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Executive Summary 
This work is an output of WP1 of the WEFE4MED project. WP1 aims to identify demonstrators and map 
stakeholders to ensure regional coverage of the CoP with a critical mass of actors, and to support analyzing 
the needs of demonstrators and stakeholders. Hence this WP's overall aim is to start mapping practices to 
guide WP3 and contribute to the overall goal of the project. 

Task 1.1 aimed to identify additional demonstrators not listed in this proposal, and approach all 
demonstrators to collect best practice information according to a common template, to enable comparisons, 
replication, upscaling and advocacy. A template was designed for collecting the required information and 
an online submission system was used, including an upload field and URLs for photos, short videos and 
other materials.  

The Task 1.2 aimed to map stakeholders within the CoPs, such as scientists, networks, communities, and 
investors, to identify agents of change and ensure regional coverage of the NCoP with a critical mass of 
actors. This would help in adjusting the design of the NCoP to meet stakeholder needs and analyze the 
respective roles of different stakeholders in developing WEFE governance models and materials. The 
approach and methods employed multivariate analysis and quantitative techniques, such as bibliometric 
analysis, network analysis, and social network analysis (SNA), to explore patterns and aid in mapping. 

The output of Task 1.1 and Task 1.2 resulted in a comprehensive database formed under task 1.3, including 
demonstrators, and a list of scientists, institutions, and collaboration networks to feed into the library of 
practices (Deliverable 1.1). This comprehensive database includes all relevant details and contact 
information, to facilitate collaboration and knowledge exchange within the NCoP. More specifically, it 
contains: 

- Active researchers in WEFE domains, including a list of 508 researchers with their email 
addresses, affiliation, country, number of WEFE nexus publications, and a link for each researcher's 
Scopus profile 

- WEFE Nexus case studies and publications: we have here almost 460 publications and those 
were mapped out to the SDG relevance, institutions and countries involved, year of publication, 
numbers for each of researchers, countries and institutions, type of publication (if it is conference 
proceeding, article, report, etc) and we did tag each publication (cluster tagging level and topic 
tagging level), DOI of each, among other additional parameters 

- A list of active institutions, including their type (public/private/academic etc), country and number 
of WEFE nexus publications 

- A list of startups and SMEs in WEFE domains with description, year of establishment, contact 
information and social media links. 

- A list of practices including a comprehensive list of 7 practices up to the time of this deliverable, 
as output of task 1.1 

Information was meticulously verified for consistency and quality and is presented in a structured Excel 
spreadsheet for easy importing and easy retrieval of information. 
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Approach and methodology 
Technical approach (T1.1): 

1.1.1 Development of a common template for demonstrators to collect best practice information, to 
enable comparisons, replication, upscaling and advocacy.  

1.1.2 Development of online forms (available here https://www.ecitd.org/wefe4med ) 
1.1.3 Inviting selected demonstrators and compiling data 
1.1.4 Maintain the form live beyond this deliverable to maintain a flow of information until the 

platform is ready. 

Technical approach (T1.2): 

1.2.1 Identifying WEF nexus keywords and retrieving relevant South Mediterranean publications 
while setting the timeframe to the past 7-10 years. 

1.2.2 Performing bibliometric analysis to identify relevant actors from the South Mediterranean 
region by analysing the generated network (e.g., co-authorship and collaboration networks). 

1.2.3 Grouping publications, case studies and reports and identification of SDG’s Relevance  
1.2.4 Identifying startups and companies (established in the past 7-10 years and operating in WEFE 

domains) 
1.2.5 Tabulating and summarising findings to aid in drawing insights into active scientists in WEF-

Nexus in past years, active institutions, existing collaborations/networks, identification of 
critical mass or existing active research groups and other relevant metrics with all fields ranked 
with impact quantitative metrics such as citations count, views count, patents, etc 

1.2.6 Alignment of outputs to fit with WP3 

Output: A compiled Database with tabulated findings including a list of scientists, institutions, 
startups and demonstrators serving as the initial library of the project (Deliverable 1.1). Continuous 
feeding and refinement are planned beyond this deliverable. Main output is presented in Annex A: 
Excel file. 
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Templates used  
I. Cases and publications Mapping  

Title of publication 
 

 
Type of publication 
� Review � Article � Conference proceeding � Editorial � Notes � Chapter � Strategy 
 
Year 

 
 
South Mediterranean Institutions involved  

 
 
Collaborating Institutions involved  

 
 
Private sector involved 

 
 
Researcher’s name(s) and linked affiliation  

 
 
South Mediterranean Countries involved 

 
 
Collaborating Countries involved 

 
 
WEF topic cluster name / tag 

 
 
WEF thematic area 

 
 
Relevance to SDGs 

 
 
DOI and Source title  

 
 
Quantitative metrics 

- Citations count  
- Views count 
- Patent/citation  
- Number of researchers 
- Number of countries 
- Number of institutions  
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URL  
 

 
 
 
 

II. Active researchers and scientists 
 
Researcher’s name(s) and linked affiliation  

 
 
Country 

 
 
Number of WEFE nexus publications 

 
 
Email address 

 
 
Scopus profile 

 
 

III. Companies and startups 
 
 Name of the company  

 
 
Description  

 
 
Year of establishment  

 
 
Founder name  

 
 
Industry group 

 
 
website 

 
 
Contacts information  

 
 
Social media links 
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IV. Template for demonstrators 
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Output 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.1 Case studies and publications 

Example 
TITLE: Engineering so+ware tools for capturing the complexity of the water-energy-food nexus: 
Lessons from the MAGIC project 
 
PRIMA Countries involved: Spain and Italy 
Institutions involved: Università degli Studi di Napoli Federico II| Instituto Tecnológico de Canarias, S.A. 
Researchers: Staiano, M. and  Nebot Medina, R. 
Year: 2019 
Description: The MAGIC project (Moving toward Adaptive Governance In Complexity, funded by EU-
Horizon 2020 programme) features a perspective rooted in bioeconomics directed at the accounting of 
technical and environmental resources required to ensure the living standards of EU societies. It aims at 
tackling in a suitable way the nexus of energy, food and water to assess sustainability as a complex 
predicate. A software toolkit has to be developed as a key enabling technology to inform and steer the 
processes toward forthcoming UE policies; the toolkit is part of a Nexus Information System, aimed at 
supplying quantitative views of novel narratives about the various themes related to the nexus of water, 
energy and food, along with labour and land use, as well as opportunities and scenarios for innovations, 
by means of a rigorous and transparent approach to official data, domain knowledge and agreed models. 
The system is envisioned in a Nexus information space, where analysts, policymakers and stakeholders 
with different backgrounds, interests and perspectives could interact and iterate on suitable datasets and 
semantically relevant models toward the decision-making process of future EU common policies. The 
challenges to be faced by NIS developers are twofold: to model the socio-ecological system (human 
society integrated in the environment) that behaves as a self-reproducing adaptive system, and to capture 
the sets of relationships expressing the nexus, a complex predicament in itself, which are relevant for the 
actors in the Nexus information space.  
SDG: SDG 17 
Topic Cluster: Nexus, Foresight, Scenarios 
Topic name: Decision Making, Foresight, Alternative Futures 
Source: IMCIC 2019 - 10th International Multi-Conference on Complexity, Informatics and Cybernetics, 
Proceedings 
Type: Conference proceeding 
DOI:  
Number of researchers: 2 
Number of institutions: 2 
 
 

• The above is an example, and the full list is available below 
 



Title Country/Region Institutions involved Authors Year DOI Abstract/ Description Number of researchers involvedNumber of Institutions Sustainable Development Goals (2022)  Source / Publisher Citations TAGS: Topic Cluster nameTAGs: Topic name
Engineering software tools for capturing the complexity of the water-energy-food nexus: Lessons from the MAGIC project Spain| Italy Università degli Studi di Napoli Federico II| Instituto Tecnológico de Canarias, S.A.Staiano, M.| Nebot Medina, R. 2019 - The MAGIC project (Moving toward Adaptive Governance In Complexity, funded by EU-Horizon 2020 programme) features a perspective rooted in bioeconomics directed at the accounting of technical and environmental resources required to ensure the living standards of EU societies. It aims at tackling in a suitable way the nexus of energy, food and water to assess sustainability as a complex predicate. A software toolkit has to be developed as a key enabling technology to inform and steer the processes toward forthcoming UE policies; the toolkit is part of a Nexus Information System, aimed at supplying quantitative views of novel narratives about the various themes related to the nexus of water, energy and food, along with labour and land use, as well as opportunities and scenarios for innovations, by means of a rigorous and transparent approach to official data, domain knowledge and agreed models. The system is envisioned in a Nexus information space, where analysts, policy makers and stakeholders with different ba2 2 SDG 17 IMCIC 2019 - 10th International Multi-Conference on Complexity, Informatics and Cybernetics, Proceedings0 Futures,Foresight,ScenariosDecision Making,Foresight,Alternative Futures
Characterization of Water and Energy Consumptions at the End Use Level in Rural and Urban Environments: Preliminary Results of the ENERWAT Project Portugal University of Trás-os-Montes and Alto Douro| Universidade da Beira Interior| Institute for Systems and Computer Engineering, Technology and Science| Universidade do MinhoMatos, C.| Cunha, A.| Pereira, F.| Gonçalves, A.| Silva, E.| Pereira, S.| Bentes, I.| Faria, D.| Briga-Sá, A.2019 10.3390/urbansci3010008ENERWAT Project aims to characterize the relation between water and energy consumption at the end use level for urban and rural environments. One of the goals of the aforementioned project was the design, application, and results analysis of a survey, in order to find the main differences in the water and energy consumptions at the end use level and the factors that influence it in urban and rural households. A total of 245 households participated in the research during 2016 (110 urban dwellings and 135 rural), responding to questions on their family composition, dwellings characterization, water and energy consumption habits, and conservation behaviors of these resources. The project also includes the instrumentation and monitoring of dwellings in rural and urban environments to quantify the water consumption and related energy consumption. This stage is still in progress and includes in situ measurements of nine different households (four in rural and five in urban environments) during at least one year. In9 3 - Urban Science 0 Water,Water Resources,Water ManagementWater Demand,Family Characteristic,End Use
Achieving Sustainability of the Seafood Sector in the European Atlantic Area by Addressing Eco-Social Challenges: The NEPTUNUS Project Spain| Ireland| Portugal| France Universidad de Cantabria| Universidade de Vigo| Universidade de Aveiro| Instituto Português do Mar e da Atmosfera| Universidad de Santiago de Compostela| Institut des Sciences Moléculaires| Institut des Sciences Moléculaires| Institut des Sciences Moléculaires| Bordeaux INP| Université de Bordeaux| CNRS Centre National de la Recherche Scientifique| University of Galway| University of Galway| ANFACO CECOPESCA| Darwin Ecosystème| Technological University of the Shannon: Midlands Midwest (TUS)Laso, J.| Ruiz-Salmón, I.| Margallo, M.| Villanueva-Rey, P.| Poceiro, L.| Quinteiro, P.| Dias, A.C.| Almeida, C.| Marques, A.| Entrena-Barbero, E.| Moreira, M.T.| Feijoo, G.| Loubet, P.| Sonnemann, G.| Cooney, R.| Clifford, E.| Regueiro, L.| de Sousa, D.A.B.| Jacob, C.| Noirot, C.| Martin, J.-C.| Raffray, M.| Rowan, N.| Mellett, S.| Aldaco, R.2022 10.3390/su14053054NEPTUNUS project aims to support and inform about the sustainability of the seafood sector, boosting the transition towards a circular economy through defining eco-innovation approaches and a steady methodology for eco-labelling products. This timely trans-regional European project proposes key corrective actions for positively influencing resource efficiency by addressing a life cycle thinking and involving all stakeholders in decisionmaking processes, harnessing the water-energy-seafood nexus. This paper presents inter-related objectives, methodologies and cues to action that will potentially meet these challenges that are aligned with many of the United Nations Sustainable Development Goals and European policy frameworks (e.g., Farm to Fork, European Green Deal).25 10 SDG 8| SDG 9| SDG 12| SDG 13| SDG 14| SDG 17Sustainability (Switzerland) 10 Life Cycle,Sustainable Development,SustainabilityLife Cycle Assessment,Fisheries,Aquaculture
Co-creating narratives for WEF nexus governance: a Quantitative Story-Telling case study in the Canary Islands Spain| Italy Universitat Autònoma de Barcelona| European Commission Joint Research Centre| Instituto Tecnológico de Canarias, S.A.Cabello, V.| Romero, D.| Musicki, A.| Guimarães Pereira, Â.| Peñate, B.2021 10.1007/s11625-021-00933-y Quantitative Story-Telling (QST) has been proposed as a science for adaptive governance approach that aims at fostering pluralistic and reflexive research processes to overcome narrow framings of water, energy, and food policies as independent domains. Yet, there are few practical applications of QST and most run on a pan-European scale. In this paper, we apply the theory of QST through a practical case study regarding non-conventional water sources as an innovation for water and agricultural governance in the Canary Islands. We present the methods mixed to mobilize different types of knowledge and analyze interconnections between water, energy, and food supply. First, we map and interview relevant knowledge holders to elicit narratives about the current and future roles of alternative water resources in the arid Canarian context. Second, we run a quantitative diagnosis of nexus interconnections related to the use of these resources for irrigation. This analysis provides feedback to the narratives in terms o5 3 SDG 6| SDG 17 Sustainability Science 9 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Energized water: Evolution of water-energy nexus in the Spanish irrigated agriculture Spain Universidad de Córdoba Espinosa-Tasón, J.| Berbel, J.| Gutiérrez-Martín, C.2020 10.1016/j.agwat.2020.106073This study describes the evolution of the Spanish irrigated sector and focuses on water abstraction, water consumption, and energy use in the period 1950–2017. The analysis shows evidence of the basins reaching closure state and the impact on energy use from irrigation supply. The response in the context of an increasing water demand with a limited supply has been investment in water-saving and conservation technologies (WSCT) with the transformation of furrow-irrigated areas into those of drip and sprinkler, resulting in an increase in irrigation efficiency. The effect of this policy implies an increase in energy use by a factor of six in the period while the irrigated area triples and its water use doubles in the same period. Water abstraction reaches its peak in the year 2004 and decreases slightly as a consequence of subsidies to WSCT. The impact on energy consumption in pumping and treatment illustrates the water-energy nexus in Spain's agriculture and the change in the water policy paradigm from supply 3 1 SDG 6 Agricultural Water Management29 Water,Water Resources,Water ManagementHydrants,Irrigation,Water
Smart community co-creation: The case of centocelle project Italy ENEA Centro Ricerche Casaccia| Ente Per Le Nuove Tecnologie, l'Energia e l'Ambiente| ENEA Centro Ricerche Casaccia| Ente Per Le Nuove Tecnologie, l'Energia e l'AmbienteCappellaro, F.| Chiarini, R.| Meloni, C.| Snels, C.2019 10.5278/ijsepm.3339Currently, one of major institutional challenges Italy is facing in the field of integrated sustainability is to further develop the local governance capacities in order to facilitate the energy transition; this challenge, which, up to now, was caused by poor adoption of technologies, can be solved through the socio-environmental-energy nexus, through open innovation processes and sharing approach. This paper examines and describes a series of technological, social, economic and community empowering activities in the Centocelle district of Rome, that have been developed following the Social Urban Network Model. The paper describes the theoretical basis of the model and the model itself, then it goes on pointing out all the activities in the district such as the establishment of a social-web, smart labs, living labs, circular economy practices and their consequences and impacts on the district itself. As a main result of the social part of the project the authors account for the birth of a new social organizat4 1 SDG 9| SDG 16 International Journal of Sustainable Energy Planning and Management6 Research,Technology,IndustrySmart Cities,Big Data,Internet of Things
Water wise - A digital water solution for smart cities and water management entities Portugal Wakaru Consulting Lda Figueiredo, I.| Esteves, P.| Cabrita, P. 2021 10.1016/j.procs.2021.01.245Efficient water management of the urban water cycle is one of the current concerns with the increase of (peri) urban areas due to the population growth, economic development, and possibility of water scarcity due to climate change. To face the increase of the water demand it is imperative the creation of digital water solutions to provide a real-time monitoring, decision support system, to manage the water supply network efficiently and optimize the water-energy nexus. This paper presents a Water Wise System - W2S, results from a R&D project supported by an EU and Portuguese Government Grant. The paper provides a preliminary study of an architecture solution to Water Wise System software, focuses on the water challenges, present technology, digital water, IoT and the future of smart cities. The solution aims to support a paradigm shift in the management of water distribution networks, with predictive and analytical convergence supported in Machine Learning, Deep Learning and an integration with SCADA, GIS and3 0 SDG 6| SDG 8| SDG 11| SDG 13 Procedia Computer Science 5 Research,Technology,IndustrySmart Cities,Big Data,Internet of Things
A new artificial neural networks algorithm to analyze the nexus among logistics performance, energy demand, and environmental degradation United Kingdom| Italy Università degli Studi Roma Tre| London School of Economics and Political ScienceMagazzino, C.| Mele, M.| Schneider, N. 2022 10.1016/j.strueco.2021.11.018This paper critically assesses the effect of fossil fuel dependence and polluting emissions from the transport sector on the performance of logistics operations in the context of Green Supply Chain Management (GSCM). We collected macro-level time-series data for a sample of 27 European Union (EU) countries over the period 2007–2018. A new Artificial Neural Networks (ANNs) algorithm is adopted in a multivariate framework to investigate the dynamic interactions among a range of Logistics Performance Indexes (LPI), the demand for oil products, and carbon dioxide (CO2) emissions from fuel combustion in the transport sector. Empirical findings show that oil product consumption and CO2 emissions sharply influence the transport logistics indexes. However, a feedback relationship is discovered for environmental pollution, indicating that oil use is not significantly driven by supply chain performance. Based on our empirical insights, adequate policy recommendations are provided to help turning the logistics sector tonly company in our industry in Spain that has recei3 2 SDG 9| SDG 12| SDG 13| SDG 17 Structural Change and Economic Dynamics7 Supply Chains,Supply Chain Management,IndustrySupply Chain,Environmentally Preferable Purchasing,Green Practices
Sustainable agriculture, food security and diet diversity. The case study of Tuscany, Italy. China| Italy Università degli Studi di Firenze| Università degli Studi di Firenze| Università degli Studi di Cagliari| Università degli Studi dell'Aquila| Beijing Normal University| Beijing Engineering Research Center for Watershed Environmental Restoration & Integrated EcologicalLombardi, G.V.| Parrini, S.| Atzori, R.| Stefani, G.| Romano, D.| Gastaldi, M.| Liu, G.2021 10.1016/j.ecolmodel.2021.109702Urban population growth has raised concerns about food security. Agricultural systems are asked to satisfy a growing demand of food while addressing sustainability issues and facing resources constraints. Ecological footprints are widespread instruments for the study of human impact and dependence on natural resources. Amongst these tools, Land Food Footprint (LFF) is used to measure the land actually used to produce the food needed to satisfy the demand of a given region or country. Understanding the differences between alternative production methods and the gaps between available and needed land is a crucial issue in order to integrate food security and sustainability issues into the food system. The objective of this study is to analyse the Land Food Footprint of Tuscany (Italy) for both organic and conventional agriculture, taking into account the nexus of diet. In this aim, Land Food Footprint for the considered production processes is assessed under four different diet scenarios with different levels of7 4 SDG 2| SDG 8| SDG 11| SDG 12 Ecological Modelling 6 Life Cycle,Sustainable Development,SustainabilityMeat Consumption,Diet,Livestock Products
Use of RES-powered desalination in water-stressed regions. A case study in Algarve, Portugal Portugal Universidade de Lisboa| Instituto Superior Técnico Azinheira, G.| Segurado, R.| Costa, M. 2022 10.1016/B978-0-12-821920-1.00003-0With a severe seasonal concentration of precipitation, unevenly distributed water resources, and frequent droughts and floods, the water supply in Portugal is under stress, and the problem is expected to increase with climate change. Water desalination is increasingly becoming the preferred solution to fight water scarcity, but being energy-intensive, the underlying costs and sustainability concerns over the power sources chosen remain a challenge to its implementation. This study aims to assess if the introduction of renewable energy sources (RES)-powered seawater desalination in mainland Portugal is viable and can contribute to guarantee water security. The Portuguese Algarve region was chosen as a case study because it is particularly water-stressed and subject to highly varying demographics depending on the season. Two strategies are considered: either one large plant supplies the whole region (centralized), or two smaller ones supply their respective subregions (decentralized). Taking the region’s freshw3 1 SDG 6 Energy Storage for Multigeneration: Desalination, Power, Cooling and Heating Applications0 Membranes,Desalination,UltrafiltrationReverse Osmosis,Desalination,Sea Water
Placing Ecosystem Services within the Water–Food–Energy–Climate Nexus: A Case Study in Mediterranean Mixed Orchards Greece| Cyprus Open University of Cyprus| Agricultural Research Institute Nicosia| Ministry of Agriculture and Natural Resources Cyprus| Aristotle University of Thessaloniki| School of Veterinary Medicine| Cyprus University of TechnologyIoannidou, S.| Litskas, V.| Stavrinides, M.| Vogiatzakis, I.2022 10.3390/agronomy12092224We used Cyprus as a model to link the Water–Energy–Food–Climate (WEFC) nexus indicators (e.g., carbon and water footprints) to the ecosystem services (ES) provided by 39 mixed orchards (stone fruits and nuts) on organic (Org) and conventional (Conv) farms. Food provision was lower for Org than Conv orchards. Management practices in Org mixed orchards better support climate change mitigation and water flow regulation. Soil quality parameters (e.g., organic matter and soil respiration), Arbuscular Mycorrhizal Fungi (AMF), and farm attributes (e.g., tree age) were significantly correlated to the GHG emissions per Mcal of food. Using cluster analysis, orchards were grouped based on WEFC indicators. Finally, a simple approach was developed to allow a rapid link between the WEFC and ES and to support decision making related to land use. This approach highlighted that in the case of Mediterranean mixed orchards, the main objective towards sustainability should be the balance between input management, food production4 5 SDG 2| SDG 8| SDG 12| SDG 13| SDG 17 Agronomy 0 Ecosystem Services,Willingness To Pay,ValuationCultural Ecosystem Services,China,Natural Capital
Climate-driven variability in the context of the water-energy nexus: A case study in southern Portugal Portugal Universidade do Algarve| Universidade de Lisboa| Universidade Autónoma de Lisboa Luís de Camões| CICEE - Centro de Ciências Económicas e EmpresariaisNeves, M.C.| Malmgren, K.| Neves, R.M. 2021 10.1016/j.jclepro.2021.128828This work addresses the role of the North Atlantic Oscillation (NAO) and East Atlantic pattern (EA) on the water-energy nexus in southern Portugal (Algarve region) from the point of view of water demand, instead of the usual point of view of hydropower production. Water at surface reservoirs and aquifers and solar and wind energy potentials (SP and WP, respectively) do not share the same dominant variability scales, but their interrelationships have implications for leveraging the use of renewable energy in the water sector, particularly through water pumping efficiency gains. Water availability is dominated by interannual fluctuations (70% of the total variance), whereas SP and WP are characterized by seasonal variability scales (98% and 41% of the total variance, respectively). At interannual scales NAO is the main driver of low-frequency variability governing cycles in the 6–8 -year band, whereas fluctuations in the 2–4 -year band are mainly associated with EA. Coupling or synchronizations between opposite3 3 SDG 6| SDG 7| SDG 13| SDG 17 Journal of Cleaner Production 1 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Water–food–energy nexus: Assessing challenges in the trend toward digitalization: The case study of an Italian winemaking industry Italy Università degli Studi di Milano| Politecnico di Milano| Politecnico di Milano| Via Giacomo BrodoliniGirotto, F.| Galeazzi, A.| Manenti, F.| Gueguen, S.| Piazza, L.2022 10.1002/ep.13893Data driven food-manufacturing systems assure cost reduction, increased efficiency, improved product quality. These elements come together in a virtuous circle of digital transformation centered on sustainability. Viticulture is among the first applications of the smart-agriculture concept. Precision viticulture has become one of the agribusiness sectors where there is the great attempt to apply the principles of Agrifood 4.0. However, when shifting the focus from raw materials production (e.g., grapes) to their processing into a final product (e.g., wine), measured water and energy consumption fluxes may go in and out a black box rather than being detailed at each operational unit level. Within the food industries panorama, the wine industry may be the most complex, making the upgrade of the traditional wine industry into a digital one burdensome. Indeed, big data centralization is a priority that allows enterprises to transmit real-time information in terms of process behavior and performance and enables pr5 2 SDG 2| SDG 6 Environmental Progress and Sustainable Energy0 Distillation,Optimization,Distillation ColumnsWastewater Treatment,Water Regeneration,Eco-industrial Parks
The water-energy-climate nexus concept of “Hydrobattery”: Storing excess Variable Renewable Energy (VRE) at the Canyon Ferry Dam Greece| Italy University of the Aegean| Free University of Bozen-Bolzano| National Technical University of AthensVakalis, S.| Kaffas, K.| Moustakas, K. 2020 10.1016/j.renene.2020.03.179Hydropower is the renewable energy with the highest power production worldwide. At the same time the output flow of the water that is being used for hydroelectric power production can fluctuate significantly. The ability to “recharge” the dams with water from excess variable renewable energy technologies (VRE) can be used for storage and as a buffer for smoothing the production peaks of VRE. This study presented the idea of the “Hydrobattery” scheme which combines the concepts of “open-loop” and “closed-loop” pumped storage technologies along with the concept of energy storage and water recirculation. The Canyon Ferry Dam was used as a case study and water was modelled to be recirculating back to the Dam from the Helena Valley reservoir. The hydropower production from the Canyon Ferry Dam is below the nominal value of 50 MW and has fluctuated from 34.74 MW up to 41.46 MW for the period between 2014 and 2018. The application of “Hydrobattery” would be able to increase the power output by 2.39–3.39 MW of additi3 3 SDG 6| SDG 7| SDG 13 Renewable Energy 6 Electric Power Transmission Networks,Wind Power,Electric Power DistributionWind Power,Electricity Storage,Arbitrage
Valuing of Wadi El-Rayan ecosystem through water–food–energy nexus approach Egypt| Italy National Water Research Center| Ministry of Water Resources & Irrigation| University of CalabriaAbdelHady, R.S.| Fahmy, H.S.| Pacini, N. 2017 10.1016/j.ecohyd.2017.07.001Wadi El-Rayan Protected Area (WERPA) is considered a model protectorate and an ecological restoration success. Development and mismanagement of Wadi El-Rayan vulnerable water resources could lead to the depletion of two artificial lakes and large scale deterioration of ecosystem health. We quantify the environmental value of preserving WERPA by applying the water–food–energy nexus approach and the concept of non-monetary opportunity cost. Three output indicators: agriculture, aquaculture and net energy production are selected to assess the value of different ecosystem health conditions under three water management scenarios. STELLA object oriented modeling environment has been used to simulate the scenarios that led to favorable, satisfactory, and critical ecosystem health conditions. The results demonstrated that the economic output that could be realized by reaching the favorable condition has twice the value of the acceptable condition. © 2017 European Regional Centre for Ecohydrology of the Polish Academy3 3 SDG 6| SDG 15 Ecohydrology and Hydrobiology11 Groundwater,Groundwater Resources,AquifersFaiyum,Lakes,Egypt
A Water-Energy-Food Nexus approach for conducting trade-off analysis: Morocco's phosphate industry in the Khouribga region Lebanon| Japan| United States| MoroccoNational Institutes for the Humanities, Research Institute for Humanity and Nature| Texas A&M University| American University of BeirutLee, S.-H.| Assi, A.T.| Daher, B.| Mengoub, F.E.| Mohtar, R.H.2020 10.5194/hess-24-4727-2020The study objective was to develop and use the Water-Energy-Food Nexus Phosphate (WEF-P) Tool to evaluate the impact of Morocco's phosphate industry on water, energy, and food sectors of Khouribga, which is the representative phosphate mining region of Morocco. The developed WEF-P Tool enabled a trade-off analysis based on integrating supply-chain processes, transportation, and water- energy footprints of the region. Field data from the mining to transportation processes were collected and applied to possible supply-chain scenarios in accordance with the type of product (phosphate rock and slurry). The potential impacts of the scenarios were considered in terms of the water supply in the agricultural areas. The analysis of the positive impacts of dynamic management suggests that seasonal management of phosphate production (less during the irrigated season, more during wetter or rainier seasons) is more effective. Additionally, while the transport of raw phosphate slurry through a pipeline increased the total 5 3 SDG 6| SDG 7| SDG 9| SDG 12| SDG 13 Hydrology and Earth System Sciences10 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Integrated circular economy and education model to address aspects of an energy-water-food nexus in a dairy facility and local contexts Turkey Baskent University| Scientific and Technological Research Council of TurkeyKılkış, Ş.| Kılkış, B. 2017 10.1016/j.jclepro.2017.03.178Universities have responsibilities for accelerating pedagogical innovation to enable a more sustainable future. This research work develops a three-phased approach for integrating principles of a circular economy system within a course in energy policy. The phases involve scanning available resources, identifying possible matches based on the quality of energy, namely exergy, and determining solution areas. The case study is a university-founded dairy facility in the province of Ankara, Turkey with a biogas production potential of 982 m 3 per day. Four scenarios are analyzed based on options for combined heat and power, organic Rankine cycle, waste heat recovery, absorption chillers, ground source heat pumps, photovoltaic thermal arrays, and/or low-speed wind turbines. In total, 184.1 kWe of high exergy power and 285.3 kWt of low exergy thermal power may be produced. Further evaluation of the scenarios indicates that the level of exergy match may reach 0.87 while primary energy and primary exergy savings over nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operati2 2 SDG 4| SDG 6| SDG 7| SDG 8| SDG 12 Journal of Cleaner Production 57 Exergy,Heat Pump Systems,Rankine CycleCombined Heat and Power,Cogeneration Plants,Cooling
Assessing Institutional Barriers to Effective Dissemination Strategies of Proven Water Management Practices to Face Climate Change Threats in the Citrus Growing Area in TunisiaTunisia| Jordan University of Carthage| University of Sousse Lasram, A.| Dellagi, H.| Dessalegn, B.| Dhehibi, B.| Mechlia, N.B.2021 10.1007/978-3-030-74660-5_10Social and economic development depends on the sustainable management of natural resources to withstand shocks of climate change and reliably support livelihoods. In this context, extension and advisory services are critical for raising awareness and transferring knowledge to reduce farmers’ vulnerabilities. This study critically examines the nexus between research, extension, and farmers focusing on institutionalized opportunities and barriers to transfer of knowledge on better water resource management in Cap Bon citrus area. Analysis of collected qualitative data reveals weak linkages between research and extension and the lack of accountability among relevant institutions. The study suggests that the extension delivery system can be greatly improved by abolishing administrative barriers, enhancing opportunities to transfer knowledge through improved communication and the feedback among the institutions, and granting extension agencies some autonomy.5 2 SDG 2| SDG 6| SDG 8| SDG 12| SDG 13 Springer Water 0 Disasters,Floods,Risks Climate Change Adaptation,Urban Climate,Resilience
Emerging floating photovoltaic system—case studies high dam and aswan reservoir in Egypt India| Egypt| Romania Dunarea de Jos University of Galati| Heliopolis University Ravichandran, N.| Fayek, H.H.| Rusu, E. 2021 10.3390/pr9061005The world has a target of achieving 100% renewable energy by the end of the century. This paper presents a case study to establish a new floating photovoltaic park (FPV) in Egyptian dams. In Egypt, two hydroelectric dams, namely High Dam and Aswan Reservoir, together produce 2.65 GW in the Upper-Egypt region. The addition of 5 MW FPV for each dam is simulated using the Helioscope software application. A comparison between the performance of the dams with and without adding the FPV is presented in terms of the evaporation rate and total produced energy. A comparison between different types of FPV, namely polycrystalline, thin film and mono-crystalline in the two dams are also presented. The results show that installing FPV in the Egyptian dams will drive the dams to better performance in terms of carbon dioxide reduction, water-saving from reducing evaporation and increasing hydropower generation.3 2 SDG 6| SDG 7| SDG 13 Processes 12 Solar Energy,Photovoltaic Cells,Solar RadiationFloating,Photovoltaic System,Solar Energy Conversion
Design an integration platform between water energy nexus and business model applied for sustainable development Egypt Egyptian Russian University| Heliopolis University Mosalam, H.A.| El-Barad, M. 2020 10.1007/978-3-030-13068-8_120Sustainable Development Calculator Application—Innovating tool for Sustainable Development WEN—A Platform for applying WEN Concepts—Integration Between Business Model and WEN—Mobile Application for Water Energy Nexus.2 2 SDG 8 Advances in Science, Technology and Innovation0 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Water-energy nexus: Addressing stakeholder preferences in Jordan Austria| Jordan| Germany| SwedenInternational Institute for Applied Systems Analysis, Laxenburg| University of Jordan| University of Flensburg| Stockholm UniversityKomendantova, N.| Marashdeh, L.| Ekenberg, L.| Danielson, M.| Dettner, F.| Hilpert, S.| Wingenbach, C.| Hassouneh, K.| Al-Salaymeh, A.2020 10.3390/su12156168The water and energy sectors are fundamentally linked. In Jordan, especially in the face of a changing climate, the water-energy nexus holds a number of challenges but also opportunities. A key point in exploring synergies is the identification of such, as well as the communication between the water and energy sectors. This paper promotes the importance of using a co-creative approach to help resolve opposing views and assessing stakeholder preferences in the context of the water-energy nexus in Jordan. A computer-supported, co-creative approach was used to evaluate stakeholder preferences and opinions on criteria and future scenarios for the energy and water sector in Jordan, identifying common difficulties and possibilities. The criteria describe socio-ecological aspects as well as techno-economic aspects for both systems. Discussing a set of preliminary scenarios describing possible energy and water futures ranked under a set of sector relevant criteria, a consensus between both stakeholder groups is reach9 4 SDG 16 Sustainability (Switzerland) 7 Decision Making,Fuzzy Sets,ModelsMulticriteria Decision-making,Preference Elicitation,Decision Making
The Nile Water-Food-Energy Nexus under Uncertainty: Impacts of the Grand Ethiopian Renaissance Dam United Kingdom| Egypt| Greece| NetherlandsNational Technical University of Athens| Menoufia University| University of ExeterElsayed, H.| Djordjević, S.| Savić, D.A.| Tsoukalas, I.| Makropoulos, C.2020 10.1061/(ASCE)WR.1943-5452.0001285Achieving a water, food, and energy (WFE) nexus balance through policy interventions is challenging in a transboundary river basin because of the dynamic nature and intersectoral complexity that may cross borders. The Nile basin is shared by a number of riparian countries and is currently experiencing rapid population and economic growth. This has sparked new developments to meet the growing water, food, and energy demands, alleviate poverty, and improve the livelihood in the basin. Such developments could result in basinwide cooperation or trigger conflicts among the riparian countries. A system dynamics model was developed for the entire Nile basin and integrated with the food and energy sectors in Egypt to investigate the future of the WFE nexus with and without the Grand Ethiopian Renaissance Dam (GERD) during filling and subsequent operation using basinwide stochastically generated flows. Different filling rates from 10% to 100% of the average monthly flow are considered during the filling process. Resul5 3 SDG 1| SDG 6| SDG 7| SDG 10 Journal of Water Resources Planning and Management13 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
Towards a water–energy–food nexus policy: realizing the blue and green virtual water of agriculture in Jordan United States| Jordan University of Texas at Austin| Jordan University of Science and TechnologyTalozi, S.| Al Sakaji, Y.| Altz-Stamm, A. 2015 10.1080/07900627.2015.1040544Virtual water is an important addendum to how we view a country's water resources. This study examines the virtual water embedded in Jordan's agricultural produce and its impact on future water–energy–food policies. Blue and green virtual waters are calculated from data on rainfall, crop patterns, yields, and water requirements at the district level. Results highlight the advantages of blue water usage in the Jordan Valley and of harnessing more available green water in the Highlands, with both displaying low energy impact. Results also emphasize the high groundwater usage and energy footprint in the Desert regions, signalling a need to rein in groundwater extraction and take advantage of solar power3 2 SDG 6| SDG 7 International Journal of Water Resources Development21 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
An experimental study on draw solution performance in fertilizer drawn forward osmosis under water energy food nexus framework in Egypt Egypt| Germany American University in Cairo| RWTH Aachen University Amin, G.| Nasr, P.| Sewilam, H. 2021 10.5004/dwt.2021.26555This research investigates the application of fertilizer drawn forward osmosis technique and its potential use in Egypt under the framework of the Water-Energy-Food Nexus. In this work, feed solution used is real brackish groundwater extracted from a well in Sinai, Egypt. Two sets of experiments have been conducted. The objective of having two separate scenarios is to provide informative assessment that is useful for the two main agriculture techniques, the conventional soil based one and the hydroponics technique. The first set examined three commonly used fertilizers in Egypt namely urea, di-ammonium phosphate and potassium nitrate to compare their performances. The second set examined standard hydroponic recipe, which is a mixture of nutrients, as a draw solution to fertilize crops in hydroponics systems. The nutrients mixture performance was tested and compared with that of the individual components at the same concentrations. Regarding the first set, di-ammonium phosphate resulted in the best performance3 2 SDG 6 Desalination and Water Treatment3 Membranes,Desalination,UltrafiltrationOsmosis,Thin Film Composite Membranes,Membrane
To what end? Drip irrigation and the water–energy–food nexus in Morocco United Kingdom| Morocco Overseas Development Institute| Al Akhawayn University| National Institute for Agricultural ResearchJobbins, G.| Kalpakian, J.| Chriyaa, A.| Legrouri, A.| El Mzouri, E.H.2015 10.1080/07900627.2015.1020146This article draws on three case studies of drip irrigation adoption in Morocco to consider the water–energy–food nexus concept from a bottom-up perspective. Findings indicate that small farmers' adoption of drip irrigation is conditional, that water and energy efficiency does not necessarily reduce overall consumption, and that adoption of drip irrigation (and policies supporting it) can create winners and losers. The article concludes that, although the water–energy–food WEF nexus concept may offer useful insights, its use in policy formulation should be tempered with caution. Technical options that appear beneficial at the conceptual level can have unintended consequences in practice, and policies focused on issues of scarcity and efficiency may exacerbate other dimensions of poverty and inequality5 3 SDG 1| SDG 2| SDG 6| SDG 10 International Journal of Water Resources Development35 Water,Water Resources,Water ManagementChina,Water Use Efficiency,Evapotranspiration
Water-Food-Energy: Nexus and Non-Nexus Approaches for Optimal Cropping Pattern Egypt| United States National Water Research Center| Colorado State University El-Gafy, I.| Grigg, N.| Waskom, R. 2017 10.1007/s11269-017-1789-0Given the water-food-energy interconnections, integrated planning, policy and management using the nexus approach are required for the food production system. In this study the nexus and non-nexus approaches are compared to propose an optimal cropping patternthat considers water, energy and economic parameters. Linear optimization was applied to compare i) the nexus approach utilizing an objective function to maximize a water-food-energy nexus index and 2) the non-nexus approach utilizing three objective functions for water use, energy use, and agricultural net return. The study showed that the nexus approach is the best. Applying it through a water-food-energy nexus index provides a holistic method for identifying an optimal cropping pattern that reduces water and energy consumption and increases the agricultural net return. 3 2 - Water Resources Management 33 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
CO2 emissions, energy consumption and economic growth nexus in MENA countries: Evidence from simultaneous equations models Tunisia University of Sfax Omri, A. 2013 10.1016/j.eneco.2013.09.003This paper examines the nexus between CO2 emissions, energy consumption and economic growth using simultaneous-equations models with panel data of 14 MENA countries over the period 1990-2011. Our empirical results show that there exists a bidirectional causal relationship between energy consumption and economic growth. However, the results support the occurrence of unidirectional causality from energy consumption to CO2 emissions without any feedback effects, and there exists a bidirectional causal relationship between economic growth and CO2emissions for the region as a whole. The study suggests that environmental and energy policies should recognize the differences in the nexus between energy consumption and economic growth in order to maintain sustainable economic growth in the MENA region.1 1 SDG 8| SDG 13 Energy Economics 490 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
National water, food, and trade modeling framework: The case of Egypt Singapore| Egypt| Italy| Netherlands| CanadaNational Water Research Center| Ministry of Water Resources & Irrigation| University of Saskatchewan| National University of Singapore| University of Twente| Polytechnic University of TurinAbdelkader, A.| Elshorbagy, A.| Tuninetti, M.| Laio, F.| Ridolfi, L.| Fahmy, H.| Hoekstra, A.Y.2018 10.1016/j.scitotenv.2018.05.197This paper introduces a modeling framework for the analysis of real and virtual water flows at national scale. The framework has two components: (1) a national water model that simulates agricultural, industrial and municipal water uses, and available water and land resources; and (2) an international virtual water trade model that captures national virtual water exports and imports related to trade in crops and animal products. This National Water, Food & Trade (NWFT) modeling framework is applied to Egypt, a water-poor country and the world's largest importer of wheat. Egypt's food and water gaps and the country's food (virtual water) imports are estimated over a baseline period (1986–2013) and projected up to 2050 based on four scenarios. Egypt's food and water gaps are growing rapidly as a result of steep population growth and limited water resources. The NWFT modeling framework shows the nexus of the population dynamics, water uses for different sectors, and their compounding effects on Egypt's food gap 7 6 SDG 6 Science of the Total Environment39 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Water-food-energy nexus index to maximize the economic water and energy productivity in an optimal cropping pattern Egypt| United States National Water Research Center| Colorado State University El Gafy, I.| Grigg, N.| Reagan, W. 2017 10.1080/02508060.2017.1309630This article illustrates a method for applying the water-food-energy nexus approach to propose an optimal cropping pattern. The proposed cropping pattern maximizes economic water and energy productivity and minimizes water and energy use. Through this method a water-food-energy nexus index is applied. A case study from Egypt is applied to illustrate the method.3 2 - Water International 27 Mulching,Irrigation,CornLysimeters,Soil Water,Evapotranspiration
Dynamic Behaviour of the Water–Food–Energy Nexus: Focus on Crop Production and Consumption Egypt| United States National Water Research Center| Colorado State University El Gafy, I.| Grigg, N.| Reagan, W. 2017 10.1002/ird.2060Water, energy, and food are interrelated and critical resources for human well-being and environmental goals. Single-sector national strategies that focus on individual sectors of the nexus without considering their interconnections may lead to acute unanticipated consequences. In the present study, the system dynamic model platform was used to create a new approach to analysis of dynamic behaviour, focusing on joint water–energy–food interactions stemming from crop production and consumption at the national level under different scenarios and alternatives. The developed system determines: (i) water and energy footprints of crop production and consumption; (ii) virtual water and energy import and export; (iii) the national water and energy saving balance due to trade of agricultural commodities; and (iv) a water–food–energy nexus index. A case study from Egypt was used to test the system and illustrate some of its significance. The research illustrates the importance of considering the water–food–energy nexus3 2 SDG 6 Irrigation and Drainage 37 Life Cycle,Sustainable Development,SustainabilityGreenhouse Gas Emission,Life Cycle Assessment,Chemical Fertilizer
A hydrological-economic model for sustainable groundwater use in sparse-data drylands: Application to the Amtoudi Oasis in southern Morocco, northern SaharaChile| Spain| Portugal| Morocco| ItalyCSIC| University of Alicante| Universidad Autónoma de Chile| University of Lisbon| Mohammed V University in Rabat| University of Urbino| ﻿CSIC - Experimental Station of Arid ZonesAlcalá, F.J.| Martínez-Valderrama, J.| Robles-Marín, P.| Guerrera, F.| Martín-Martín, M.| Raffaelli, G.| de León, J.T.| Asebriy, L.2015 10.1016/j.scitotenv.2015.07.062A hydrological-economic model is introduced to describe the dynamics of groundwater-dependent economics (agriculture and tourism) for sustainable use in sparse-data drylands. The Amtoudi Oasis, a remote area in southern Morocco, in the northern Sahara attractive for tourism and with evidence of groundwater degradation, was chosen to show the model operation. Governing system variables were identified and put into action through System Dynamics (SD) modeling causal diagrams to program basic formulations into a model having two modules coupled by the nexus 'pumping': (1) the hydrological module represents the net groundwater balance (G) dynamics; and (2) the economic module reproduces the variation in the consumers of water, both the population and tourists. The model was operated under similar influx of tourists and different scenarios of water availability, such as the wet 2009-2010 and the average 2010-2011 hydrological years. The rise in international tourism is identified as the main driving force reducing  to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio ‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produ ce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish a8 7 SDG 2| SDG 6| SDG 11| SDG 12| SDG 15 Science of the Total Environment34 Aquifers,Groundwater Resources,Groundwater FlowRecharge,Vadose Zone,Deserts
Nexus approach: ZSM-12 derived from industrial waste into microencapsulated in organic wax for solar energy storage system Egypt Menoufia University Tony, M.A. 2021 10.1080/15567036.2021.2001119Solar energy storage is gaining scientists interest since it could overcome the key issues affecting the solar energy efficiency. However, the lack of low-cost storage tools still signifies a formidable technological barrier. Zeolite is an answer for such requirements since it could be synthesized via the thermal decomposition of alum sludge waste. The attained ZSM-12, zeolite, was systematically characterized via X-ray diffraction (XRD), Scanning Electron Microscopy (SEM), and Energy Dispersive X-Ray Analysis (EDX). Due to its structure, ZSM-12 is able to store solar energy for matching solar energy availability and demand. A composite of ZSM-12 integrated in paraffin wax in different mass segments subjected into a vertical-type heat exchanger (VHE) and applied as the thermal energy storage material that connected to parabolic trough solar collector (PTC). Water is the heat transfer carrier (HTC) flowing through the solar collector and the VHE in a mass flow rate of 1.83 g/s. The thermal analysis of the PTC 1 1 SDG 7| SDG 9 Energy Sources, Part A: Recovery, Utilization and Environmental Effects7 Phase Change Materials,Heat Storage,Thermal EnergyPhase Change Materials,Latent Heat,Hot Temperature
Water-energy nexus: Matching sources and uses Israel Ben-Gurion University of the Negev Gilron, J. 2014 10.1007/s10098-014-0853-1It is becoming increasingly clear that the issues of water and energy are inextricable with energy production becoming an increasingly large water consumer, and water being both a potential sink and source for energy. A complicating factor is the long-term impact of continued use of fossil fuel exacerbating global warming with attendant impact on water supplies. At the same time, the location of population relative to water and energy sources suggests that there is a need to choose those technologies for energy and water production, which produce an appropriate match between sources and population. These ideas are developed with respect to coastal populations.1 1 SDG 13 Clean Technologies and Environmental Policy41 Membranes,Desalination,UltrafiltrationOsmosis,Thin Film Composite Membranes,Membrane
Geothermal energy for sustainable water desalination: Case of Tunisia Tunisia University of Gabes Chekir, N. 2020 - Many hydric-stressed countries should be prepared to face the fresh water scarcity when the water/energy nexus is being tighter year after year. Scientific and technological development is rapidly progressing; conventional processes are becoming more and more efficient and cost effective and novel desalination technologies are emerging. The first part of this paper is an overview on the current state of the worldwide desalination and the recent development in desalination powered by renewable energy sources. We focus on the progress made in the integration of the geothermal water as energy input for thermal desalination processes. In the second part, we inventory the Tunisian desalination status by exploring the conventional desalination plants and those driven by geothermal energy. Thermal waters having temperatures between 30 and 80°C characterize the geothermal potential of the southern Tunisia. The technical properties of the local existing wells promote the feasibility of geothermal brackish water desali1 1 SDG 6| SDG 7 Water and Energy International 1 Membranes,Desalination,UltrafiltrationSolar Still,Humidifiers,Desalination
Food waste-water-energy nexus: Scrutinising sustainability of biodiesel production from sunflower oil consumption wastes in Turkey till 2030 Turkey Gebze Technical University Melikoglu, M.| Cinel, A.M. 2020 10.1016/j.eti.2020.100628Many believe that Turkey is a water rich country but in reality it is a water-stressed country. Yet, majority of fresh water resources in Turkey is being polluted via uncontrolled discharge of sunflower oil consumption wastes into drains. This major problem has long been overlooked by the authorities and public. As a result, this study is intended to show the colossal water pollution potential of this problem and also provide a solution via estimating the feasibility of biodiesel production from sunflower oil consumption wastes till 2030. In this study, semi-empirical models are generated based on fundamental chemical engineering material balance principles and using well respected OECD, FAO and national food waste generation forecasts. Three scenarios are adopted to show low (2.0%), business as usual (4.0%) and high demand growth (6.0%) in sunflower oil consumption per capita per annum. It is estimated that in 2030 Turkey's sunflower oil consumption, associated waste generation and biodiesel production poten , which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and 2 1 SDG 6| SDG 7 Environmental Technology and Innovation9 Biodiesel,Diesel Engines,Engine CylindersTransesterification,Catalyst,Rubber Seed Oil
Climate change adaptations for food security in vulnerable areas of the Egyptian Nile—for tackling the overlooked nexus hazards of hydrological extremes and waste pollutionsUnited Kingdom| Egypt University of Bristol| Minia University Chen, O.| Abdelhalim, A.| Liu, Y.| Rico-Ramirez, M.| Han, D.2021 10.3390/w13040412The Nile Delta has been suffering from complex environmental hazards caused by climate change and human-induced evolvements, which have led to adverse impacts on national food security. An unfavourable nexus between solid waste management issues and extreme hydrological events is examined mainly through extensive field investigation and literature research, which is an emerging issue affecting food safety and security whilst still being overlooked so far. The findings not only reveal the significance of the emerging issue but also support our proposed recommendations in the policy/legislation and technology sphere. This interdisciplinary research employs a holistic lens that covers diverse perspectives, including systemic problems, wastewater treatment, and environmental neuroscience, to explore the relationship between food, climate change, water management, and waste pollution, and to achieve novel discoveries for the practical adaptations of Egypt’s challenges.5 2 SDG 2| SDG 6| SDG 11| SDG 12| SDG 13 Water (Switzerland) 1 Climate Models,Model,RainfallTRMM,China,Rain Gages
Implications of non-sustainable agricultural water policies for the water-food nexus in large-scale irrigation systems: A remote sensing approach Egypt| Germany National Water Research Center| Köln University of Applied SciencesAl Zayed, I.S.| Elagib, N.A. 2017 10.1016/j.advwatres.2017.07.010This study proposes a novel monitoring tool based on Satellite Remote Sensing (SRS) data to examine the status of water distribution and Water Use Efficiency (WUE) under changing water policies in large-scale and complex irrigation schemes. The aim is to improve our understanding of the water-food nexus in such schemes. With a special reference to the Gezira Irrigation Scheme (GeIS) in Sudan during the period 2000–2014, the tool devised herein is well suited for cases where validation data are absent. First, it introduces an index, referred to as the Crop Water Consumption Index (CWCI), to assess the efficiency of water policies. The index is defined as the ratio of actual evapotranspiration (ETa) over agricultural areas to total ETa for the whole scheme where ETa is estimated using the Simplified Surface Energy Balance model (SSEB). Second, the tool uses integrated Normalized Difference Vegetation Index (iNDVI), as a proxy for crop productivity, and ETa to assess the WUE. Third, the tool uses SSEB ETa and NDnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äô s operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential 2 2 SDG 2| SDG 6| SDG 8| SDG 12 Advances in Water Resources 16 Climate Models,Model,RainfallRemote Sensing,Latent Heat Flux,Crop Coefficient
Building a WEF Nexus Community of Practice (NCoP) Lebanon| United States| Canada University of Colorado Boulder| DePaul University| University of Alaska Fairbanks| Texas A&M University| University of Victoria BC| University of North Carolina at Chapel Hill| University of North Carolina at Asheville| University of Michigan, Ann Arbor| Michigan State University| Cornell University| Los Alamos National Laboratory| American University of BeirutSmith, D.W.| Welch, M.| Bennett, K.E.| Padgham, J.| Mohtar, R.2017 10.1007/s40518-017-0080-6The purposes of this paper are to examine the literature for common threads and attributes inherent to scientific-based communities of practice, and to identify challenges and potential solutions for building a community of scientists to address the water-energy-food nexus. Recent Findings: The latest research suggests several guiding principles to build and maintain a successful scientific community of practice. These include the following: identifying a shared conceptual vision that is clear in purpose, but also provides for evolution and growth; providing for both internal and external perspectives as well as various levels of participation among members; and facilitating collaboration that satisfies personal and professional motivations. Summary: There are several challenges in building and maintaining a sustainable water-energy-food nexus community of practice. Perhaps, the most difficult to overcome is the lack of a clear definition, meaning, and identity of the “water-energy-food nexus.” While internat5 12 - Current Sustainable/Renewable Energy Reports1 Sustainability,Sustainable Development,StudentsTransdisciplinarity,Interdisciplinary Research,Sustainability
Water–food–energy nexus index: analysis of water–energy–food nexus of crop’s production system applying the indicators approach Egypt| United States National Water Research Center| Ministry of Water Resources & Irrigation| Colorado State UniversityEl-Gafy, I. 2017 10.1007/s13201-017-0551-3Analysis the water–food–energy nexus is the first step to assess the decision maker in developing and evaluating national strategies that take into account the nexus. The main objective of the current research is providing a method for the decision makers to analysis the water–food–energy nexus of the crop production system at the national level and carrying out a quantitative assessment of it. Through the proposed method, indicators considering the water and energy consumption, mass productivity, and economic productivity were suggested. Based on these indicators a water–food–energy nexus index (WFENI) was performed. The study showed that the calculated WFENI of the Egyptian summer crops have scores that range from 0.21 to 0.79. Comparing to onion (the highest scoring WFENI,i.e., the best score), rice has the lowest WFENI among the summer food crops. Analysis of the water–food–energy nexus of forty-two Egyptian crops in year 2010 was caried out (energy consumed for irrigation represent 7.4% of the total ener1 3 SDG 8 Applied Water Science 61 Life Cycle,Sustainable Development,SustainabilityGreenhouse Gas Emission,Life Cycle Assessment,Chemical Fertilizer
Water diplomacy and nexus governance in a transboundary context: In the search for complementarities Belgium| United Kingdom| Jordan| NetherlandsGerman Jordanian University| Cranfield University Salmoral, G.| Schaap, N.C.E.| Walschebauer, J.| Alhajaj, A.2019 10.1016/j.scitotenv.2019.06.513Growing evidence within nexus research has highlighted the importance for sustainable governance of considering the interdependencies between water, energy, food and the environment, whereas water diplomacy has provided the necessary tools to address water conflicts of a transboundary nature. This paper therefore identifies and evaluates unrealised complementarities between nexus governance and water diplomacy, and discusses the benefits of integrating both for improved transboundary basin management. Two case studies - a wastewater treatment plant within the Jordan's nexus vision and a research project into management of the transboundary Zambezi River Basin - illustrate the identified complementarities and their contribution towards collaborative transboundary natural resources management. On one hand, the consideration of synergies and trade-offs between water, energy and food systems and beyond the river basin scale within nexus governance engages a larger diversity of stakeholders and can help realise mo4 2 SDG 6| SDG 12 Science of the Total Environment26 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
The water-energy-food nexus in the mena region: Securities of the future United Kingdom| Lebanon King's College London| SOAS University of London| American University of BeirutKeulertz, M.| Allan, T. 2019 - 2 3 - Routledge Handbook on Middle East Security1 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Assessing the policy scenarios for the Ecosystem Water Food Energy (EWFE) nexus in the Mediterranean region Turkey| Italy European Commission Joint Research Centre Institute Karabulut, A.A.| Udias, A.| Vigiak, O. 2019 10.1016/j.ecoser.2018.12.013Increasing demand and the current unbalanced sectorial attribution of natural resources induce drastic depletion of natural capital. There is a need for bridging sectoral policies into interdisciplinary sustainable management strategies in the Mediterranean region. The complex interactions between ecosystems, food, energy, and water sectors are calling for an integrated approach for supporting impact assessments and decision-making. We aimed to investigate the coherence among the sectoral policies, either supporting or conflicting with each other, on cross-cutting strategies and their impacts on ecosystem and their services. We address ecosystem services as a fourth component besides energy, water, and food sectors in the nexus approach. We collected expert opinions on eleven sectoral policies that cover different disciplines (water, agriculture, energy, economy, and environment). Based on the opinion of the experts, we developed several multi-criteria analyses (MCA) to assess sectoral policy impacts on cross3 1 SDG 6| SDG 9| SDG 12| SDG 15 Ecosystem Services 16 Ecosystem Services,Willingness To Pay,ValuationCultural Ecosystem Services,China,Natural Capital
Water-energy nexus of Turkey's municipalities: Evidence from spatial panel data analysis Turkey Hacettepe University Kiziltan, M. 2021 10.1016/j.energy.2021.120347The efficient use of water will make a notable contribution to ensure energy efficiency in Turkey to reach its National Energy Efficiency Action Plan goals. From the water for electricity perspective, this is the first study to investigate the effects of water consumption on electricity consumption in Turkey's provinces over the period 2008–2018. We apply the Spatial Durbin and Spatial Autoregressive Models to address the spatial dependence and spillover effects among neighboring provinces. This study's core findings reveal that: (1) A 1% increase in water consumption raises electricity consumption by more than 0.10% on average, which puts pressure on electricity consumption. (2) Water consumption has positive spatial effects. (3) Electricity prices are negatively related to electricity consumption. (4) Urbanization has a reducing effect on electricity consumption supports energy efficiency. Overall, this paper fills the water-energy nexus gap in Turkey. This study's results can provide decision-makers a diff1 1 SDG 6| SDG 7| SDG 12 Energy 8 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Analysis of the water–energy nexus in central Oum Er-Rbia sub-basin–Morocco Morocco University of Hassan II Casablanca El Azhari, M.| Loudyi, D. 2019 10.1080/15715124.2018.1446966Water and energy are highly interdependent. On one hand, water is used for extracting, refining and producing fuels, cooling power plants and producing hydropower, on the other hand, energy is also used to catch, convey and treat drinking and irrigation water. In addition, an important quantity of energy is also used for the collection, treatment and disposal of wastewater. At the level of Oum Er-Rbia basin, the use of water for energy production is mainly in hydroelectric power. The area has indeed a hydraulic generating park comprising of 13 hydroelectric plants with an installed capacity of 662.1 MW that represents 70% of national hydropower production. This energy is mainly consumed in the operations of pumping stations for wastewater and drinking water treatment and supply that use an average of 0.17 kWh/m  3 . Whereas irrigation consumes higher energy rate with an estimated average of 0.82 kWh/m  3 . This work focuses on the central sub-basin of Oum Er-Rbia to make a detailed analysis of energy uses in nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Me2 1 SDG 6| SDG 7 International Journal of River Basin Management5 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Dynamic impact of trade policy, economic growth, fertility rate, renewable and non-renewable energy consumption on ecological footprint in Europe Norway| Turkey Istanbul Gelisim University| Nord University| Eastern Mediterranean UniversityAlola, A.A.| Bekun, F.V.| Sarkodie, S.A. 2019 10.1016/j.scitotenv.2019.05.139Climate change mitigation has become the central theme for many policy initiatives, as such, the European Union (EU) member countries are working assiduously to achieve the emission targets. To provide policy direction in achieving the emission targets, this study investigated the drivers essential to attaining the Sustainable Development Goals in regards to reducing environmental pollution in EU member countries. A balanced panel of 16-EU countries from 1997 to 2014 was estimated with Panel Pool Mean Group Autoregressive distributive lag (PMG-ARDL) model. The study traced the equilibrium relationship between ecological footprint, real gross domestic product, trade openness, fertility rate, renewable and non-renewable energy consumption — suggested by both Kao and Pedroni cointegration tests. The PMG-ARDL analysis confirmed the role of non-renewable energy consumption in depleting environmental quality while renewable energy consumption was found to improve environmental sustainability. Interestingly, the une3 3 SDG 7| SDG 8| SDG 12| SDG 13 Science of the Total Environment362 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Optimal Operation of Power System Integrated with Reverse Osmosis Water Desalination United Arab Emirates| Egypt Ain Shams University| United Arab Emirates University| American University of SharjahAlnahhal, Z.H.| Shaaban, M.F.| Hamouda, M.| Mokhtar, M.2021 10.1109/EFEA49713.2021.9406237Numerous countries start suffering from droughts in the last decades due to climate changes and the increment in population, accordingly many governments tend to co-optimize their water and electric networks. Since water-energy nexus (WEN) refers to the usage of water to generate electrical energy and the utilization of this energy to clean, move, store, and dispose of water. Hence, the term WEN flourishes to mitigate the shortage of available drinkable water. Provision for potable water is a must, so the desalination of seawater is the quixotic path to settle this dilemma due to the abundance of saltwater. This work focuses mainly on the desalination of water, choosing Reverse Osmosis (RO) for desalination supports the WEN idea. However, the RO units represent an extra load on the electrical network, which should be managed properly. This paper proposes a new approach to minimize the cost of producing water concerning the electric grid operational costs. With this procedure, the desired demand can be acquire4 3 SDG 6| SDG 13 Proceedings of the 2021 6th International Symposium on Environment-Friendly Energies and Applications, EFEA 20210 Membranes,Desalination,UltrafiltrationReverse Osmosis,Desalination,Sea Water
Supervisory Model Predictive Control for Optimal Operation of a Greenhouse Indoor Environment Coping with Food-Energy-Water Nexus Qatar| Morocco Qatar University| Ibn Tofail University Achour, Y.| Ouammi, A.| Zejli, D.| Sayadi, S. 2020 10.1109/ACCESS.2020.3037222This paper presents a greenhouse indoor environment controller based on model predictive control (MPC), which can be integrated into existing greenhouse regulatory systems to optimally maintain critical climatic variables, including artificial lighting levels, CO2 rate, indoor temperature and humidity level within acceptable limits. The MPC based optimization problem aims to maximize the rate of crop photosynthesis while optimizing the use of the available water and energy sources, taking into account the unpredictability and intermittent nature of renewable energies and external atmospheric conditions. This would facilitate the management of greenhouses by anticipating control actions for a better quality of crops production. For that, the mathematical formulation of the optimal control problem is presented, and the numerical results related to the application of the MPC to case studies are analyzed integrating the effects of greenhouse structural considerations and the influence of climate data on its opera4 2 SDG 6| SDG 7 IEEE Access 11 Greenhouses,Tomatoes,PlantsGreenhouses,Microclimate,Temperature
Renewable energy consumption-economic growth nexus in Turkey Turkey Nevsehir Haci Bektas Veli Universitesi Ocal, O.| Aslan, A. 2013 10.1016/j.rser.2013.08.036This paper examines the renewable energy consumption-economic growth causality nexus in Turkey. Studies in the literature can be grouped as country-specific and multi-country studies. The results of these studies are inconsistent, and there is no agreement on the existence or the direction of causality between renewable energy consumption and economic growth. The results of this country-specific study support conservation hypothesis. The results of empirical tests from ARDL approach show that renewable energy consumption has a negative impact on economic growth, and the ones of Toda-Yamamoto causality tests show that there is a unidirectional causality running from economic growth to renewable energy consumption. 2 1 SDG 7| SDG 8 Renewable and Sustainable Energy Reviews362 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Potential Climate Change Impacts on Livestock and Food Security Nexus in Egypt Egypt Suez Canal University Rabie, T.S.K.M. 2020 10.1007/978-3-030-41629-4_17Climate on earth has changed ordinarily amid the presence of our planet, going from the ice ages to times of warmth. During the most recent quite a few years increments in average air temperatures have been accounted for and associated consequences for atmosphere have been debated widely in an assortment of discussions. Because of its significance around the world, agriculture was one of the first divisions to be contemplated as far as potential effects of climate change. The agriculture was the key advancement in the ascending of current human civilization, whereby developing of domesticated species (Poultry and ranch creatures) produced sustenance which is fundamental for the practicality of the development. Nowadays, great awareness and concern for problems related to environmental quality, and human welfare, which are propagating at standalone terms subjected every day for debates and discussions such as climate change, biodiversity, soil fertility corrosion and beyond all food quality and pollution. Dome1 1 SDG 2| SDG 13 Springer Water 2 Broiler Chickens,Laying Hens,SwineRoss (Chicken Breed),Broiler Chickens,Ascites
The nexus between carbon emissions, energy consumption and economic growth in Middle East countries: A panel data analysis Turkey Firat University Ozcan, B. 2013 10.1016/j.enpol.2013.07.016The environmental Kuznets curve (EKC) hypothesis assumes that there is an inverted U-shaped relationship between environmental degradation and income per capita. In other words, as a country grows, it is assumed that its environmental quality improves. In this study, we aim to test the EKC hypothesis for 12 Middle East countries during the period 1990-2008 by employing recently developed panel data methods. Our results provide evidence contrary to the EKC hypothesis. We found evidence favorable to the U-shaped EKC for 5 Middle East countries, whereas an inverted U-shaped curve was identified for only 3 Middle East countries. Furthermore, there appear to be no causal links between income and CO2 emissions for the other 4 countries. Regarding the direction of causality, there appears to be a unidirectional causality from economic growth to energy consumption in the short-run; in the long-run, however, the unidirectional causality chain runs from energy consumption and economic growth to CO2emissions. We also sunly company in our industry in Spain that has received an ISO9001 1 1 SDG 8| SDG 13 Energy Policy 309 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
The nexus between financial development and energy consumption in the EU: A dynamic panel data analysis Turkey Nevsehir Haci Bektas Veli Universitesi Çoban, S.| Topcu, M. 2013 10.1016/j.eneco.2013.04.001The relationship between financial development and energy consumption has newly started to be discussed in energy economics literature. This paper investigates this issue in the EU over the period 1990-2011 by using system-GMM model. No significant relationship is found in the EU27. The empirical results, however, provide strong evidence of the impact of the financial development on energy consumption in the old members. Greater financial development leads to an increase in energy consumption, regardless of whether financial development stems from banking sector or stock market. By contrast, we find for the new members that the impact of financial development on energy consumption depends on how financial development is measured. Using bankindex the impact of financial development displays an inverted U-shaped pattern while no significant relationship is detected once it is measured using stockindex. 2 1 - Energy Economics 303 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Modelling coal rent, economic growth and CO2 emissions: Does regulatory quality matter in BRICS economies? United Kingdom| Spain| South Africa| TurkeyIstanbul Gelisim University| Bournemouth University| Eastern Mediterranean University| University of Castilla-La ManchaAdedoyin, F.F.| Gumede, M.I.| Bekun, F.V.| Etokakpan, M.U.| Balsalobre-lorente, D.2020 10.1016/j.scitotenv.2019.136284Global warming issues have been on the front burner of most economies and Brazil, Russia, India, China and South Africa countries (BRICS) are no exception. The region has joined the rest of the world on the global strides to mitigate against global warming in terms of decoupling carbon dioxide emissions from economic growth. This is the motivation for the present study to consider the interaction between economic growth, pollutant emissions, coal rent while accounting for the role of other covariates like regulatory quality. The study is conducted in a balanced panel setting over annual frequency data from 1990 to 2014. To this end, Pooled mean group with dynamic autoregressive distributed lag [PMG-ARDL (1,1,1,1,1)] was conducted to explore the coal-rents-energy nexus. The empirical study shows that for BRICS countries, unlike coal consumption, coal rents have a significant but negative impact on CO 2 emissions. Also, in contrast to expectation, regulations on coal rents in form of carbon damage costs have a snly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of 5 4 SDG 8| SDG 13 Science of the Total Environment280 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Literature survey on the relationships between energy, environment and economic growth Tunisia| Saudi Arabia University of Carthage| University of Sfax| Qassim University Tiba, S.| Omri, A. 2017 10.1016/j.rser.2016.09.113The aim of this study is to exhibit an exhaustive survey which is related to the great flight of the literature of energy- environment-growth nexus at the individual and regional scale studies covering the period from 1978 to 2014. The survey takes into consideration the sample (country, region, etc.), periods covering, econometric strategies, and conclusions. Our survey is based on the causality direction among (i) the energy use variables (electricity, nuclear, renewable and non-renewable) and output growth; (ii) between economic growth and environment; and between the three variables at the same time. Globally, these surveys provide paradoxical and not conclusive results which energy consumption can boost economic growth through the productivity enhancement and it can boost also the environmental damages through the enhancement of pollutant emissions. Our survey sheds more the lights on the energy-environment-growth literature by giving an extensive listing (1978–2014) of these causal linkages among the en2 3 SDG 8 Renewable and Sustainable Energy Reviews268 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Renewable and non-renewable energy use - economic growth nexus: The case of MENA Net Oil Importing Countries Qatar| Tunisia Qatar University| Université de Tunis El Manar Kahia, M.| Aïssa, M.S.B.| Lanouar, C. 2017 10.1016/j.rser.2017.01.010This study examines the energy use – economic growth nexus by disaggregating energy use into two types of energy, renewable and non-renewable energy use. Our sample consists of eleven MENA Net Oil Importing Countries (NOICs) during the period 1980–2012. A multivariate panel framework was used to estimate the long run relationship and the panel Granger causality tests was employed to assess the causality direction among variables. The empirical results provide evidence for long-term equilibrium relationship between real Gross Domestic Product (GDP), renewable energy use, non-renewable energy use, real gross fixed capital formation and labor force. The results provide evidence also for positive and statistically significant elasticities. Moreover, the empirical findings from panel Error Correction Model confirm the existence of bidirectional causality between renewable energy use and economic growth, and between non-renewable energy use and economic growth, results that support the feedback hypothesis. Moreover3 2 SDG 7| SDG 8| SDG 13 Renewable and Sustainable Energy Reviews242 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Energy consumption and economic growth: New evidence from the OECD countries United Kingdom| China| Turkey Istanbul Medeniyet University| Tianjin University of Commerce| University of HuddersfieldGozgor, G.| Lau, C.K.M.| Lu, Z. 2018 10.1016/j.energy.2018.03.158This paper introduces a growth model that considers the indicator of economic complexity as a measure of capabilities for exporting the high value-added (sophisticated) products. Empirically, the paper analyzes the effects of the renewable and the non-renewable energy consumption on the economic growth in the panel data of 29 Organization for Economic Co-operation and Development (OECD) countries for the period from 1990 to 2013. For this purpose, the paper considers the panel autoregressive distributed lag (ARDL) and the panel quantile regression (PQR) estimations. The paper finds that not only the economic complexity, but also both the non-renewable and the renewable energy consumption are positively associated with a higher rate of economic growth3 3 SDG 7| SDG 8 Energy 238 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
A review of the water-energy nexus Algeria University of Science and Technology of Oran - Mohamed-BoudiafHamiche, A.M.| Stambouli, A.B.| Flazi, S. 2016 10.1016/j.rser.2016.07.020Water and electricity are fundamentally linked. At a basic level electricity generation requires water, and water treatment and transportation use electricity. Historically, there has been little reason to understand the nature of these links, due largely to the presumption that water was not a threat to energy security, nor electricity a threat to water security. This presumption is now being challenged. Industry reforms, increasing demand, and more recently climate change – are bringing into sharp focus the links between water and electricity in unprecedented ways. General awareness of the links between water and electricity is increasing daily, as the ramifications of the links are being felt the world over: Society's ability to deal with the challenges and uncertainties arising from the links between water and electricity is being hindered by limited understanding of the nature of the links, and seeming lack of policy tools to effectively analyze them. This paper reviews comprehensively the links between 3 1 SDG 6| SDG 13 Renewable and Sustainable Energy Reviews222 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The renewable energy and economic growth nexus in black sea and Balkan Countries Turkey Kırşehir Ahi Evran University| Zonguldak Bülent Ecevit University Koçak, E.| Şarkgüneşi, A. 2017 10.1016/j.enpol.2016.10.007he aim of this study is to explore the relationship between renewable energy consumption and economic growth within the framework of traditional production function for the period of 1990–2012 in 9 Black Sea and Balkan countries. For this purpose, we use Pedroni (1999, 2004) panel cointegration, Pedroni (2000, 2001) co-integration estimate methods and Dumitrescu and Hurlin (2012) heterogeneous panel causality estimation techniques. The study has concluded that there is a long term balance relationship between renewable energy consumption and economic growth and renewable energy consumption has a positive impact on economic growth. Heterogeneous panel causality analysis results support growth hypothesis in Bulgaria, Greece, Macedonia, Russia and Ukraine; feedback hypothesis in Albania, Georgia and Romania; neutrality hypothesis in Turkey and according to the panel data set including all nine countries the results support feedback hypothesis. With the findings, it was concluded that there is a significant impac2 2 SDG 7| SDG 8 Energy Policy 220 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
An international literature survey on energy-economic growth nexus: Evidence from country-specific studies Tunisia University of Monastir Omri, A. 2014 10.1016/j.rser.2014.07.084In this paper, an extensive review of the rapidly growing in the literature on the nexus between economic growth and four types of energy consumption: total energy consumption, electricity consumption, nuclear consumption, and renewable consumption. The various hypotheses associated with the causal interaction between these variables along with a survey of the empirical literature are also discussed. The survey focuses on country coverage, periods, modeling techniques, and empirical conclusions. A general observation from these studies that results are found to be sensitive to methodology and type of energy considered. The empirical results for the specific countries surveyed show that (i) for energy consumption-growth nexus: 29% supported the growth hypothesis, 27% the feedback hypothesis, 23% the conservation hypothesis, and 21% the neutrality hypothesis; (ii) for the electricity consumption-growth nexus: 40% supported the growth hypothesis, 33% the feedback hypothesis, and 27% conservation hypothesis; (iii1 1 SDG 8 Renewable and Sustainable Energy Reviews220 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Renewable energy consumption-economic growth nexus in emerging countries: A bootstrap panel causality test Turkey Cag University| Firat University Ozcan, B.| Ozturk, I. 2019 10.1016/j.rser.2019.01.020In this study, we analyzed the relationship between renewable energy consumption and economic growth in 17 emerging countries, spanning the period of 1990–2016. The bootstrap panel causality test, allowing for dependence across countries and heterogeneity in slope parameters, developed by Kónya (2006) [1] was employed. The results indicated that the neutrality hypothesis does hold for all of the markets studied except for Poland, which confirmed the growth hypothesis. As such, because of the nonexistence of causality running from renewable energy demand to economic growth, energy saving (mitigation) policies do not have any detrimental influence on the growth rates of these 16 emerging economies. For Poland; however, energy conservation policies may have detrimental effects on the country's economic performance level. 2 2 SDG 7| SDG 8| SDG 13 Renewable and Sustainable Energy Reviews217 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Modeling the dynamic linkage between financial development, energy innovation, and environmental quality: Does globalization matter? Taiwan| China| Turkey| Russian FederationIstanbul Gelisim University| Guangdong University of Foreign Studies| China Medical University Taichung| Cag University| Baoji University of Arts and Sciences| South Ural State University| Asia University TaiwanBaloch, M.A.| Ozturk, I.| Bekun, F.V.| Khan, D.2021 10.1002/bse.2615In the modern era of the wave of globalization, financial development is leading toward a higher rate of economic expansion and promoting energy innovation around the globe. Nevertheless, environmental impact of financial development has preoccupied government officials to circumvent adverse impact on environmental quality. Thus, this paper examines the nexus between financial development, economic growth, energy innovation, and environmental pollution for the period of 1990–2017 for the panel of Organization for Economic Cooperation and Development (OECD) countries. To obtain robust and unbiased results, this study utilizes Pooled Mean Group Autoregressive Distributed Lag (PMG/ARDL) estimator that counters the issue of heterogeneity and cross-sectional dependence. Empirical evidence suggests that financial development promotes energy innovation and improves environmental quality. Globalization also has a long-term relationship with energy innovation and reduces greenhouse gas (GHG) emissions. Moreover, findi4 7 SDG 8| SDG 13 Business Strategy and the Environment191 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Water-energy-greenhouse gas nexus of urban water systems: Review of concepts, state-of-art and methods Egypt| Australia Bureau of Meteorology Australia| University of Melbourne Nair, S.| George, B.| Malano, H.M.| Arora, M.| Nawarathna, B.2014 10.1016/j.resconrec.2014.05.007Water supply and wastewater services incur a large amount of energy and GHG emissions. It is therefore imperative to understand the link between water and energy as their availability and demand are closely interrelated. This paper presents a literature review and assessment of knowledge gaps related to water-energy-greenhouse gas (GHG) nexus studies in an urban context from an 'energy for water' perspective. The review comprehensively surveyed various studies undertaken in various regions of the world and focusing on individual or multiple subsystems of an urban water system. The paper also analyses the energy intensity of decentralized water systems and various water end-uses together with the major tools and models used. A major gap identified from this review is the lack of a holistic and systematic framework to capture the dynamics of multiple water-energy-GHG linkages in an integrated urban water system where centralized and decentralized water systems are combined to meet increased water demand. Other 5 2 SDG 6| SDG 11| SDG 13 Resources, Conservation and Recycling173 Microbial Fuel Cells,Anaerobic Digestion,BioreactorsWaste Water,Life Cycle Assessment,Biosolids
Transboundary exchanges of renewable energy and desalinatedwater in the Middle East Israel University of Haifa Katz, D.| Shafran, A. 2019 10.3390/en12081455The Levant area of the Middle East suffers from both chronic water scarcity and high population growth. It is also a region highly dependent of fossil fuels. In order to address current and expected water demands, several countries in the region, including Israel, Jordan and the Palestinian Authority (PA), are depending increasingly on desalination, which is expected to intensify energy consumption and energy related emissions. Given that the region also benefits from high levels of solar irradiation nearly year-round, much attention has been given to the possibility of developing renewable energy in general and for desalination specifically. This paper presents partial results of a pre-feasibility study assessing the prospects of transfers of desalinated water from Israel and/or the PA, which have access to the Mediterranean Sea, to Jordan, in exchange for renewable solar-produced electricity from Jordan, which, unlike its neighbors, has an abundance of available open space suitable for solar production. The2 1 SDG 6| SDG 7| SDG 13 Energies 7 Membranes,Desalination,UltrafiltrationDesalination,Exergy,Sea Water
The relationship between energy consumption, economic growth, and CO2 emission in MENA countries: Causality analysis in the frequency domain Turkey Sakarya University| Yildirim Beyazit Universitesi Gorus, M.S.| Aydin, M. 2019 10.1016/j.energy.2018.11.139The study investigates the causal relationship between energy consumption, economic growth, and CO2 emission through both single- and multi-country Granger causality analysis in the frequency domain considering eight oil-rich MENA countries; namely, Algeria, Egypt, Iran, Iraq, Oman, Saudi Arabia, Tunisia, and the United Arab Emirates for the period 1975–2014. The panel frequency domain analysis detects more causal nexus between variables across different frequencies compared to the time domain causality. According to panel causality test results, energy conservation policies do not have an adverse effect on economic growth both in the short- and intermediate-run while their effects are negative in the long-run. Moreover, policies to control air pollution can be designed by policymakers because of the absence of the causal nexus between economic growth and CO2 emission.2 2 SDG 8| SDG 13 Energy 166 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Biomass energy and economic growth nexus in G7 countries: Evidence from dynamic panel data Turkey Cag University| Erciyes University Bilgili, F.| Ozturk, I. 2015 10.1016/j.rser.2015.04.098The purpose of this paper is to reveal the long run dynamics of biomass energy consumption and GDP growth through homogeneous and heterogeneous variance structures for G7 countries. It covers annual data from 1980 to 2009. Panel unit root analyses, panel cointegration analyses, conventional OLS and dynamic OLS analyses are run throughout homogeneous and heterogeneous variance structures of the panel data to examine the relationship. The findings show that the long run elasticities of panel real GDP data in terms of panel capital stock, panel human capital index and panel biomass consumption are significant and positive. The results confirmed the growth hypothesis in which biomass energy consumption have positive effects on economic growth of G7 countries. As a policy implication, energy policies which improve the biomass energy infrastructure and biomass supply are the appropriate options for G7 countries since biomass energy consumption increases the economic growth. 2 2 SDG 7| SDG 8 Renewable and Sustainable Energy Reviews158 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Electricity consumption and economic growth: Exploring panel-specific differences Turkey| France Université PSL| CNRS| Université Paris Dauphine| Galatasaray University| Université Paris NanterreKaranfil, F.| Li, Y. 2015 10.1016/j.enpol.2014.12.001In this paper, we examine the long- and short-run dynamics between electricity consumption and economic activities, using panel data of per capita electricity consumption and per capita GDP of 160 countries for the period of 1980-2010, accounting for the degree of electricity dependence and the level of urbanization. Furthermore, in order to capture the differences in this relationship, the full sample is divided into various subsamples based on countries' income levels, regional locations and OECD memberships. This framework is argued and found to be appropriate since the causal links and inferences arising therefrom differ considerably among the subsamples, which led us to conclude that the electricity-growth nexus is highly sensitive to regional differences, countries' income levels, urbanization rates and supply risks. 2 5 SDG 8 Energy Policy 153 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The moderating role of renewable and non-renewable energy in environment-income nexus for ASEAN countries: Evidence from Method of Moments Quantile RegressionUnited Arab Emirates| Turkey| Pakistan| MalaysiaUniversity of Sharjah| Abdullah Gul University| Ilma University| University Utara MalaysiaAnwar, A.| Siddique, M.| Eyup Dogan| Sharif, A.2021 10.1016/j.renene.2020.09.128A vast body of studies estimates the impact of energy consumption on the environment. A typical empirical study either use aggregate energy consumption or apply conventional econometric techniques in modelling the nexus of energy, income and environment. To correct these gaps, the objective of the study is to use renewable and non-renewable energy consumption in analyzing energy-income-environment nexus, and to apply the novel Method of Moments Quantile Regression for ASEAN countries. The outcomes indicate that non-renewable energy consumption stimulate carbon emissions across all quantiles (10th to 90th), the value of the 10th quantile is 0.257 which rises to 0.501 till 90th quantile. Whereas, the renewable energy consumption leads to a decrease in CO2 emissions across all the quantiles (10th to 90th) but this association is statistically insignificant at higher quantiles from 60th to 90th. The empirical outcomes also verify the presence of the environmental Kuznets curve relationship, which is statisticallynly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fis4 4 SDG 7| SDG 8| SDG 13 Renewable Energy 153 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Impact of renewable and non-renewable energy consumption on economic growth: New evidence from the MENA Net Oil Exporting Countries (NOECs) Qatar| Tunisia Qatar University| Université de Tunis El Manar Kahia, M.| Ben Aïssa, M.S.| Charfeddine, L. 2016 10.1016/j.energy.2016.07.126This study explores the economic growth – energy consumption nexus for two samples of MENA Net Oil Exporting Countries (NOECs) during the period 1980–2012. Using panel cointegration approach, we found strong evidence for the existence of a long-run relationship between real GDP, renewable and non-renewable energy consumption, real gross fixed capital formation, and the labor force. Moreover, empirical results from the estimation of the panel error correction model indicate evidence of a unidirectional causality running from economic growth to renewable energy consumption in the short-run. In the long-run, the results show evidence of a bidirectional causality for the entire group of MENA NOECs. For the 5 selected MENA NOECs sample, we found strong evidence for bidirectional causality between renewable energy and economic growth. Additionally, our results confirm bidirectional causality between renewable and non-renewable energy consumption with negative and significant coefficient in the short-run indicating 3 2 SDG 7| SDG 8| SDG 13 Energy 146 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Modeling the causal linkages between nuclear energy, renewable energy and economic growth in developed and developing countries Tunisia University of Sfax| Université de Tunis El Manar Omri, A.| Ben Mabrouk, N.| Sassi-Tmar, A. 2015 10.1016/j.rser.2014.10.046This article investigates the causal relationship between two types of energy variables and economic growth using dynamic simultaneous-equation panel data models for 17 developed and developing countries. Our results indicate that there is a unidirectional causality running from nuclear consumption to economic growth in Belgium and Spain, while a unidirectional causality running from economic growth to nuclear consumption is supported in Bulgaria, Canada, Netherlands, and Sweden. A bidirectional relationship appears in Argentina, Brazil, France, Pakistan, and the USA, while no causality exists in Finland, Hungary, India, Japan, Switzerland, and the U.K. Second, the results for the second nexus among renewable energy and economic growth show that there is a unidirectional causality running from renewable consumption to economic growth in Hungary, India, Japan, Netherlands, and Sweden, while there exist a unidirectional running from economic growth to renewable consumption in Argentina, Spain, and Switzerland. 3 2 SDG 7| SDG 8 Renewable and Sustainable Energy Reviews146 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Assessing the environmental sustainability corridor: Linking natural resources, renewable energy, human capital, and ecological footprint in BRICS. Nigeria| Turkey| Russian FederationIstanbul Gelisim University| University of Lagos| Lagos State University| South Ural State UniversityNathaniel, S.P.| Yalçiner, K.| Bekun, F.V. 2021 10.1016/j.resourpol.2020.101924There are studies on renewable energy, natural resources abundance, and their impact on the environment especially in BRICS countries. However, none of the studies has considered human capital in the nexus, knowing fully well that ecological distortions mainly emanates from human activities. Therefore, this study explores the linkage between natural resource, renewable energy, human capital, and ecological footprint (EF) in BRICS using a battery of advance econometric techniques. The findings from the study, across all models, affirm that economic growth and natural resource increase the EF, renewable energy decreases it, while human capital is not yet at a desirable level as to mitigate environmental deterioration. The country-specific results are in harmony in terms of the deteriorating impact of economic growth, and the abating role of renewable energy on the environment. Further findings suggest a feedback causality between human capital, urbanization, and EF. Policies that can enhance renewable energy co3 4 SDG 7| SDG 8| SDG 11| SDG 12| SDG 13 Resources Policy 143 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Is the environmental Kuznets Curve in Europe related to the per-capita ecological footprint or CO2 emissions? Turkey Erciyes University Altıntaş, H.| Kassouri, Y. 2020 10.1016/j.ecolind.2020.106187The nexus between environment-economic development has been investigated for a long time. Many empirical studies have measured environmental degradation by CO2 emissions and ignored the possibility that the use of such metric as environmental degradation indicator may be invalid in some cases when it comes to resource stocks. This paper focuses on two indicators of environmental degradation including ecological footprint (EF) and CO2 emissions as target variables to provide new insights into the ongoing discussions of whether the environmental Kuznets Curve (EKC) hypothesis is related to the indicators of environmental pressure used. Estimating a heterogeneous panel model with data on 14 European countries over the period 1990–2014, we provide evidence for the sensitivity of the EKC hypothesis to the type of environmental degradation proxy used. Furthermore, we provide new insights regarding the relevance of EF as an appropriate environmental tool that fits the EKC prediction in contrast to CO2 emissions. Regnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are 2 1 SDG 7| SDG 8| SDG 12| SDG 13 Ecological Indicators 141 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Environmental sustainability assessment using dynamic Autoregressive-Distributed Lag simulations—Nexus between greenhouse gas emissions, biomass energy, food and economic growthTurkey| Australia Macquarie University| Middle East Technical University Sarkodie, S.A.| Strezov, V.| Weldekidan, H.| Asamoah, E.F.| Owusu, P.A.| Doyi, I.N.Y.2019 10.1016/j.scitotenv.2019.02.432Increasing population demand has triggered the enhancement of food production, energy consumption and economic development, however, its impact on climate change has become a global concern. This study applied a novel environmental sustainability assessment tool using dynamic Autoregressive-Distributed Lag (ARDL) simulations for model estimation of the relationships between greenhouse gas (GHG) emissions, energy, biomass, food and economic growth for Australia using data spanning from 1970 to 2017. The study found an inversed-U shaped relationship between energy consumption and income level, showing a decarbonized and services economy, hence, improved energy efficiency. While energy consumption increases emissions by 0.4 to 2.8%, biomass consumption supports Australia's transition to a decarbonized economy by reducing GHG emissions by 0.13% and shifts the demand for fossil fuel. Food and energy consumption underpin socio-economic development and vice versa. However, food waste from production and consumption 6 2 SDG 2| SDG 7| SDG 8| SDG 12| SDG 13 Science of the Total Environment139 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Does income growth relocate ecological footprint? Turkey Istanbul Technical University| Altinbas University Aşici, A.A.| Acar, S. 2015 10.1016/j.ecolind.2015.10.022he aim of this paper is to investigate whether countries tend to relocate their ecological footprint as they grow richer. The analysis is carried out for a panel of 116 countries by employing the production and import components of the ecological footprint data of the Global Footprint Network for the period 2004-2008. With few exceptions, the existing Environmental Kuznets Curve (EKC) literature concentrates only on the income-environmental degradation nexus in the home country and neglects the negative consequences of home consumption spilled out. Controlling for the effects of openness to trade, biological capacity, population density, industry share and energy per capita as well as stringency of environmental regulation and environmental regulation enforcement, we detect an EKC-type relationship only between per capita income and footprint of domestic production. Within the income range, import footprint is found to be monotonically increasing with income. Moreover, we find that domestic environmental regu2 2 SDG 8| SDG 12 Ecological Indicators 129 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
The role of renewable energy, immigration and real income in environmental sustainability target. Evidence from Europe largest states Turkey Istanbul Gelisim University| Eastern Mediterranean University Alola, A.A.| Yalçiner, K.| Alola, U.V.| Akadiri, S.S.2019 10.1016/j.scitotenv.2019.04.163In spite of the continued deployment of technologies, innovations toward addressing the challenges of global warming, forecasting and sustaining quality environment have remained the herculean endeavour of the advanced states. Also, being migrants' destinations, resulting from the availability of economic opportunities, the target of attaining low-carbon, energy efficiency, and the cleaner atmospheric environment by these advanced economies is further bewildered. In that light, we investigate the impact of renewable energy consumption and migration on the carbon dioxide emissions of the panel of European Union's largest economies of France, Germany, and the United Kingdom over the period of 1990–2016. The consistency of the group fully modified least square and dynamic ordinary least square presents elasticity of −0.13 and −0.14 respectively for the nexus of renewables and carbon emissions. Similarly, 0.04 and 0.05 are the respective elasticity of the two models for the nexus of migration and carbon emissions4 2 SDG 7| SDG 8| SDG 13 Science of the Total Environment125 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
A nexus of linear and non-linear relationships between tourism demand, renewable energy consumption, and economic growth: Theory and evidence United States| Turkey Ataturk University| University of South Carolina| Boston UniversityIsik, C.| Dogru, T.| Turk, E.S. 2018 10.1002/jtr.2151The purpose of this study is to examine the relationships between tourism development, renewable energy consumption, and economic growth in the United States, France, Spain, China, Italy, Turkey, and Germany using an innovative bootstrap panel Granger causality model. The results show that tourism development and economic growth are interdependent in Germany; whereas tourism development induces economic growth in China and Turkey, the reverse is true in Spain. Causal relationships between renewable energy and economic growth give credence to theories of renewable energy-led growth in Spain and growth-led renewable energy in China, Turkey, and Germany. Whereas the Italian and U.S. models demonstrate a bidirectional relationship, the Spanish, Italian, Turkish, and U.S. data show a causal link stemming from tourism development. Theoretical and policy implications are discussed within the realm of macroeconomics and sustainability. 3 3 SDG 7| SDG 8| SDG 12| SDG 13 International Journal of Tourism Research121 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
An ARDL approach to the CO2 emissions, renewable energy and economic growth nexus: Tunisian evidence Tunisia University of Carthage| University of Manouba Cherni, A.| Essaber Jouini, S. 2017 10.1016/j.ijhydene.2017.08.072This paper examines the relationship between CO2 emissions, renewable energy consumption (RENEC) and economic growth in Tunisia via an Autoregressive Distributed Lag model. Our research question is to what extent renewable energies can be used as an alternative to conventional energies, which are very well known by their strong emissions of greenhouse gases. We use Granger causality tests to check the short and long-run equilibrium relationship. Furthermore, we try to determine the causality direction between these three variables for the Tunisian economy. The results reveal that for the gross domestic product (GDP), CO2 emissions and RENEC are stable in the long-term. However, the Granger causality tests indicate a bidirectional relationship between GDP and CO2 emissions as well as between RENEC and GDP but no relationship between CO2 emissions and RENEC. Thus, to succeed an energy transition project and to benefit from positive impacts on economic growth and environment protection, an appropriate strategy e2 2 SDG 7| SDG 8| SDG 13 International Journal of Hydrogen Energy119 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
European commitment to COP21 and the role of energy consumption, FDI, trade and economic complexity in sustaining economic growth United Kingdom| Spain| Turkey Suleyman Demirel University| University of Castilla-La Mancha| University of HuddersfieldBuhari, D.O.Ğ.A.N.| Lorente, D.B.| Ali Nasir, M.2020 10.1016/j.jenvman.2020.111146The nexus between economic growth and energy consumption has been exhaustively explored, yet the empirical evidence and the theoretical points of view remain at odds. This study contextualises and capitalises on this discrepancy and examines the connection between non-renewable and renewable energy consumption and economic growth, considering the moderating impact of economic complexity, trade openness, FDI and institutional quality. We use a panel quantile regression model and data from 32 European countries in the period 1995–2014. Our key results show that economic complexity, renewable energy consumption, trade openness, FDI and institutional quality enhance economic growth. The results for non-renewable energy consumption showed both a positive and a negative impact in different quantiles, indicating that the consumption of renewable energy is in fact more effective for economic growth than the use of non-renewables. Our findings have far-reaching implications for stakeholders and policymakers working on3 3 SDG 7| SDG 8| SDG 13 Journal of Environmental Management116 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Analyzing the linkage between renewable and non-renewable energy consumption and economic growth by considering structural break in time-series dataTurkey Abdullah Gul University Dogan, E. 2016 10.1016/j.renene.2016.07.078Even though a number of studies investigate the energy-growth nexus, only a small number of the existing studies use estimation techniques with structural break. Furthermore, majority of the existing studies use aggregate energy consumption and thus fail to identify the effects of energy consumption by sources on economic growth. By taking into account the importance of structural break, this study analyzes the short run and the long run estimates as well as the causality relationship between economic growth, renewable and non-renewable energy consumption for Turkey in a multivariate model wherein capital and labor are included as additional variables. By including additional variables into the model, we also attempt to handle omitted-variable bias problem. This study finds that renewable energy consumption has an insignificant impact on economic growth while non-renewable energy consumption has a significant positive effect on it. The coefficients on capital and labor are statistically significant. Furthermo1 1 SDG 7| SDG 8| SDG 13 Renewable Energy 115 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Biofouling of membrane distillation, forward osmosis and pressure retarded osmosis: Principles, impacts and future directions Israel| United States Vanderbilt University| Ben-Gurion University of the Negev Bogler, A.| Lin, S.| Bar-Zeev, E. 2017 10.1016/j.memsci.2017.08.001The water-energy nexus has motivated the quest for new membrane-based technologies that target potable water and energy production. To this end, membrane distillation (MD), forward osmosis (FO) and pressure retarded osmosis (PRO) provide alternative means for the sustainable production of freshwater and electricity from feed water with high fouling potential such as wastewater. MD is a thermally driven process that can utilize low grade (latent) heat sources, while FO and PRO harness osmotic gradients as the driving force. High rejection of contaminants, compact modular design and low fouling propensity make these membrane technologies suitable for treating different types of wastewater. However, the application of feed solutions with high loads of organic matter and bacteria prompts the development of microbial fouling (biofouling), which significantly reduces system performance. Therefore, mitigating biofouling by minimizing bacterial attachment and enhancing the biofilm cleaning efficiency is imperative. W3 2 SDG 6| SDG 12| SDG 15 Journal of Membrane Science108 Membranes,Desalination,UltrafiltrationOsmosis,Thin Film Composite Membranes,Membrane
Energy consumption and economic growth in the next 11 countries: The bootstrapped autoregressive metric causality approach Turkey Nevsehir Haci Bektas Veli Universitesi| Zonguldak Bülent Ecevit UniversityYildirim, E.| Sukruoglu, D.| Aslan, A. 2014 10.1016/j.eneco.2014.03.010Departing from previous literature, using bootstrapped autoregressive metric causality approach which is more robust against non-stationarity and break problems than lag augmented tests, this study analyzes causal relation between economic growth and energy consumption in the Next 11 countries. Estimating a trivariate model consisting of GDP per capita, energy consumption per capita and gross capital formation, it was found that the neutrality hypothesis is valid for all of the countries except for Turkey. These findings imply that energy conservation-oriented policies should be implemented in Bangladesh, Egypt, Indonesia, Iran, Korea, Mexico, Pakistan and Philippines. In the case of Turkey, a unidirectional causal nexus was found from energy consumption to economic growth. Since the growth hypothesis is valid, energy conservation policy poses an obstacle for economic growth in Turkey3 2 SDG 8 Energy Economics 103 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Renewable and non-renewable electricity consumption–economic growth nexus: Evidence from OECD countries Turkey Sakarya University Aydin, M. 2019 10.1016/j.renene.2019.01.008In this study, the relationship between renewable and non-renewable electricity consumption and economic growth was examined using data from the 1980–2015 period for 26 OECD countries. The relationship between the variables was examined using two different panel causality approaches in order to make a comparison. Time domain Granger causality tests cannot examine the causality relation at different frequencies. However, frequency domain Granger causality tests examine the causality at different frequencies. While Dumitrescu-Hurlin (2012) panel causality test is time domain causality test, the causality test developed by Croux and Reusens (2013) is the frequency domain causality test. According to the Dumitrescu-Hurlin panel causality test results, bidirectional causality has been determined between non-renewable electricity consumption and economic growth. On the contrary, the Croux and Reusens test results show that there is a bidirectional temporary, and permanent causality between economic growth and renew1 1 SDG 7| SDG 8 Renewable Energy 101 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Natural gas consumption and economic growth nexus: Panel data analysis for GCC countries Turkey| Malaysia Cag University| Multimedia University Ozturk, I.| Al-Mulali, U. 2015 10.1016/j.rser.2015.07.005 This study investigates the relationship between natural gas energy consumption and economic growth by including trade openness, total labor force and gross fixed capital formation as a major determinants of GDP growth within the multivariate framework model in Gulf Cooperation Council (GCC) countries. A panel GDP model is constructed taking the period of 1980-2012. The result revealed that natural gas energy consumption is cointegrated with GDP growth in the investigated countries. In addition, based on the panel dynamic ordinary least square (DOLS) and the fully modified ordinary least square (FMOLS), this study concluded that the natural gas energy consumption affects the GCC's countries GDP growth positively in the long run. Furthermore, the results from the Granger causality test revealed bidirectional causality between natural gas energy consumption and GDP growth which confirms the feedback hypothesis. From the outcome of this research, a number of policy implications were provided for the GCC countri2 2 SDG 8 Renewable and Sustainable Energy Reviews97 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Renewable energy in Turkey: Great potential, low but increasing utilization, and an empirical analysis on renewable energy-growth nexus Turkey Ankara Hacı Bayram Veli University| Kırşehir Ahi Evran University Bulut, U.| Muratoglu, G. 2018 10.1016/j.enpol.2018.08.057Concerns about the exhaustion of fossil energy sources, energy security problems, and increasing environmental problems have led policy makers to pay greater attention to renewable energy sources all over the world. Additionally, high current account deficits stemming from energy import dependency make substitution of fossil energy with renewable energy a necessity for Turkey. Although Turkey has a great potential in terms of renewable energy, it has not begun to utilize this great potential until recent years. However, Turkey has many motives to utilize renewable energy further. This paper aims to investigate whether renewable energy consumption raises GDP in Turkey. For this purpose, the paper uses data spanning the period 1990–2015 and employs cointegration and causality tests which can present efficient output in small samples. The findings indicate that GDP is not related to renewable energy consumption and there is no causality between GDP and renewable energy consumption in Turkey. In conclusion, the p2 2 SDG 7| SDG 8| SDG 13 Energy Policy 95 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Energy-climate-manufacturing nexus: New insights from the regional and global supply chains of manufacturing industries United States| Turkey University of New Haven| Istanbul Sehir University| Arizona State UniversityKucukvar, M.| Cansev, B.| Egilmez, G.| Onat, N.C.| Samadi, H.2016 10.1016/j.apenergy.2016.03.068The main objectives of this research are to improve our understanding of energy-climate-manufacturing nexus within the context of regional and global manufacturing supply chains as well as show the significance of full coverage of entire supply chain tiers in order to prevent significant underestimations, which might lead to invalid policy conclusions. With this motivation, a multi region input–output (MRIO) sustainability assessment model is developed by using the World Input–Output Database, which is a dynamic MRIO framework on the world's 40 largest economies covering 1440 economic sectors. The method presented in this study is the first environmentally-extended MRIO model that harmonizes energy and carbon footprint accounts for Turkish manufacturing sectors and a global trade-linked carbon and energy footprint analysis of Turkish manufacturing sectors is performed as a case study. The results are presented by distinguishing the contributions of five common supply chain phases such as upstream suppliers, o5 3 SDG 8| SDG 9| SDG 10| SDG 12| SDG 13 Applied Energy 95 Electricity,Energy,EconomicsStructural Decomposition Analysis,Carbon Emissions,Material Flow Analysis
The dynamic relationship between agricultural sustainability and food-energy-water poverty in a panel of selected Sub-Saharan African Countries Turkey Cag University Ozturk, I. 2017 10.1016/j.enpol.2017.04.048he relationship between food-energy-water resources and agricultural sustainability has got a significant policy attraction that generally in favor of livelihood of the poor, which is largely affected by climate change, food security challenges, poor access of water resources, and less access of electricity. These challenges generally faced by less developing countries, while Sub-Saharan African (SSA) countries has no exemption to escape out from this food-water-energy poverty nexus due to inadequate socio-economic and environmental action programs of sustainable development. This study examined the dynamic nexus between agricultural sustainability and food-energy-water poverty in a panel of selected SSA countries over the period of 1980–2013. The study used pooled least squares regression, pooled fixed effects, and pooled random effects regression techniques to absorb country-specific-time-variant shocks. The Hausman (1978) test results reveal that country-specific shocks influence the food-energy-water pove1 1 SDG 1| SDG 2| SDG 7| SDG 8| SDG 12| SDG 13| SDG 15Energy Policy 95 Party,Election,Voter Green Party,Electoral Success,Parliament
Disaggregated renewable energy consumption and environmental pollution nexus in G-7 countries Turkey Erciyes University| Gaziantep University Destek, M.A.| Aslan, A. 2020 10.1016/j.renene.2019.11.138Although it is widely accepted that renewable energy consumption is vital for environmental sustainability, the environmental effectiveness of individual renewable energy types is often overlooked. Therefore, this paper examined the multivariate relationship between disaggregated renewable energy (hydroelectricity, wind, solar and biomass) consumption, economic growth and environmental pollution for the period from 1991 to 2014 in G-7 (The Group of Seven) countries. The study used both augmented mean group estimator and panel bootstrap causality method to consider the cross-sectional dependence and country specific heterogeneity across G-7 countries. Empirical findings indicate that increasing biomass energy consumption was efficient to reduce carbon emission in France, Germany, Japan and the United States; increasing hydroelectricity usage was efficient to reduce carbon emission in Italy and the United Kingdom; wind energy consumption reduced emission in Canada and solar energy usage was efficient on reducin2 2 SDG 7| SDG 8 Renewable Energy 95 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Testing the relationships between energy consumption, CO2 emissions, and economic growth in 24 African countries: a panel ARDL approach Tunisia| Cameroon African Governance and Development Institute| University of Sfax| University of ManoubaAsongu, S.| El Montasser, G.| Toumi, H. 2016 10.1007/s11356-015-5883-7This study complements existing literature by examining the nexus between energy consumption (EC), CO2 emissions (CE), and economic growth (GDP; gross domestic product) in 24 African countries using a panel autoregressive distributed lag (ARDL) approach. The following findings are established. First, there is a long-run relationship between EC, CE, and GDP. Second, a long-term effect from CE to GDP and EC is apparent, with reciprocal paths. Third, the error correction mechanisms are consistently stable. However, in cases of disequilibrium, only EC can be significantly adjusted to its long-run relationship. Fourth, there is a long-run causality running from GDP and CE to EC. Fifth, we find causality running from either CE or both CE and EC to GDP, and inverse causal paths are observable. Causality from EC to GDP is not strong, which supports the conservative hypothesis. Sixth, the causal direction from EC to GDP remains unobservable in the short term. By contrast, the opposite path is observable. There are alsnly company in our industry in Spain that has received an ISO9001 certification, which guarantees th3 3 SDG 8| SDG 13 Environmental Science and Pollution Research94 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Does Export product diversification help to reduce energy demand: Exploring the contextual evidences from the newly industrialized countries India| China| Turkey Huzhou University| Suleyman Demirel University| Anhui University of Finance and EconomicsShahzad, U.| Doğan, B.| Sinha, A.| Fareed, Z. 2021 10.1016/j.energy.2020.118881This article investigates the impact of export product diversification, extensive margin and intensive margin on emerging economies energy demand covering the period from 1971 to 2014. The study contributes to energy economics by unveiling the interaction between export diversification and energy demand of 10 newly industries countries (NICs). Owing to the growth prospect and trade volume of these nations, it is necessary to assess the various facades of export growth on the energy demand. In this pursuit, we have considered the export product diversification index in its aggregate and disaggregated forms (i.e. extensive margin and intensive margin) in this study. The empirical estimation has been carried out based on GMM, FGLS, FMOLS, and DOLS techniques. The empirical results demonstrate that export diversification, extensive margin, and intensive margin help to reduce the overall energy demand in NICs. Further, the empirical outcomes identify that economic growth, urbanization, and natural resources increa4 3 SDG 8 Energy 90 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The anthropogenic consequences of energy consumption in E7 economies: Juxtaposing roles of renewable, coal, nuclear, oil and gas energy: Evidence from panel quantile methodGhana| United Kingdom| Turkey| Russian FederationCyprus International University| Istanbul Gelisim University| University of Ghana| Bournemouth University| South Ural State UniversityGyamfi, B.A.| Adedoyin, F.F.| Bein, M.A.| Bekun, F.V.| Agozie, D.Q.2021 10.1016/j.jclepro.2021.126373The emerging industrialized seven (E7) economies are not excluded from the global warming issues which is a major problem for most economies. The E7 member countries have partaken in policies to mitigate against global warming in terms of decoupling CO2 emission from economic growth trajectory in the highlighted economies. It is on this premise that the present study is motivated to consider the connection among economic growth, pollutant emissions, coal rent while accounting for the role of other co-variates such as CO2 damage and energy from a nuclear energy source, oil gas energy between 1990 and 2016 on an annual frequency. This study adopts the use of panel ordinary least squares alongside panel quantile regression to explore the coal rent-energy and environment nexus. The empirical result shows a positive and significant effect of both real GDP and coal rent on CO2 emissions. More precisely, a 1% increase in GDP growth increases pollution emission by 0.400% while for coal rent, an increase in coal consunly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are ca rbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal  feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech powered biofertilizer has 10x more nutrients than other organic fertilizers a nd thanks to its properties, acts as a natural pest repellent   ‚Ä¢We are the only Spanish company in our industry with an ISO9001 ce5 5 SDG 7| SDG 8| SDG 13 Journal of Cleaner Production 89 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
A proposal for integration of the ecosystem-water-food-land-energy (EWFLE) nexus concept into life cycle assessment: A synthesis matrix system for food securityTurkey| Italy University of Milan - Bicocca| European Commission Joint Research Centre Institute| Tarimsal Arastirmalar Ve Politikalar Genel MudurluguKarabulut, A.A.| Crenna, E.| Sala, S.| Udias, A.2018 10.1016/j.jclepro.2017.05.092Ensuring secure access to food and energy worldwide relies on win-win share of sectoral use of constrained natural resources such as land and water, taking also into account the crucial role of ecosystems and their services. The increase in global population and the related growing demand for food and other services are exerting unsustainable pressures on natural resources, compromising their use within the ecosystems’ carrying capacity. Progressively, studies and initiatives have been developed with the aim of identifying win-win share strategies, which may compensate the sectoral demands of natural resources, addressing the need of a holistic and interdisciplinary nexus approach. In this study, thus emphasizing the importance of a holistic approach and highlighting the fundamental role of ecosystems, we propose a synthesis matrix system that describes the complex and closely bound relationship between natural resources use for food (specifically water, land), energy (defined as ecosystem service flows in ou4 3 SDG 2| SDG 7| SDG 8| SDG 9| SDG 12| SDG 13Journal of Cleaner Production 89 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Contemporaneous interaction between energy consumption, economic growth and environmental sustainability in South Africa: What drives what? Norway| Turkey Nord University| Eastern Mediterranean University Akadiri, S.S.| Bekun, F.V.| Sarkodie, S.A. 2019 10.1016/j.scitotenv.2019.05.421Achieving environmental sustainability while mitigating climate change and its impact has become a global effort. This paper offers a new perspective on the kg oil equivalent per capita energy consumed and real income per capita level nexus for South Africa while controlling for the effect of ecological footprint. Using a time series data from 1973 to 2014, the study employed the Autoregressive Distributive Lag model and Toda-Yamamoto procedure for testing Granger causality. Empirical results revealed the significant role of kg oil equivalent per capita energy usage and real output per capita level towards environmental quality or degradation in South Africa. A 1% increase in kg of oil equivalent per capita energy consumed and real income per capita led to 0.167% decrease and 0.172% increase in environmental quality in the short-run. A 1% increase in kg of oil equivalent per capita energy consumed and real income per capita led to 0.542% decrease and 0.558% increase in environmental quality in the long-run. O3 2 SDG 7| SDG 8| SDG 12| SDG 13 Science of the Total Environment88 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Relationship between energy intensity and CO2 emissions: Does economic policy matter? China| Saudi Arabia| Turkey King Saud University| Guangdong University of Foreign Studies| Erciyes UniversityDanish| Ulucak, R.| Khan, S.-U.-D. 2020 10.1002/sd.2098In an environment with economic policy uncertainty, the policies of energy efficiency are probably compromised due to weak regulation measures. Inconsistent economic policies may lead to higher energy consumption, which damages the environment. However, works of literature are silent on the role of economic policy uncertainty in carbon emission and energy nexus. Hence, the study is an attempt to investigate the role of economic policy uncertainty in the relationship between energy intensity and carbon dioxide (CO2) emissions in the United States by using annual data spanning from 1985 to 2017. A recent time series method proposed by Jordan and Philips (2018) is employed to get robust and consistent estimation results in the study. Empirical results reveal that (a) higher energy intensity contributes to pollution, (b) economic policy uncertainty adversely affects environmental quality, (c) economic policy uncertainty strengthens the detrimental effect of energy intensity on CO2 emissions.3 3 SDG 13 Sustainable Development 87 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Use renewables to be cleaner: Meta-analysis of the renewable energy consumption-economic growth nexus Tunisia University of Sousse Sebri, M. 2015 10.1016/j.rser.2014.10.042The renewable energy consumption-economic growth nexus is a growing area of research over the last few years, emanating to mixed results. The aim of the current study is to quantitatively synthesise the empirical literature on the subject using the meta-analysis approach. In particular, a meta-multinomial regression is employed to investigate the sources of variation in the direction of causality between renewable energy consumption and economic growth. This causal relationship takes the form of four hypotheses, namely the feedback, conservation, growth and neutrality hypotheses. To the best of authors knowledge, this study constitutes the first meta-analysis undertaken on the renewable energy consumption-economic growth nexus. The empirical results reveal that the variation in the supported hypotheses is due to a number of characteristics including model specification, data characteristics, estimation techniques (cointegration methods and causality tests), and development level of the country on which a stud1 1 SDG 7| SDG 8 Renewable and Sustainable Energy Reviews87 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Revisiting the Environmental Kuznets Curve hypothesis in OECD countries: the role of renewable, non-renewable energy, and oil prices Turkey Mustafa Kemal University Erdogan, S.| Okumus, I.| Guzel, A.E. 2020 10.1007/s11356-020-08520-xEnvironment-economic growth nexus is one of the main concerns of the researchers in the modern era. Although there are several studies in this field, discussions are far from being reached a consensus. The main purpose of this study is to investigate the role of economic growth, renewable and non-renewable energy consumption, oil prices, and trade openness on CO2 emissions in 25 Organization for Economic Co-operation and Development (OECD) countries over the period 1990–2014. We provide a comparative panel data evidence using both the first- and second-generation estimation methods. The Fully Modified Ordinary Least Squares (FMOLS) and Dynamic Ordinary Least Squares (DOLS) estimations indicate that the Environmental Kuznets Curve (EKC) hypothesis is valid in OECD countries. However, the Augmented Mean Group (AMG) estimator revealed that the EKC hypothesis is invalid. The AMG estimator is a second-generation estimator and provides robust results under cross-sectional dependence compared to the first-generation3 1 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research86 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
The implications of renewable and non-renewable energy generating in Sub-Saharan Africa: The role of economic policy uncertainties Taiwan| United Kingdom| Saudi Arabia| Turkey| Russian FederationKing Saud University| Istanbul Gelisim University| Bournemouth University| China Medical University Taichung| Cag University| South Ural State University| Asia University TaiwanAdedoyin, F.F.| Ozturk, I.| Agboola, M.O.| Agboola, P.O.| Bekun, F.V.2021 10.1016/j.enpol.2020.112115Sub-Saharan Africa which is one of the main regions known for various sources of mineral and energy resources in the global market has experienced appreciable rates of economic expansion in the last 10 years. However, apart from the environmental consequences of generating energy, how uncertainties in the economy moderate the impact of energy generation on the environment is yet to be given desired attention. Hence, this study investigates the role of economic policy uncertainty in the energy-growth-emissions nexus for 32 countries in Sub-Saharan Africa over the period from 1996 to 2014. Results from one-step system-GMM show that real GDP and generation of non-renewable energy both increases CO2 emissions. However, while economic policy uncertainty also propels high levels of emissions in the region, its moderation effect on the impact of both renewable and non-renewable energy generation leads to a reduction in emissions level in the region. This suggests an urgent need for the implementation of sound macroe5 7 SDG 7| SDG 8| SDG 13 Energy Policy 83 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Urbanization-globalization-CO2 emissions nexus revisited: empirical evidence from South Africa United Kingdom| South Africa| Turkey| Australia| CanadaManchester Metropolitan University| Central Queensland University| Trent University| University of Toronto| University of Stellenbosch| University of Southern QueenslandSalahuddin, M.| Gow, J.| Ali, M.I.| Hossain, M.R.| Al-Azami, K.S.| Akbar, D.| Gedikli, A.2019 10.1016/j.heliyon.2019.e01974The environmental effects of urbanization and globalization are still subject to debate among scholars. South Africa is the most globalized, most urbanized and the most carbon-intensive economy in Sub Saharan Africa (SSA) region. Taking this into cognizance, this study examines the effects of urbanization and globalization on CO2 emissions for South Africa using time series annual data for the period 1980–2017. Zivot and Andrews single and Bai and Perron multiple structural break unit root tests are employed to assess if all the series are stationary. This procedure follows ARDL cointegration test to check the presence of a long-run association among variables. Having been confirmed about such a cointegrating relation, ARDL short-run and long run coefficients indicate that urbanization induces CO2 emissions while only long-run significant emissions effect of globalization was noted. Toda-Yamamoto non-causality test reports a bi-directional causal link between urbanization and CO2 emissions. No causal link is nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our produ7 6 SDG 13 Heliyon 81 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
A review of nature-based solutions for urban water management in European circular cities: A critical assessment based on case studies and literature Austria| Norway| Spain| Poland| Germany| Iceland| Turkey| Slovenia| Italy| Denmark| France| Bulgaria| Czech RepublicUniversity of Seville| Marche Polytechnic University| Norwegian Institute for Water Research| Wroclaw University of Environmental and Life Sciences| Catalan Institute for Water Research| Bulgarian Academy of Sciences| University of Girona| Aarhus University| University of Padua| VIA University College| University of Ljubljana| University of Gdańsk| Czech University of Life Sciences Prague| CNRS| University of Natural Resources and Life Sciences, Vienna| Université Paris Cité| Istanbul Aydin University| Reykjavík UniversityOral, H.V.| Carvalho, P.| Gajewska, M.| Ursino, N.| Masi, F.| van Hullebusch, E.D.| Kazak, J.K.| Exposito, A.| Cipolletta, G.| Andersen, T.R.| Finger, D.C.| Simperler, L.| Regelsberger, M.| Rous, V.| Radinja, M.| Buttiglieri, G.| Krzeminski, P.| Rizzo, A.| Dehghanian, K.| Nikolova, M.| Zimmermann, M.2020 10.2166/bgs.2020.932Nature-based solutions (NBS) can protect, manage and restore natural or modified ecosystems. They are a multidisciplinary, integrated approach to address societal challenges and some natural hazards effectively and adaptively, simultaneously providing human well-being and biodiversity benefits. NBS applications can be easily noticed in circular cities, establishing an urban system that is regenerative and accessible. This paper aims to offer a review on NBS for urban water management from the literature and some relevant projects running within the COST Action ‘Implementing nature-based solutions for creating a resourceful circular city’. The method used in the study is based on a detailed tracking of specific keywords in the literature using Google Scholar, ResearchGate, Academia.edu, ScienceDirect and Scopus. Based on this review, three main applications were identified: (i) flood and drought protection; (ii) the water-food-energy nexus; and (iii) water purification. The paper shows that NBS provide additio21 18 SDG 6| SDG 9| SDG 11| SDG 13 Blue-Green Systems 81 Microbial Fuel Cells,Anaerobic Digestion,BioreactorsConstructed Wetlands,Waste Water,Nitrogen Removal
Indicators for sustainable energy development: A multivariate cointegration and causality analysis from Tunisian road transport sector Tunisia| Saudi Arabia| France University of Sousse| Université de Lille| Najran University| Université du Littoral Côte-d'OpaleBen Abdallah, K.| Belloumi, M.| De Wolf, D. 2013 10.1016/j.rser.2013.03.066This paper studies causal mechanism between indicators for sustainable energy development related to energy consumption from Tunisian road transport sector. The investigation is made using the Johansen cointegration technique and the environmental Kuznets curve (EKC) approach. It examines the nexus between transport value added, road transport-related energy consumption, road infrastructure, fuel price and CO2 emissions from Tunisian transport sector during the period of 1980-2010. Empirical results show that road transport-related energy consumption, transport value added, transport CO 2 emissions and road infrastructure are mutually causal in the long-run. These results do not support the hypothesis of neutrality between energy and income for the Tunisian road transport sector. Also, there is a unidirectional causality running from fuel price to road transport-related energy consumption with no feedback in both the short and long runs. The fuel price and the road infrastructure are significant in the causalnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutritio3 4 SDG 7| SDG 8| SDG 9| SDG 11| SDG 13 Renewable and Sustainable Energy Reviews80 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Energy use, exports, imports and GDP: New evidence from the OECD countries Turkey Bahcesehir University Dedeoǧlu, D.| Kaya, H. 2013 10.1016/j.enpol.2013.02.016This paper aims to investigate the relationship between energy use-GDP, energy use-exports-trade and energy use-imports on aggregate level in the OECD countries. While the energy use-growth nexus is widely examined in the literature, studies on the energy use-trade nexus are very scarce. Thus, this study also serves to fill this gap by presenting a new research on the OECD countries. We employ the panel cointegration technique and use the Granger representation theorem to examine the presence of long-run relationship and the causality between pairs of variables. To investigate the presence of causality, several tests developed by Canning and Pedroni (2008) are used. We find that the pairs of energy use-GDP, energy use-exports and energy use-imports are cointegrated and there is two-way Granger causality between each pairs. We also estimate the long-run elasticities by employing panel dynamic ordinary least squares. The results suggest that the sign of long-run elasticity is positive for all pairs. Particularl2 1 - Energy Policy 80 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Trivariate modelling of the nexus between electricity consumption, urbanization and economic growth in Nigeria: fresh insights from Maki Cointegration and causality testsNorway| Nigeria| Turkey| Russian FederationAhmadu Bello University| Istanbul Gelisim University| University of Lagos| Nord University| Eastern Mediterranean University| South Ural State UniversityAli, H.S.| Nathaniel, S.P.| Uzuner, G.| Bekun, F.V.| Sarkodie, S.A.2020 10.1016/j.heliyon.2020.e03400In this era of intensive electricity utilization for economic development, the role of urbanization remains inconclusive, especially in developing economies. Here, this study examined the electricity consumption and economic growth nexus in a trivariate framework by incorporating urbanization as an additional variable. Using the recent novel Maki cointegration test, Ng-Perron, Zivot-Andrews, and Kwiatkowski unit root tests along with FMOLS, DOLS and the CCR estimation methods, we relied on an annual frequency data from 1971-2014. Results from FMOLS, DOLS and the CCR regression confirms the electricity consumption-driven economic growth. This is desirable as Nigeria is heavily dependent on energy (electricity) consumption. A unidirectional causality from urbanization to electricity consumption and economic growth was found but the long-run empirical findings revealed urbanization impedes growth — a situation that has policy implications. The study highlights that though urbanization is a good predictor of Nige5 6 SDG 8 Heliyon 79 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
An empirical investigation of nuclear energy consumption and carbon dioxide (CO2) emission in India: Bridging IPAT and EKC hypotheses China| Turkey Guangdong University of Foreign Studies| Erciyes University| Firat UniversityDanish| Ozcan, B.| Ulucak, R. 2021 10.1016/j.net.2020.12.008The transition toward clean energy is an issue of great importance with growing debate in climate change mitigation. The complex nature of nuclear energy-CO2 emissions nexus makes it difficult to predict whether or not nuclear acts as a clean energy source. Hence, we examined the relationship between nuclear energy consumption and CO2 emissions in the context of the IPAT and Environmental Kuznets Curve (EKC) framework. Dynamic Auto-regressive Distributive Lag (DARDL), a newly modified econometric tool, is employed for estimation of long- and short-run dynamics by using yearly data spanning from 1971 to 2018. The empirical findings of the study revealed an instantaneous increase in nuclear energy reduces environmental pollution, which highlights that more nuclear energy power in the Indian energy system would be beneficial for climate change mitigation. The results further demonstrate that the overarching effect of population density in the IPAT equation stimulates carbon emissions. Finally, nuclear energy andnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which3 3 SDG 7| SDG 8| SDG 13 Nuclear Engineering and Technology77 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

On the causal nexus of road transport CO2 emissions and macroeconomic variables in Tunisia: Evidence from combined cointegration tests Tunisia| Pakistan| France University of Sousse| CNRS| COMSATS University Islamabad| Université Côte d'AzurShahbaz, M.| Khraief, N.| Jemaa, M.M.B. 2015 10.1016/j.rser.2015.06.014 This paper investigates the causal relationship between road transportation energy consumption, fuel prices, transport sector value added and CO2 emissions in Tunisia for the period of 1980-2012. We apply the newly developed combined cointegration test proposed by Bayer, C, Hanck, C. Combining non-cointegration tests. J Time Ser Anal 2013; 34(1): 83-95 and the ARDL bounds testing approach to cointegration for establishing the existence of long-run relationship in presence of structural breaks. The direction of causality between these variables is determined via vector error correction model (VECM). Our empirical exercise reveals that cointegration is present. Energy consumption adds in CO2 emissions. Fuel prices decline CO2emissions. Road infrastructure boosts CO2 emissions. Transport value-added also increases CO2emissions. The causality analysis indicates the bidirectional casual relationship between energy consumption and CO2 emissions. Road infrastructure causes CO2 emissions and similar is true from oppnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Co3 4 SDG 8| SDG 9| SDG 13 Renewable and Sustainable Energy Reviews77 Buildings,Design,Urban PlanningHydrogen Fuel Cells,Epipremnum Aureum,Road Transport
Energy consumption and economic growth nexus for 17 highly developed OECD countries: Further evidence based on bootstrap-corrected causality testsTurkey Nevsehir Haci Bektas Veli Universitesi| Zonguldak Bülent Ecevit UniversityYildirim, E.| Aslan, A. 2012 10.1016/j.enpol.2012.09.018Unlike previous energy consumption-economic growth studies, this study examines the relationship among energy consumption, economic growth, employment and gross fixed capital formation for 17 highly developed OECD countries by employing both the Toda-Yamamoto procedure which based on asymptotic critical values and the bootstrap-corrected causality test, since non-normality of the error term harms the validity of the Toda-Yamamoto procedure. This study finds that there is very small bias due to the assumption of normality. Furthermore using different information criterions, importance of lag length is tested. Findings indicate that selection of lag length is important for Denmark, Ireland, Norway and Spain. It is concluded that while there exists uni-directional causality running from energy consumption to real GDP for Japan, bi-directional causality is found for Italy, New Zealand, Norway and Spain. On the other hand, uni-directional causality from GDP to energy is found for Australia, Canada and Ireland wher2 2 SDG 8 Energy Policy 74 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
International trade and environmental performance in top ten-emitters countries: The role of eco-innovation and renewable energy consumption United Arab Emirates| China| Turkey| PakistanTsinghua University| University of International Business and Economics| University of Sharjah| Abdullah Gul UniversityAli, S.| Dogan, E.| Chen, F.| Khan, Z. 2021 10.1002/sd.2153The global economy is rising continuously, with a 3–4% aggregate annual growth in output, which poses a severe threat to the environment due to a consistent rise in the use of fossil fuel. Given the disastrous climate change due to the industrialization and increasingly growing demands for energy, countries around the globe are devising strategies to curb the release of greenhouse gases. This study examines the role of environmental innovation, trade, and renewable energy consumption in the nexus between trade and CO2 emissions for top 10 carbon emitter countries. The results suggest that there is evidence of cross-sectional dependency, and models are suffered from slope heterogeneity problem test popularized by Pesaran and Yamagata. The results of Westerlund cointegration method suggest that in there is long equilibrium relationship among CO2 emissions and other variables such as environmental innovation, trade, and renewable energy consumption and income. The results of cross-sectionally augment autoregressnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 mill4 4 SDG 7| SDG 9| SDG 13 Sustainable Development 74 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Determinants of renewable energy consumption in Africa Turkey Middle East Technical University Ergun, S.J.| Owusu, P.A.| Rivas, M.F. 2019 10.1007/s11356-019-04567-7lthough the role that renewable energy consumption plays on economic growth and emissions has been widely studied, there are relatively few papers focusing on the determinants of renewable energy consumption, and only one study focuses on the factors related to the share of renewables in the energy consumption in Africa. This paper contributes to the literature by filling the gap in knowledge by exploring the nexus between the share of renewables in energy consumption and social and economic variables, for a panel consisting of 21 African countries for the period between 1990 and 2013, extending the set of variables and the time span used by a previous study. Estimating a random-effects generalized least squares regression, we find that countries with a higher Human Development Index and a higher gross domestic product per capita have a lower share of renewable energy in the national grid. On the other hand, an increase in foreign direct investment has been found to be related to higher renewable energy integ3 1 SDG 7| SDG 8| SDG 10| SDG 13| SDG 16 Environmental Science and Pollution Research73 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Modeling the nexus between pollutant emission, energy consumption, foreign direct investment, and economic growth: new insights from China Turkey| Italy| Russian FederationIstanbul Gelisim University| Roma Tre University| South Ural State UniversityUdemba, E.N.| Magazzino, C.| Bekun, F.V. 2020 10.1007/s11356-020-08180-xMost nations are predominately preoccupied with the need to increase economic growth amidst pressure for increased energy consumption. However, higher energy consumption from fossil fuel has its environmental implication(s) especially in a high industrial economy like China. In this context, the current study explores the interaction between pollutant emission, foreign direct investment, energy consumption, tourism arrival, and economic growth for quarterly frequency data from 1995Q1 to 2016Q4 for econometrics analysis. Pesaran’s autoregressive distributed lag–bound test traces long-run relationship between all outlined variables over the investigated period. Empirical results show positive relationship between pollutant emissions with all other variables with the exception of economic growth. This further exposes the environmental degradation in China with the curtailing strength from the GDP. The Granger causality analysis detects that CO2 emissions and energy consumption show a two-way causality observed. nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and3 3 SDG 7| SDG 8| SDG 12| SDG 13 Environmental Science and Pollution Research73 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Pharmaceutical an Personal Care Proucts: From Wastewater Treatment into Agro-Foo Systems United Kingdom| Israel| United States| SwitzerlandUniversity of California at Riverside| Hebrew University of Jerusalem| University of York| Swiss Federal Institute of Aquatic Science and Technology| Michigan State University| University of LeedsFu, Q.| Malchi, T.| Carter, L.J.| Li, H.| Gan, J.| Chefetz, B.2019 10.1021/acs.est.9b06206Irrigation with treate wastewater (TWW) an application of biosolis introuce numerous pharmaceutical an personal care proucts (PPCPs) into agro-foo systems. While the use of TWW an biosolis has many societal benefits, introuction of PPCPs in prouction agriculture poses potential foo safety an human health risks. A comprehensive risk assessment an management scheme of PPCPs in agro-foo systems is limite by multiple factors, not least the sheer number of investigate compouns an their iverse structures. Here we follow the fate of PPCPs in the water-soil-prouce continuum by consiering processes an variables that influence PPCP transfer an accumulation. By analyzing the steps in the soil-plant-human iet nexus, we propose a tiere framework as a path forwar to prioritize PPCPs that coul have a high potential for plant accumulation an thus pose greatest risk. This article examines research progress to ate an current research challenges, highlighting the potential value of leveraging existing knowlege from ecaes of res6 6 SDG 3| SDG 6 Environmental Science and Technology72 Ozonization,Degradation,Wastewater TreatmentPPCP,Micropollutant,Drugs
Energy consumption and economic growth nexus: Evidence from developed countries in Europe Turkey Omer Halisdemir Universitesi Ucan, O.| Aricioglu, E.| Yucel, F. 2014 - This paper analyzes the relationship between renewable and non-renewable energy consumption and economic growth for a panel of fifteen European Union countries over the period 1990-2011 within a multivariate framework. The heterogeneous panel cointegration tests present a long-run equilibrium relationship between real GDP, renewable and non-renewable energy consumption, greenhouse gas emissions and research and development. The Granger-causality results demonstrate unidirectional causality between non-renewable energy consumption and economic growth.3 1 SDG 7| SDG 8| SDG 13 International Journal of Energy Economics and Policy68 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Does sustainable growth, energy consumption and environment challenges matter for Belt and Road Initiative feat? A novel empirical investigation China| Turkey| Pakistan| Russian FederationZhengzhou University| Istanbul Gelisim University| Southeast University, Nanjing| Imperial College London| Lanzhou University| Nanjing University of Information Science & Technology| South Ural State UniversityRauf, A.| Liu, X.| Amin, W.| Rehman, O.U.| Li, J.| Ahmad, F.| Victor Bekun, F.2020 10.1016/j.jclepro.2020.121344The concept of modernization and globalization urges a tendency of bilateral cooperation and strategical relationships among the nations. Recently, China has taken the Belt and Road Initiative (BRI) in 2013 to articulate the slogan of "Going global strategy.” The primary objective of the current study is to explore the nexus between energy consumption, economic growth, population growth, financial development and carbon emission (CO2) for the panel of 65 BRI countries over the period of 1981–2016. Empirical results show that energy consumption, high-tech industry, and economic growth deteriorate environmental quality but financial development and renewable energy consumption have a favorable effect for the environment. The energy consumption is positively and significantly affecting the environmental quality for all regions except the South Asian region. The overall outcomes postulate a weak association of economic indicators with carbon emissions in the long run except for Europe, MENA, and Southeast Asian rnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has7 7 SDG 6| SDG 7| SDG 8| SDG 9| SDG 13 Journal of Cleaner Production 66 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

The nexus between tourism, economic growth, renewable energy consumption, and carbon dioxide emissions: contemporary evidence from OECD countriesUnited States| Turkey University of South Carolina| Anadolu University| Texas A&M University| Erciyes University| Kırşehir Ahi Evran University| Florida State UniversityDogru, T.| Bulut, U.| Kocak, E.| Isik, C.| Suess, C.| Sirakaya-Turk, E.2020 10.1007/s11356-020-10110-wThe relationship between tourism development, economic growth, renewable energy consumption, and carbon dioxide emissions has been examined in a variety of contexts; however, the extant studies report contradictory findings mainly due to utilizing arbitrary empirical techniques. We present a comprehensive literature review and the effects of tourism development, economic growth, and renewable energy consumption on the carbon dioxide (CO2) emission. Specifically, the effects of gross domestic product, renewable energy consumption, and tourism receipts on carbon dioxide emissions in OECD countries are examined utilizing the bootstrap panel cointegration technique and the augmented mean group estimator. The results showed that tourism development has negative and significant effects on CO2 emission in Canada, Czechia, and Turkey, while tourism development has positive and significant effects on CO2 emission in Italy, Luxembourg, and the Slovak Republic. Also, Belgium, France, New Zealand, and the Slovak Republicnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have 6 6 SDG 7| SDG 8| SDG 12| SDG 13 Environmental Science and Pollution Research65 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Energy consumption and Sustainable Economic Welfare in G7 countries; A comparison with the conventional nexus Turkey| Greece Akdeniz University| Hellenic Open University Menegaki, A.N.| Tugcu, C.T. 2017 10.1016/j.rser.2016.11.133This is an empirical study on the causal relationship between sustainable economic welfare growth and energy consumption for Canada, France, Germany, Italy, Japan, UK and the USA using a multivariate panel framework with variables such as employment, capital, energy consumption and R&D. The short and long run relationships are compared with those produced from the commonly known so far, energy-GDP (Gross Domestic Product) growth relationship. Results mainly show that in the long-run, G7 economies can reduce energy consumption without compromising sustainable economic welfare. In the short-run though, both GDP and economic welfare are very much dependent on energy consumption for their materialization of growth, sustainable or not. The current paper follows the tendency of New Economics that shift their focus therein and propagate the use of sustainable welfare in place of the criticized GDP. The calculation of the Index for Sustainable Economic Welfare (ISEW) reveals that UK, closely followed by USA, have the2 2 SDG 1| SDG 8 Renewable and Sustainable Energy Reviews65 Electricity,Energy,EconomicsSustainable Development,Weak Sustainability,Adjusted Net Savings
Modeling natural gas consumption, capital formation, globalization, CO2 emissions and economic growth nexus in Malaysia: Fresh evidence from combined cointegration and causality analysisNorway| Nigeria| Turkey| Malaysia| Russian FederationIstanbul Gelisim University| Nord University| Eastern Mediterranean University| Babcock University| South Ural State University| Multimedia UniversityEtokakpan, M.U.| Solarin, S.A.| Yorucu, V.| Bekun, F.V.| Sarkodie, S.A.2020 10.1016/j.esr.2020.100526The discovery of natural gas in the 20th century has increased aggregate energy consumption while spurring economic development. However, very little attention has been given in the energy economics literature, especially in Malaysia. As such, this paper primarily revisited the natural gas — economic growth nexus hypothesis in the case of Malaysia. The study was conducted with data from 1980 to 2014 in a multivariate framework with the inclusion of capital formation, globalization, and CO2 emissions to avoid omitted variable bias. We investigated the stationarity properties with a method that accommodates a single structural break. Subsequently, the novel combined co-integration test in conjunction with several techniques were used to assess the magnitude of the long-run equilibrium relationship. The empirical findings trace the long-run equilibrium relationship among the variables over the sampled period. The Granger causality test analysis confirmed the growth-energy driven hypothesis in Malaysia. The findinly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn t5 6 SDG 8| SDG 13 Energy Strategy Reviews 65 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The causal nexus between economic growth and energy consumption: New evidence from global panel of 53 countries Tunisia| Australia University of Sfax| University of Southern Queensland Saidi, K.| Rahman, M.M.| Amamri, M. 2017 10.1016/j.scs.2017.05.013This study investigates the causal relationship between energy consumption and economic growth on a global panel of 53 countries. Using the panel data for the period of 1990–2014, the direction of causality between these two variables is also explored. The panel co-integration technique is used to reveal the long-term relationship between variables and the Vector error correction model (VECM) is applied to determine the direction of causality in the short and long-terms. The results show that there is a long run positive relationship between economic growth and energy consumption. The causality results reveal that there is a bidirectional Granger causality between economic growth and energy consumption and between economic growth and FDI for the global panel both in the short and long runs. Separately, the same results are also observed for the American countries. For African and Middle East countries; a short and long-run bidirectional causality between energy consumption and economic growth is found. A unid3 2 SDG 8 Sustainable Cities and Society 65 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The role of institutional quality and environment-related technologies in environmental degradation for BRICS United Arab Emirates| China| Turkey| PakistanUniversity of International Business and Economics| University of Sharjah| Abdullah Gul University| University of GujratHussain, M.| Dogan, E. 2021 10.1016/j.jclepro.2021.127059An expanding body of literature has highlighted the environment–growth nexus. However, the literature is scarce on the role of environmental technologies and institutional quality in environmental pollution. The present study aims to contribute to the existing knowledge by utilizing environment-related technologies (ERT), institutional quality (IQ), and energy consumption to investigate ecological footprints (EF) as a proxy for the environment in BRICS economies in a framework based on environmental Kuznets curve (EKC) theory. By using data from 1992 to 2016, long- and short-term relationships are estimated through cross-section augmented autoregressive distributive lag model, augmented mean group estimator, and common correlated effects mean group. The second-generation econometric tools indicate that IQ and ERT negatively affect ecological footprints, thereby implying reductions in environmental degradation. The EKC hypothesis is not validated, implying that an increase in economic activities causes an incr2 4 SDG 8| SDG 12 Journal of Cleaner Production 64 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
The relationship amongst energy consumption (renewable and non-renewable), and GDP in Algeria Tunisia University of Carthage Amri, F. 2017 10.1016/j.rser.2017.03.029This study aims to explore economic growth-energy consumption nexus in Algeria between 1980 and 2012. With cointegration tests, we demonstrate the existence of long-run link between real gross domestic product, real capital and the two categories of energy consumption i.e renewable energy per capita and non-renewable energy. The long-run and the short-run autoregressive distributed lag (ARDL) estimates indicate that only the non-renewable energy sort and capital can contribute to enhancing economic growth whereas renewable energy does not show any significant effect. The outcome of causality tests proves a feedback link among non-renewable energy consumption and gross domestic product, among capital and gross domestic product, and among non-renewable energy and capital, in both short-run and long-run terms. Moreover, the results reveal a unidirectional link going from renewable energy to economic growth, capital, and non-renewable energy respectively, in the long run. Furthermore, the results illustrate the p1 1 SDG 7| SDG 8| SDG 13 Renewable and Sustainable Energy Reviews64 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth



Role of trade openness, export diversification, and renewable electricity output in realizing carbon neutrality dream of China China| Turkey Huzhou University| Zhejiang University| Shenzhen University| European University of Lefke| Nanjing University of Science and TechnologyLi, M.| Ahmad, M.| Fareed, Z.| Hassan, T.| Kirikkaleli, D.2021 10.1016/j.jenvman.2021.113419Since climate change mitigation is the central debate of modern literature, the realization of carbon neutrality in response to diversified macroeconomic variables is the most crucial concern of international economies. However, the critical role of trade and renewable electricity output in export diversification-environmental nexus is missing. Therefore, this study investigates the combined influence of trade openness, exports diversification, and renewable electricity output on carbon dioxide emissions (CO2) in China from 1989 through 2019. Applying novel time series econometric techniques robust to structural breaks, following new outcomes are obtained. Firstly, long-run equilibrium cointegration existed among the under-analysis variables. Secondly, export diversification and renewable electricity output are predicted to decelerate CO2, supporting carbon neutrality in the long run. Thirdly, trade openness and gross domestic product accelerated the CO2, delaying carbon neutrality accomplishment. Most importnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed 5 5 SDG 8| SDG 10| SDG 13 Journal of Environmental Management63 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Investigating the nexus between hydroelectricity energy, renewable energy, nonrenewable energy consumption on output: evidence from E7 countries Turkey| Russian Federation Cyprus International University| Istanbul Gelisim University| South Ural State UniversityGyamfi, B.A.| Bein, M.A.| Bekun, F.V. 2020 10.1007/s11356-020-08909-8The transition of most economies especially heavily industrialized nations like China, Turkey, Russia, India, Indonesia, Brazil, and Mexico fondly known as E7 are fast emerging economies with its impact on economic growth and ecosystem. On the above highlight, the present study explores the dynamic interaction between hydroelectricity energy, renewable energy consumption, nonrenewable energy consumption on economic growth over annual time frequency data from 1990 to 2018. To this end, Kao co-integration technique is adopted in conjunction with panel ordinary least squares, dynamic ordinary least squares, and fully modified ordinary least square estimators over the identified blocs while the heterogeneous causality test of Dumitrescu and Hurlin is employed to detect the direction of causality among the variables. Empirical result shows long-run analysis reveals long-run equilibrium relationship between the examined variables. Furthermore, a one-way causality relationship is observed between economic growth and3 3 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research61 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The financial development–energy consumption nexus revisited United States| Turkey Nevsehir Haci Bektas Veli Universitesi| Benedictine University Topcu, M.| Payne, J.E. 2017 10.1080/15567249.2017.1300959This study investigates the impact of financial development on energy consumption for a panel of 32 high-income countries over the period 1990–2014. Unlike previous studies, this analysis incorporates the bond market alongside the banking sector and the stock market in defining financial development. This study utilizes principal component analysis to construct indices for each of the three financial sectors (banking sector, stock market, and bond market) as well as an overall financial development index. Moreover, unlike previous studies, this study also implements heterogeneity panel estimation techniques. The results of this study reveal the absence of a statistical relationship between the overall financial development index and energy consumption. However, it is observed that an increase in the stock market index yields a slight decline in energy consumption. Policy implications pertaining to the empirical results are also discussed.2 2 - Energy Sources, Part B: Economics, Planning and Policy57 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Board attributes, CSR engagement, and corporate performance: What is the nexus in the energy sector? China| Turkey| Pakistan| France| KuwaitAmerican University of the Middle East| Beijing Institute of Technology| Samsun UniversityShahbaz, M.| Karaman, A.S.| Kilic, M.| Uyar, A.2020 10.1016/j.enpol.2020.111582This study provides empirical evidence on the association between board attributes and corporate social responsibility (CSR) engagement—as well as between CSR engagement and corporate performance—in the global energy sector. The data for the period of 2011–2018 was obtained from Thomson Reuters. The results indicate that board diligence and CSR committees are robust drivers of CSR performance, as proxied by the composite environmental, social, and governance (ESG) score along with its three individual indicators. While board independence is more influential in boosting the aggregate ESG score and the governance indicator, the board's gender diversity is more influential in environmental and governance indicators. However, higher CSR performance does not guarantee higher financial performance—as proxied by both market and accounting performance. We provide theoretical and practical implications, to guide regulators and energy firms in ensuring the sustainable development of the sector.4 3 SDG 8| SDG 12 Energy Policy 55 Corporate Social Responsibility,Corporate Governance,FirmsCause-Related Marketing,Corporate Social Responsibility,Corporate Philanthropy
The impact of tourism on CO2 emission in Turkey Turkey Karadeniz Technical University Eyuboglu, K.| Uzar, U. 2020 10.1080/13683500.2019.1636006This study analyzes the linkages among CO2 emissions, tourist arrivals, energy consumption, and economic growth for the period 1960–2014 in Turkey. The study employed three cointegration tests (Bayer & Hanck, Fourier ADL and ARDL) to analyze the long-term nexus among the variables. Results indicate that tourism, growth, and energy consumption effect CO2 positively both in the long and the short-term. VECM causality results indicate that tourism, economic growth, and energy consumption are the causes of CO2 emissions. Also, CO2 emissions, economic growth, and energy consumption are the causes of tourism in the long-term. This finding indicates that the tourists pay attention to the environmental quality of the country that they travel. 2 1 SDG 8| SDG 12| SDG 13 Current Issues in Tourism 55 Tourism,Tourists,DestinationSnow Making,Skiing,Skis
Banking development and energy consumption: Evidence from a panel of Middle Eastern countries Turkey| Australia Nevsehir Haci Bektas Veli Universitesi| Curtin University Aslan, A.| Apergis, N.| Topcu, M. 2014 10.1016/j.energy.2014.05.061Since the late 1990s, much scholarly work has been done in the field of energy economics on the nexus between economic growth and energy consumption. Over the last decade, however, the literature has been recompiled through examining the relationship between energy consumption and a set of variables by referring to the implicit role of economic growth. Based upon finance-energy nexus, this paper attempts to investigate the linkage between the banking development and energy consumption for a panel of seven Middle Eastern countries using panel cointegration and causality techniques over the period 1980-2011. Panel cointegration results show a long-run relationship between energy consumption, income, energy prices and banking sector development indicators. FMOLS (Fully Modified OLS) results reveal that all banking sector indicators affect energy demand positively in the long-run and the impact range falls between 0.169 and 0.396. In terms of causality, there is evidence of a one way short-run relationship from b3 2 SDG 8 Energy 55 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Economic performance of India amidst high CO2 emissions Turkey| Russian Federation Istanbul Gelisim University| European University of Lefke| Eastern Mediterranean University| South Ural State UniversityUdemba, E.N.| Güngör, H.| Bekun, F.V.| Kirikkaleli, D.2021 10.1016/j.spc.2020.10.024In recent times, the Indian economy has enjoyed a positive economic trajectory. However, the economy remains vulnerable to domestic and geographical risk as it relates to environmental degradation. The Indian economy is reputed as one of the leading emitters of carbon dioxide (CO2)emissionsglobally. In the literature, there is no consensus on the contradiction between decoupling economic growth from CO2emission in India and other regions of the globe. By drawing on the Sustainable Development Goals (SDGs) agenda and its 2030 targets, this study examines the relationship between responsible energy consumption (SDGs 7, 12), climate issues (SDGs 13), and economic growth (SDGs 8) for the case of India. Thus, the present study seeks to investigate the implications of CO2 emissions on Indian economic growth (GDP) with a focus on the energy intensity in the country's economy. To explore the nexus between economic growth and environmental degradation in a carbon income function, openness to trade and energy use were nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech powered biofertilizer has 10x more nutrients than other organic fertilizers and thanks to its pro4 4 SDG 8| SDG 13 Sustainable Production and Consumption55 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

Sustainability of energy-induced growth nexus in brazil: Do carbon emissions and urbanization matter? Taiwan| Hong Kong| Turkey Cyprus International University| China Medical University Taichung| Hang Seng University of Hong Kong| Near East University| Asia University TaiwanAdebayo, T.S.| Awosusi, A.A.| Odugbesan, J.A.| Akinsola, G.D.| Wong, W.-K.| Rjoub, H.2021 10.3390/su13084371This study assesses the relationship between economic performance and environmental sustainability by taking into account the role of energy consumption, urbanization, and trade openness in Brazil by using data spanning from 1965 to 2019. The study is distinct from previously documented studies in literature in terms of scope for Brazil, where few entries have been recorded. The major objectives are to address the questions: (a) Is there a long-run connection between the variables under consideration? (b) Can CO2 emissions, trade openness, and energy consumption predict economic performance of Brazil? (c) What is the connection between economic growth and the independent variables at different frequencies and time-period? Furthermore, the study utilized dynamic ordinary least square (DOLS), FMOLS (Fully Modified Ordinary Least Squares), Maki Coin-tegration, autoregressive distributed lag ARDL bounds tests to capture the long-run association between the variables of interest and use the Wavelet coherence and Gnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢ Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and lives tock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the 6 5 SDG 8| SDG 13 Sustainability (Switzerland) 54 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Advancements in sustainable development of energy, water and environment systems Croatia| Jordan| Turkey| CanadaUniversity of Zagreb| Ontario Tech University| Jordan University of Science and Technology| Scientific and Technological Research Council of TurkeyKılkış, Ş.| Krajačić, G.| Duić, N.| Rosen, M.A.| Al-Nimr, M.A.2018 10.1016/j.enconman.2018.09.015The integration of sectors for more sustainable systems and processes provide a multi-disciplinary research domain to which researchers are contributing with intense motivation in the context of urgency for addressing global climate change. The 26 papers in the current special issue of the 12th Conference on Sustainable Development of Energy, Water and Environment Systems represent a pursuit of excellence for leading related advancements. This editorial contains a review of these advances with a focus on the themes of effective valorisation of bioenergy resources, energy-water nexus in wastewater treatment processes, optimized local energy supply for efficient and clean systems, solar energy technologies for the energy transition, and technologies for efficient combustion and electric transport. Other themes are alternative and cross-cutting technologies for the energy system in addition to analyses of thermal energy recovery and heat transfer. Significant contributions under these themes relate to biomass re5 4 SDG 6| SDG 7| SDG 8| SDG 13 Energy Conversion and Management54 Electric Power Transmission Networks,Wind Power,Electric Power DistributionWind Power,Electricity Storage,Arbitrage
Dynamic nexus between technological innovation and buildings Sector's carbon emission in BRICS countries Turkey Istanbul Medeniyet University Erdogan, S. 2021 10.1016/j.jenvman.2021.112780The greatest contribution to global CO2 emissions comes from the BRICS countries (Brazil, Russia, India, China, and South Africa). The building sector in these countries is one of the sectors that increases CO2 emissions significantly. Increasing CO2 emissions in the building sector adversely affects sustainable development. Therefore, measures to mitigate environmental damage become substantially important. Improvements in technological innovation can be among the measures considered to mitigate CO2 emissions. In this study, the effects of technological innovation on the carbon emissions caused by the building sector are examined by panel data methods for the BRICS countries in the period 1992–2018. It has been observed that there is a long-term relationship between the series. As the results of Dynamic Common Correlated Effects indicated, increased technological innovation reduces carbon emissions. This result is meaningful to encourage investments related to technological innovation.1 1 SDG 8| SDG 13 Journal of Environmental Management53 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Revisiting the economic growth and electricity consumption nexus in Pakistan Turkey Eastern Mediterranean University Balcilar, M.| Bekun, F.V.| Uzuner, G. 2019 10.1007/s11356-019-04598-0This paper revisits the interaction between electricity consumption, real gross domestic product, and carbon dioxide emissions in Pakistan. To this end, our study relies on annual data from 1971 to 2014 for the econometric analysis while accounting for structural break(s). According to the Maki cointegration test, a cointegration equilibrium relationship exists among electricity consumption, economic growth, and carbon dioxide emissions. The empirical findings from Toda-Yamamoto causality test provided the following insights: (i) unidirectional causality was found running from economic growth to electricity consumption. Thus, this study validates the conservative hypothesis, meaning that in Pakistan, conservative energy strategies cannot harm economic progress. (ii) Causality was also found running from electricity consumption to carbon dioxide emissions. This implies that industrial activities trigger an increase in carbon emissions flaring which in return translates into environmental degradation. This outc3 1 SDG 8| SDG 13 Environmental Science and Pollution Research52 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Causality between energy consumption and GDP in the U.S.: Evidence from wavelet analysis Turkey| Greece Nevsehir Haci Bektas Veli Universitesi| University of Piraeus| Anadolu UniversityAslan, A.| Apergis, N.| Yildirim, S. 2014 10.1007/s11708-013-0290-6This study investigates the dynamic causal relationship between energy consumption and economic growth in the U.S. at different time scales. The main novelty of the study is that this paper complements the existing studies on the nexus between energy consumption and economic growth by employing the wavelet transformation to obtain different time scales in order to investigate causality between energy consumption and economic growth. This method is first developed by Ramsey and Lampart. Their approach consists of first decomposing the series into time scales by wavelet filters and testing causality of each time scale with the pertinent time scale of the other series separately. The data span from 1973q1 to 2012q1 on a quarterly basis. The main empirical insight is that the causal relationship is stronger at finer time scales, whereas the relationship is less and less apparent at longer time horizons. The results indicate that energy consumption causes economic growth, while the reverse is not true at the origi3 3 SDG 8 Frontiers in Energy 52 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
A visualization review analysis of the last two decades for environmental Kuznets curve “EKC” based on co-citation analysis theory and pathfinder network scaling algorithmsTaiwan| China| Turkey| Pakistan China Medical University Taichung| Beijing Institute of Technology| Cag University| Northwest Agriculture and Forestry University| Asia University TaiwanKoondhar, M.A.| Shahbaz, M.| Memon, K.A.| Ozturk, I.| Kong, R.2021 10.1007/s11356-020-12199-5Environmental Kuznets curve (EKC) is a statistical tool to examine the cointegration and causality nexus between economic growth and carbon emissions. The EKC is widely used in energy and environmental economics studies. Although a large number of researchers have analyzed the EKC by applying different statistical models, some review work has been summarized to draw a pictorial view of extending studies in this research field. However, still, the macroscopic overview needs to be considered. Therefore, this study aims to contribute to the literature for finding a new pathway for further research employing, and to facilitate this research, scientometric analysis is carried out by feature in CiteSpace. The dataset was screened and found 2384 records out of 59,225 Web of Science (WoS) references, and the records for the timespan 1999–2019 was used to visualize the knowledge map and outcome of the scientific enterprise. The visualization results reveal the most influencing studies, institutions, authors, countries5 5 SDG 8 Environmental Science and Pollution Research51 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Evaluating green technology strategies for the sustainable development of solar power projects: Evidence from Pakistan India| China| Turkey| Pakistan North China Electric Power University| Dalian University of Technology| Zhejiang University| Anadolu University| Ilma University| Beijing Institute of Technology| Superior University| Amity University, NoidaAli, S.| Yan, Q.| Hussain, M.S.| Irfan, M.| Ahmad, M.| Razzaq, A.| Dagar, V.| Işık, C.2021 10.3390/su132312997Energy is the main element for a modern lifestyle that must be considered in economically reliable and sustainable development dialogues. The financial performance of solar power projects has become the main issue, especially in developing countries such as Pakistan, where it has gained the special attention of government and regulatory authorities. The present study evaluates green technology strategies for the sustainable development of solar power projects in Pakistan. We examine the moderating role of cost and riskiness of the methods between the nexus of capital budgeting techniques and the financial performance of solar power projects. The analysis is performed on data collected from 44 respondents (chief financial officers and chief executive officers) by accompanying an inclusive questionnaire survey. Partial least squares structural equation modeling (PLS-SEM) is used to assess the formulated suppositions. The results reveal that green technology strategies positively impact the sustainable developme8 8 SDG 7| SDG 9| SDG 12 Sustainability (Switzerland) 51 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
On the interplay between energy consumption, economic growth and CO2 emission nexus in the GCC countries: A comparative analysis through wavelet approachesTunisia| Saudi Arabia| France King Saud University Jammazi, R.| Aloui, C. 2015 10.1016/j.rser.2015.07.073We investigate the cross linkages between CO2 emission, economic growth and energy consumption for six GCC countries (Saudi Arabia, Oman, Bahrain, Kuwait, UAE and Qatar) over the period (1980-2013). In doing so, we consider a new approach namely wavelet window cross correlation (WWCC) that combines multi-scaling decomposition, and lead/lag cross correlations. To further assess the robustness of this new method, we rely on the traditional wavelet coherence framework. The results pointed out the existence of bilateral causal effects between EC and EG while only a unidirectional relationship was found from EC to CO2 emissions. The intensity of the co-movements reaches its zenith at coarser scales (in the long run). In addition, the decoupling effects are identified in the short run becoming less pronounced in the long run. Overall, the findings support the hypothesis of the so-called neighborhood-effect since we found striking similarities across countries in the pattern of relationships between the variables. Tnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we 2 1 SDG 8| SDG 13 Renewable and Sustainable Energy Reviews50 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
A main driver or an intermediate variable? Climate change, water and security in the Middle East Israel| Canada Hebrew University of Jerusalem| University of Toronto Feitelson, E.| Tubi, A. 2017 10.1016/j.gloenvcha.2017.03.001The nexus between climate change and violent conflict is at the center of intensifying political and academic debate. Yet research on the extent and strength of this relationship remains inconclusive and much of the literature is largely empirical, lacking a sufficient theoretical underpinning. This study advances a conceptual framework linking climate change induced droughts and conflict, in potentially iterative relations. The framework is applied to two case studies displaying different responses to an extreme drought tentatively linked with climate change. To this end, we analyze the effect of the 2007–10 drought that afflicted the Middle East on the Euphrates and the lower Jordan River basins. While in the Euphrates basin the 2007–10 drought was followed by the outbreak of large-scale violent conflict in Syria which spilled over to Iraq, conflicts did not occur in the more water stressed Jordan River basin despite the tensions between the riparian countries. Using multiple sources the main factors that a2 2 SDG 8| SDG 13 Global Environmental Change 49 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
The relationship amongst energy consumption, foreign direct investment and output in developed and developing Countries Tunisia University of Carthage Amri, F. 2016 10.1016/j.rser.2016.06.065The current study inspects the nexus amongst energy consumption, FDI inflows and output in 75 countries meantime the period 1990–2010. We further examine this relationship with regard to developed as well as developing countries assembled from diverse geographic regions from the world. The present results display that there is proof of bidirectional linkage concerning FDI and output per capita, concerning renewable energy consumption and gross domestic product per capita and concerning non-renewable energy and gross domestic product per capita in the three groups of countries (developed, all, and developing). In addition, the judgments detect a bidirectional linkage concerning renewable energy consumption and FDI in developed countries. An increase of 1% rate in renewable energy participates to improving FDI by 0.185 % and at the same time an increase of FDI contributes to enhancing renewable energy by 0.292%. Nevertheless, in the case of all and developing countries, the results discover unidirectional link 1 1 SDG 7| SDG 8| SDG 13 Renewable and Sustainable Energy Reviews49 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Renewable and non-renewable energy-growth nexus: A panel data application for the selected Sub-Saharan African countries Turkey Istanbul Medeniyet University Vural, G. 2020 10.1016/j.resourpol.2019.101568In order to protect the environment the role of renewable energy is gratefully appreciated. This study investigates the effects of renewable energy and non-renewable energy on output for the selected six Sub-Saharan African countries during 1990–2015 period by employing a simple production function of capital, labor, renewable and non-renewable energy inputs. The impact of the variables on output are quantified by using panel estimation techniques. The Pedroni Panel cointegration test indicates long run relationship between the variables. The results show that the long-run estimated coefficients of the analyzed variables are positive and statistically significant. According to the findings the elasticity estimates of renewable energy and non-renewable energy are very close. The policy implications of the results are discussed as well1 1 SDG 7| SDG 8| SDG 13 Resources Policy 49 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Triangular nexus between foreign direct investment, international tourism, and energy consumption in the Chinese economy: accounting for environmental qualityTurkey Eastern Mediterranean University Udemba, E.N. 2019 10.1007/s11356-019-05542-yRecently, China is named among the most carbon dioxide (CO2)-emitting countries in the world after the United State of America (USA). A major part of Chinese carbon dioxide emissions is as a result of offshore industrial activities which come into the economy as foreign direct investment (FDI). Following this, the present study seeks to investigate the nexus between CO2 emissions, FDI, energy use, and tourism arrivals, and possibly to advise on who will bear the responsibility of offshore CO2 emissions. Utilizing ARDL-bound testing and Granger causality approaches for both short- and long-run effects the author found that economic growth (GDP) has a positive relationship with both tourism arrivals, energy use, FDI, and CO2.This contributes to heavy CO2emissions which the author classified as the outsourced/offshore CO2emissions in China’s FDI. Tourism arrivals have a bi-directional (feedback) causal relationship with energy use and a uni-directional causal relationship with CO2(transmitting from tourism to COnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are 1 1 SDG 7| SDG 8| SDG 12| SDG 13 Environmental Science and Pollution Research48 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Exploring the nexus between non-renewable and renewable energy consumptions and economic development: Evidence from panel estimations India| Turkey| France| Russian FederationGuru Gobind Singh Indraprastha University| South Ural State University| University of Petroleum and Energy StudiesSharma, G.D.| Tiwari, A.K.| Erkut, B.| Mundi, H.S.2021 10.1016/j.rser.2021.111152The literature on energy-growth nexus has consistently stated that economic development, which leads to environmental degradation in its early stages, is the only way to ensure environmental sustainability. The paper examines the interrelationships between the performance on sustainability indicators and economic growth in European Union. The data for sustainability indicators such as human development index, financial development index, urban population, renewable energy consumption, non-renewable energy consumption, ecological footprints, carbon emissions, and economic growth indicator that is gross domestic product are analyzed for 27 EU countries. The study employs Arellano-Bond dynamic panel data estimation, system dynamic panel data estimation, and Augmented Mean Group model. The results show a two-way positive relationship between economic growth and non-renewable energy and a two-way negative relationship between economic growth and renewable energy. Besides, ecological footprint, non-renewable energy4 3 SDG 7| SDG 8| SDG 11| SDG 12| SDG 13 Renewable and Sustainable Energy Reviews48 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The nexus between oil price and Russia's real exchange rate: Better paths via unconditional vs conditional analysis India| Tunisia| France ICFAI Business School, Hyderabad| Université de Pau et des Pays de l'Adour| ICFAI Foundation of Higher Education| University of ManoubaBouoiyour, J.| Selmi, R.| Tiwari, A.K.| Shahbaz, M.2015 10.1016/j.eneco.2015.06.001Instead of analyzing the causality between two time series (unconditional analysis), as it is usually done, the present study deals with the nexus between oil price and Russia's real exchange rate conditioning upon potential control variables at well-specified horizons and on a frequency by frequency basis. This research accounts also for the possible transient linkages and signal discontinuities. A major finding of this paper is deeply suggestive of a sharp causality running from oil price to real exchange rate in lower frequencies. This implies that Russia should better tackle with turbulence triggered by oil price and continue to reduce its energy dependency via drastic and proactive measures. The economic and fiscal initiatives of Putin administration may help to cope with sudden shocks, to lessen the great oil dependence and to build confidence needed for economic recovery. While our research does not say much about the routes through which oil price may affect differently real exchange rate, it clearly 4 4 SDG 8 Energy Economics 47 Models,Risks,Finance Oil Price Shocks,Oil Markets,Petroleum
Toward a sustainable environment: Nexus between CO2 emissions, resource rent, renewable and nonrenewable energy in 16-EU countries Turkey| Australia Macquarie University| Eastern Mediterranean University Bekun, F.V.| Alola, A.A.| Sarkodie, S.A. 2019 10.1016/j.scitotenv.2018.12.104The study investigates the long-run and causal interaction between, renewable energy consumption, nonrenewable energy consumption, and economic growth in a carbon function. The current study incorporates natural resources rent to the model as an additional variable. Empirical evidence is based on a balanced panel data between annual periods of 1996–2014 for selected EU-16 countries. The Kao test reveals a cointegration between carbon dioxide emissions, economic growth, natural resources rent, renewable, and nonrenewable energy consumption. The Panel Pooled Mean Group-Autoregressive Auto regressive distributive lag model (PMG-ARDL) suggests a positive significant relationship between the countries’ natural resource rent and CO2emissions in the long-run. Implying that the overdependence on natural resource rent affects environmental sustainability of the panel countries if conservation and management options are ignored. Our study affirms that nonrenewable energy consumption and economic growth increase carbon nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 3 2 SDG 7| SDG 8| SDG 13 Science of the Total Environment635 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

Environmental implication of offshore economic activities in Indonesia: a dual analyses of cointegration and causality Turkey| Russian Federation Istanbul Gelisim University| Eastern Mediterranean University| South Ural State UniversityUdemba, E.N.| Güngör, H.| Bekun, F.V. 2019 10.1007/s11356-019-06352-yGlobal warming issues have become a pertinent theme for many economies and policy initiatives. The Indonesian economy is no exception as government officials and stakeholder are working seriously to decouple carbon emission from economic growth. It is on this premise that the present study attempts to investigate the nexus between the environmental implication of offshore economic activities, economic growth, energy use, and environment (CO2) with the integration of foreign direct investment (FDI) and trade openness over recent time series data from 1980 to 2017. A series of analysis were conducted with Pesaran’s autoregressive distributed lag (ARDL) methodology and the Granger causality test as estimation techniques over the outlined variables. Empirical findings from ARDL long-run (elasticity) shows that economic growth is significantly positively associated with carbon emissions at the initial stage but a negative association is established at lags 1 and 2. A significant positive relationship is witnessed nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 indus e carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech powered biofertilizer has 10x 3 3 SDG 8| SDG 13 Environmental Science and Pollution Research45 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Research frontiers in sustainable development of energy, water and environment systems in a time of climate crisis Qatar| China| Croatia| Jordan| Turkey| Italy| CanadaUniversity of Zagreb| Qatar University| Ontario Tech University| Jordan University of Science and Technology| Xi'an Jiaotong University| University of Modena and Reggio Emilia| Scientific and Technological Research Council of TurkeyKılkış, Ş.| Krajačić, G.| Duić, N.| Montorsi, L.| Wang, Q.| Rosen, M.A.| Ahmad Al-Nimr, M.2019 10.1016/j.enconman.2019.111938Sustainable energy conversion and management processes increasingly require an integrated approach, especially in the context of addressing the climate crisis. This editorial puts forth related research frontiers based on 28 research articles of the special issue that is dedicated to the 13th Conference on Sustainable Development of Energy, Water and Environment Systems and regional series based on the 1st Latin American and 3rd South East European Conferences. Seven research frontiers are reviewed, the first three of which are (i) sustainable technologies for local energy systems, (ii) energy storage and advances in flexibility and (iii) solar energy penetration across multiple sectors. These research frontiers contain contributions based on renewable energy for wastewater treatment in islands, energy savings across urban built infrastructure, advanced district heating and cooling networks, power-to-gas and hydrogen production technologies, demand response in industrial systems, hybrid thermal energy storage7 7 SDG 6| SDG 7| SDG 8| SDG 9| SDG 11| SDG 13Energy Conversion and Management45 Electric Power Transmission Networks,Wind Power,Electric Power DistributionWind Power,Electricity Storage,Arbitrage
Production-based and consumption-based approaches for the energy-growth-environment nexus: Evidence from Asian countries India| Turkey Yasar University| Abdullah Gul University Pandey, S.| Dogan, E.| Taskin, D. 2020 10.1016/j.spc.2020.06.006The number of studies that highlight demand-side and supply-side of environmental degradation are quite limited in the literature. The aim of this study is to analyze the energy-growth-environment nexus in cooperation with globalization, urbanization, life expectancy and biocapacity as control variables by using both consumption-based and production-based approaches in an Environmental Kuznets Curve (EKC) framework for Asian countries over the years of 1971–2014. The empirical results show that globalization improves environmental quality while urbanization, life expectancy, biocapacity and energy consumption increase environmental degradation. While the EKC hypothesis is validated for supply-side analysis, it is not validated for demand-side analysis for the panel of Asian countries. The governments should take initiatives to invest in research and development for the usage, promotion, development and adoption of clean energies. The policymakers should emphasize on the development of urban planning strategie3 2 SDG 7| SDG 8| SDG 11 Sustainable Production and Consumption45 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Electricity consumption and economic growth in Turkey: Cointegration, linear and nonlinear granger causality Turkey Necmettin Erbakan University| Cumhuriyet University| Pamukkale UniversityNazlioglu, S.| Kayhan, S.| Adiguzel, U. 2014 10.1080/15567249.2010.495970The purpose of this study is to examine causal relationships between the electricity consumption and economic growth in Turkey for the period 1967-2007. To accomplish this purpose, we utilize three analytical tools in time series econometrics: The bounds testing cointegration approach, the linear Granger causality test and the nonlinear Granger causality test. We depart from the existing literature on the energy consumption and economic growth nexus in Turkey by testing nonlinearity in the series and carrying out the nonlinear Granger causality test. The cointegration analysis shows that the electricity consumption and economic growth are cointegrated in the long-run. The linear Granger causality test based on the error correction model shows the bi-directional Granger causality in both the short- and the long-run between the electricity consumption and economic growth in Turkey. After filtering out the linear properties of the series with cointegration analysis, we carry out the Brock, Dechert, and Scheinkma3 3 SDG 8 Energy Sources, Part B: Economics, Planning and Policy45 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Water–energy–food nexus in a transboundary context: the Euphrates–Tigris river basin as a case study Turkey MEF University| Kirklareli University Kibaroglu, A.| Gürsoy, S.I. 2015 10.1080/02508060.2015.1078577The interlinkage between water, energy and food security and its transboundary relevance is becoming increasingly important. The paper analyses the evolution of transboundary water resources management in the Euphrates–Tigris basin with specific reference to interlinkages between water, food and energy policies at national and transboundary levels, and it explores how the policy shifts at the highest decision-making level have served to produce synergies for cooperation among the riparians or vice versa2 2 SDG 2| SDG 6 Water International 44 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
The causal nexus between carbon dioxide emissions and agricultural ecosystem—an econometric approach Turkey Middle East Technical University Asumadu-Sarkodie, S.| Owusu, P.A. 2017 10.1007/s11356-016-7908-2Achieving a long-term food security and preventing hunger include a better nutrition through sustainable systems of production, distribution, and consumption. Nonetheless, the quest for an alternative to increasing global food supply to meet the growing demand has led to the use of poor agricultural practices that promote climate change. Given the contribution of the agricultural ecosystem towards greenhouse gas (GHG) emissions, this study investigated the causal nexus between carbon dioxide emissions and agricultural ecosystem by employing a data spanning from 1961 to 2012. Evidence from long-run elasticity shows that a 1 % increase in the area of rice paddy harvested will increase carbon dioxide emissions by 1.49 %, a 1 % increase in biomass-burned crop residues will increase carbon dioxide emissions by 1.00 %, a 1 % increase in cereal production will increase carbon dioxide emissions by 1.38 %, and a 1 % increase in agricultural machinery will decrease carbon dioxide emissions by 0.09 % in the long run. Th2 1 SDG 2| SDG 13 Environmental Science and Pollution Research44 Russia,Russian,Ukraine Eurasian Economic Union,Central Asia,Russia
Energy consumption and economic growth in China: A reconciliation Turkey TOBB University of Economics and Technology Talha Yalta, A.| Cakar, H. 2012 10.1016/j.enpol.2011.11.029In conventional causality testing based on asymptotic distribution theory, there is a high risk of wrongly rejecting the true null of no causality especially when the sample size is as small as typically seen in the literature. In this study, we offer a formal diagnosis of the existing contradictory results on the causal relationship between energy consumption and real GDP. We also employ a time series oriented advanced data generation process to perform simulation based inference for the People's Republic of China. Our study covers the 1971-2007 period and considers five different aggregated and disaggregated energy consumption measures as well as three different lag orders in both a bivariate as well as a multivariate frameworks. Our maximum entropy bootstrap based analysis, which avoids pretest biases and is also robust to Type I errors, supports the neutrality hypothesis in 53 out of the total of 60 model estimations. The strong results show that coarse aggregate data has a limited potential to observe th2 1 SDG 8 Energy Policy 44 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Quantifying and evaluating the impacts of cooperation in transboundary river basins on the Water-Energy-Food nexus: The Blue Nile Basin United Kingdom| Jordan| United States| Germany| SudanUniversity of Colorado Boulder| University of Oxford| University of Jordan| Köln University of Applied Sciences| University of KhartoumBasheer, M.| Wheeler, K.G.| Ribbe, L.| Majdalawi, M.| Abdo, G.| Zagona, E.A.2018 10.1016/j.scitotenv.2018.02.249Efficient utilization of the limited Water, Energy, and Food (WEF) resources in stressed transboundary river basins requires understanding their interlinkages in different transboundary cooperation conditions. The Blue Nile Basin, a transboundary river basin between Ethiopia and Sudan, is used to illustrate the impacts of cooperation between riparian countries on the Water-Energy-Food nexus (WEF nexus). These impacts are quantified and evaluated using a daily model that simulates hydrological processes, irrigation water requirements, and water allocation to hydro-energy generation and irrigation water supply. Satellite-based rainfall data are evaluated and applied as a boundary condition to model the hydrological processes. The model is used to determine changes in the long-term economic gain (i.e. after infrastructure development plans are implemented and in steady operation) for each of Sudan and Ethiopia independently, and for the Blue Nile Basin from WEF in 120 scenarios. Those scenarios result from combi6 5 SDG 6 Science of the Total Environment44 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
Revisiting the relationship between carbon emission, renewable energy consumption, forestry, and agricultural financial development for China Taiwan| China| Turkey| Pakistan Sichuan Agricultural University| China Medical University Taichung| Beijing Institute of Technology| Cag University| Nanjing Normal University| Northwest Agriculture and Forestry University| Asia University TaiwanKoondhar, M.A.| Shahbaz, M.| Ozturk, I.| Randhawa, A.A.| Kong, R.2021 10.1007/s11356-021-13606-1Globally, the use of modern technologies is increasing along with carbon emission due to the consumption of fossil fuels to operate modern technologies. Therefore, in this study, we aimed to investigate the relationship between carbon emission, renewable energy consumption, forestry, and agricultural value added per capita from 1998 to 2018. The auto-regressive distribution lag model was estimated for long-run and short-run correlation analysis. The results of this study revealed that carbon emission decreases owed increases in forest areas in the long and well as short-run nexus. Furthermore, in the short run, carbon emission decreases due to an increase in renewable energy consumption. In addition, the carbon emission was run in an upward direction parallel to agricultural financial development. Furthermore, this study confirmed that the unidirectional causality between variables by estimating the non-Granger causality test. Therefore, this study suggests that to combat carbon emissions with carbon emission5 7 SDG 7| SDG 13| SDG 15 Environmental Science and Pollution Research44 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Integrated analysis of energy-economic development-environmental sustainability nexus: Case study of MENA countries United Arab Emirates| Turkey| Russian FederationIstanbul Gelisim University| Higher Colleges of Technology| South Ural State UniversityIbrahim, M.D.| Alola, A.A. 2020 10.1016/j.scitotenv.2020.139768The new industrialization necessitates the integration of energy efficiency, economic development, and environmental sustainability. However, quantifying the efficiency of renewable energy towards economic development is an ongoing debate. On this basis, this study presents a multi net-put efficiency and conventional efficiency approach to analyze non-renewable energy and renewable energy efficiency towards economic development and environmental sustainability nexus. Data Envelopment Analysis (DEA) is utilized to estimate multi net-put conventional and renewable energy efficiency. Likewise, the Autoregressive Distributed Lag (ARDL) Pooled Mean Group (PMG) approach is applied to examine the impact of non-renewable efficiency on economic growth, total natural resource rent and environmental quality. Results show that the efficiency nexus of conventional energy is significant and higher (98%) than renewable energy (69.5%) for the evaluated period (2006–2016). Nonetheless, conventional energy efficiency of the pa2 3 SDG 7| SDG 8| SDG 13 Science of the Total Environment43 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
China carbon neutrality target: Revisiting FDI-trade-innovation nexus with carbon emissions China| Turkey Qingdao University| University of Chinese Academy of Sciences| European University of Lefke| Shandong University| Yancheng Teachers UniversityLiu, X.| Wahab, S.| Hussain, M.| Sun, Y.| Kirikkaleli, D.2021 10.1016/j.jenvman.2021.113043Since the Paris Agreement, countries around the globe have been striving to achieve their carbon neutrality targets. However, because China has one of the largest economies in the world, to achieve its targeted carbon neutrality, the roles of foreign direct investment (FDI), technological innovation (TI), and trade are crucial. Therefore, this study aims to introduce the level of trade, renewable energy consumption (REC), and FDI from the years 1995–2017 as new determinants in promoting a sustainable environment in China. The study employs advanced panel methods based on slope homogeneity and a cross-sectional dependence test. The results confirm a cointegration relationship for all models in this study, suggesting that gross domestic product and FDI positively affect carbon emissions. By contrast, foreign trade, REC, and TI are inversely associated with carbon emissions. Moreover, according to Chinese provincial data, the joint term for FDI with REC and TI is negatively associated with carbon emissions. The 5 5 SDG 7| SDG 10| SDG 13 Journal of Environmental Management43 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
A net-zero building application and its role in exergy-aware local energy strategies for sustainability Turkey| Sweden KTH Royal Institute of Technology| Scientific and Technological Research Council of TurkeyKilkiş, Ş. 2012 10.1016/j.enconman.2012.02.029Based on two case studies, this paper explores the nexus of exergy, net-zero targets, and sustainable cities as a means of analyzing the role of exergy-aware strategies at the building and district level. The first case study is a premier building in Ankara that is ready to meet the net-zero exergy target. It is also the first building in Turkey to receive the highest Platinum rating in Leadership in Energy and Environmental Design. A net-zero exergy building (NZEXB) is a building that has an annual sum of net-zero exergy transfer across the building-district boundary. This new target is made possible by lowered annual exergy consumption, (AEXC), and increased on-site production from a bundle of sustainable energy technologies. The modeled results of the building indicate that the reduced AEXC of 60 kW h/m2 yr is met with on-site production of 62 kW h/m2 yr. On-site production includes PV and building integrated PV, a micro-wind turbine, combined heat and power, GSHP, and solar collectors. Diversified thermalnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsa1 2 SDG 7| SDG 11| SDG 12 Energy Conversion and Management43 Buildings,Air Conditioning,VentilationZero Energy Buildings,Air Conditioning,Demand Response
Causality between electricity consumption and economic growth in Turkey: An ARDL bounds testing approach Turkey Nevsehir Haci Bektas Veli Universitesi Aslan, A. 2014 10.1080/15567241003681882Turkey is a candidate for becoming a European Union member and has an important geopolitical position for energy sources; hence, the increasing attention given to electric consumption and economic growth in Turkey has been seen in energy journals. In this study, the nexus between electricity consumption and economic growth for Turkey is examined by using the autoregressive distributed lag bound test. After we concluded that there was a long-run relationship between electricity consumption-gross domestic product (GDP) and vice versa, we also found that electricity consumption has a positive and a statistically significant impact on Turkey's economic growth and vice versa. In order to examine causality between electricity consumption-GDP, the Granger test was employed and while we concluded that while the neutrality hypotheses is valid for the short run in Turkey, there exists bidirectional Granger causality between electricity consumption and GDP which confirms the feedback hypothesis for the long run. 1 1 SDG 8 Energy Sources, Part B: Economics, Planning and Policy43 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Towards bridging the water gap in Texas: A water-energy-food nexus approach Lebanon| United States Texas A&M University| American University of Beirut Daher, B.| Lee, S.-H.| Kaushik, V.| Blake, J.| Askariyeh, M.H.| Shafiezadeh, H.| Zamaripa, S.| Mohtar, R.H.2019 10.1016/j.scitotenv.2018.07.398The 2017 Texas Water Development Board's State Water Plan predicts a 41% gap between water demand and existing supply by 2070. This reflects an overall projection, but the challenge will affect various regions of the state differently. Texas has 16 regional water planning zones characterized by distinct populations, water demands, and existing water supplies. Each is expected to face variations of pressures, such as increased agricultural and energy development (particularly hydraulic fracturing) and urban growth that do not necessarily follow the region's water plan. Great variability in resource distribution and competing resource demands across Texas will result in the emergence of distinct hotspots, each with unique characteristics that require multiple, localized, interventions to bridge the statewide water gap. This study explores three such hotspots: 1) water-food competition in Lubbock and the potential of producing 3 billion gallons of treated municipal waste water and encouraging dryland agriculture8 2 SDG 2| SDG 6| SDG 8| SDG 11 Science of the Total Environment43 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Renewable energy, non-renewable energy, and economic growth: evidence from 26 European countries Turkey Cyprus International University Asiedu, B.A.| Hassan, A.A.| Bein, M.A. 2021 10.1007/s11356-020-11186-0This research work examines the nexus among renewable, non-renewable energy consumption, CO2 emissions, and economic growth in 26 European countries with data obtained from the World Bank database within the time period of 1990 to 2018. Firstly, unit root and panel cointegration approach analyses are conducted to test the stationary. The results indicate that there exists a long-run nexus among non-renewable, renewable energy, carbon-monoxide, and economic growth. Granger causality test was also used to explore the direction among economic growth, carbon emissions, and energy consumption. The results from this test are inconsistent, while it indicated bidirectional causality between economic growth and renewable energy consumption, there was also a unidirectional causality between renewable energy and non-renewable energy consumption as well as renewable energy and CO2 emissions. This result proves an interdependency and substitutability between both renewable and non-renewable sources of energy. 3 1 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research42 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Toward creating an environment of cooperation between water, energy, and food stakeholders in San Antonio Lebanon| United States Texas A&M University| American University of Beirut Daher, B.| Hannibal, B.| Portney, K.E.| Mohtar, R.H.2019 10.1016/j.scitotenv.2018.09.395The San Antonio Region is home to a rapidly growing population with developing energy and agricultural sectors competing for water, land, and financial resources. Despite the tight interconnectedness between water, energy, and food challenges, little is known about the levels of communication and coordination among the various officials responsible for making the decisions that affect the management and planning of the three resource systems. It has been postulated that efficient communication is a prerequisite to developing resource allocation strategies that avoid potential unintended negative consequences that could result from inefficient allocation of natural resources and competing demands. Factors that may impact communication are identified and their potential roles are considered in improving existing levels of communication between San Antonio's water officials and those at other energy, food, and water institutions in the San Antonio Region. A questionnaire designed to gather information on stakeho4 2 SDG 12| SDG 16 Science of the Total Environment42 Disasters,Floods,Risks Resilience,Ecological Resilience,Advocacy Coalition Framework
A new approach to the renewable energy-growth nexus: evidence from the USA Turkey Istanbul Medeniyet University Gozgor, G. 2018 10.1007/s11356-018-1858-9The climate change is one of the leading problems in the today’s world. The rise of the renewable energy meets the sustainable growth objectives since it can decelerate the climate change. For this purpose, this paper investigates the relationship between the renewable energy consumption and the economic growth in the United States (USA). Theoretically, the paper constructs the growth model that captures the effects of the economic complexity indicator as a measure of capabilities and productivity for exporting the “complex” (high value-added) products. Empirically, the paper uses the Autoregressive Distributed Lag (ARDL) estimations and observes that both the economic complexity and the renewable energy consumption lead to a higher rate of economic growth in the USA for the period from 1965 to 2016. The paper also discusses the potential policy implications of the results for achieving the sustainable growth objectives.1 1 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research42 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Rethinking the energy-growth nexus: Proposing an index of sustainable economic welfare for Sub-Saharan Africa Turkey| Greece Akdeniz University| Hellenic Open University Menegaki, A.N.| Tugcu, C.T. 2016 10.1016/j.erss.2016.04.009The current paper calculates an Index of Sustainable Economic Welfare Growth (ISEW) for 42 Sub- Saharan African (SSA) countries for the years 1985-2013. Then it uses the calculated indicator as a proxy for sustainable income in place of GDP to re-estimate the energy-ISEW nexus. Besides energy consumption, additional independent variables are: capital, CO2 emissions, rents, trade and inflation. Perusing panel data cointegration analysis and Granger causality, results are compared with the ones from the conventional energy-GDP growth nexus and we find evidence of the feedback hypothesis when the ISEW is used in place of GDP. When the GDP is used as an indicator of income, the neutrality hypothesis is evidenced instead.2 2 SDG 8| SDG 13 Energy Research and Social Science42 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth

The nexus of environmental sustainability and agro-economic performance of Sub-Saharan African countries United Kingdom| Turkey| Russian FederationIstanbul Gelisim University| Bournemouth University| South Ural State UniversityAdedoyin, F.F.| Alola, A.A.| Bekun, F.V. 2020 10.1016/j.heliyon.2020.e04878The increasing concern of environmental degradation and climate change impacts of agricultural-based activities are becoming more pronounced in the Sub-Sahara region of Africa especially due to urgent drive to meeting food, healthy diet, and economic needs. In retrospect. This novel study explores the relationship between agro-economic performance, the Real Gross Domestic Product (GDP), Total natural rent, urbanization and environmental degradation vis-à-vis (Carbon dioxide emissions) in a carbon function. The empirical analysis used a panel data for the period 1980–2014 for the selected countries in sub-Saharan Africa. The Kao test uncovers a cointegration between carbon dioxide emissions, Real Gross domestic product, Total natural rent, agriculture and urbanization. The panel Pooled Mean Autoregressive distributed lag model (PMG-ARDL) posits a positive and significant connection between the gross domestic product and CO2emissions in the long run. Our examination asserts that agricultural value-added reducesnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of i3 3 SDG 2| SDG 8| SDG 11| SDG 13 Heliyon 42 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

Looking for asymmetries and nonlinearities: The nexus between renewable energy and environmental degradation in the Northwestern provinces of ChinaTaiwan| China| Turkey| Canada China Medical University Taichung| Lanzhou University| Nanjing University of Information Science & Technology| Cag University| Asia University TaiwanAhmad, F.| Draz, M.U.| Ozturk, I.| Su, L.| Rauf, A.2020 10.1016/j.jclepro.2020.121714Recent industrial surge in the Northwestern provinces of China resulted in substantial energy consumption and adverse effect on the environment. Despite being less established, the Northwestern region of China has strategic importance and the use of renewable energy can potentially promote sustainable development in this region. Considering this aspect, this study aims to investigate the impact of renewable energy on environmental pollution in five Northwestern provinces of China during 1995–2014. This study uses the Nonlinear Autoregressive Distributed Lag bounds testing approach with the structural break unit root and other specifications tests. The results indicate that renewable energy positive shock has an adverse impact on the CO2 emissions of the Northwestern provinces of China. The effect of renewable energy use varies in five provinces, i.e. it is more significant in Gansu, Qinghai and Xinjiang than in Ningxia and Shaanxi. However, reduction in renewable energy consumption leads to higher level of COnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal  and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer5 5 SDG 7| SDG 8| SDG 9| SDG 13 Journal of Cleaner Production 41 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Energy use, carbon dioxide emissions, GDP, industrialization, financial development, and population, a causal nexus in Sri Lanka: With a subsequent prediction of energy use using neural networkTurkey Middle East Technical University Asumadu-Sarkodie, S.| Owusu, P.A. 2016 10.1080/15567249.2016.1217285The study examines the causal relationship between energy use, carbon dioxide emissions, GDP, industrialization, financial development, and population from 1971 to 2012 in Sri Lanka, using the ARDL regression analysis and a subsequent prediction of energy use using neural network. There was evidence of a long-run equilibrium relationship running from carbon dioxide emissions, GDP, industrialization, financial development, and population to energy use. The Granger causality test shows a unidirectional causality running from carbon dioxide emissions to energy use and a bidirectional causality between industrialization and energy use. The overall predicted EUSE from 1971 to 2012 has a mean absolute percentage error of 1.97%. Evidence from the neural network shows that the statistical coefficient of R-square for both training and validation is 98% and 99% with a corresponding Root mean square Error of 11.11 and 6.10, respectively. 2 1 SDG 13 Energy Sources, Part B: Economics, Planning and Policy40 Russia,Russian,Ukraine Eurasian Economic Union,Central Asia,Russia
Business cycle co-movements between renewables consumption and industrial production: A continuous wavelet coherence approach Turkey Erciyes University Bilgili, F. 2015 10.1016/j.rser.2015.07.116One may observe that there exist many seminal papers in energy literature to investigate intensively the energy consumption-growth nexus. The majority of these papers employ time series and/or panel data methodologies to explore, if exists, the impact of energy and/or renewable energy usage on economic growth. While time series or panel data methodologies, on the other hand, can capture time and/or cross sectional dimensions of variables, they are not able to observe frequency dimension of the related variables. This paper, thus, aims at considering both time series and frequency properties of relevant data through wavelet coherence methodology to follow the possible influences of US renewable energy consumption on the US economy in both the short run and the long run cycles. This paper, hence, considers short run and long run co-movements between renewables consumption and industrial production through wavelet coherence and wavelet partial coherence analyses. Wavelet analyses are able to capture the co-movem1 1 SDG 7| SDG 8| SDG 9 Renewable and Sustainable Energy Reviews40 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Sustainable resource optimization under water-energy-food-carbon nexus Lebanon| United States University of California at Davis| American University of Beirut Chamas, Z.| Abou Najm, M.| Al-Hindi, M.| Yassine, A.| Khattar, R.2021 10.1016/j.jclepro.2020.123894Pressures from growing demands and shrinking supplies have reached a critical junction in major global resources, particularly water, energy, and food (WEF). Recognizing the complex interaction across those highly interconnected resources, the nexus concept evolved to boost efficiencies across all nexus pillars. Several modeling efforts tried to capture the complexity of this problem, but most attempts captured only one or two nexus pillars, remained localized to fixed case-studies or applications, or used simulations to assess pre-defined scenarios rather than solving for optimum solutions under defined objective function and constraints. Here, we present an optimization model for water, energy, and food nexus resource management and allocation at a regional scale. The model was successfully validated using a hypothetical case study to test its efficiency under several resource availability scenarios and different policy targets. The results enhanced the understanding of the interlinkages among the nexus sec ction of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not5 2 SDG 2| SDG 6| SDG 7| SDG 12| SDG 13 Journal of Cleaner Production 39 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Nuclear energy-economic growth nexus in OECD countries: A panel data analysis Turkey Omer Halisdemir Universitesi| Firat University Ozcan, B.| Ari, A. 2017 - In this study, our purpose was to analyze the relationship between nuclear energy consumption and economic growth in 13 OECD countries from 1980 to 2012, based on the framework of panel cointegration and causality analyses. The panel causality results supported the feedback hypothesis in both the short-run and long-run. In other words, there is a positive relationship between nuclear energy consumption and economic growth. As such, nuclear energy consumption and economic growth complement and reinforce each other, and thus nuclear energy conservation policies may negatively affect the economic growth rates of OECD countries under study. Besides, the long-run estimation results indicated that nuclear energy consumption has a positive and significant impact on real GDP in 6 out of 13 countries, namely Germany, Netherlands, Sweden, UK, Switzerland, and South Korea. Also, for the whole OECD panel set, the long-run results indicated that labor force, physical capital and nuclear energy consumption have positive an2 2 SDG 8 International Journal of Economic Perspectives39 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Growth and energy nexus in Europe revisited: Evidence from a fixed effects political economy model Turkey| Greece Cag University Menegaki, A.N.| Ozturk, I. 2013 10.1016/j.enpol.2013.06.076This is an empirical study on the causal relationship between economic growth and energy for 26 European countries in a multivariate panel framework over the period 1975-2009 using a two-way fixed effects model and including greenhouse gas emissions, capital, fossil energy consumption, Herfindahl index (political competition) and number of years the government chief executive stays in office (political stability) as independent variables in the model. Empirical results confirm bidirectional causality between growth and political stability, capital and political stability, capital and fossil energy consumption. Whether political stability favors the implementation of growth or leads to corruption demands further research.2 1 SDG 8| SDG 13| SDG 16 Energy Policy 39 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The nexus between economic growth, tourism development, energy consumption, and CO2 emissions in Mediterranean countries Turkey Nevsehir Haci Bektas Veli Universitesi| Nisantasi Universitesi| Erciyes UniversityAslan, A.| Altinoz, B.| Özsolak, B. 2021 10.1007/s11356-020-10667-6This study aims to analyze the relationship among international tourism, energy consumption, carbon dioxide emissions, and economic growth in Mediterranean countries for the 1995–2014 data period. According to the results of panel quantile regression model for 17 countries, the tourism-led growth hypothesis is valid in low growth levels, but deviations from this hypothesis are determined after the middle growth level. Also, the CO2 coefficient at low growth levels indicated that sustainable growth is achieved, but no significant results are obtained at subsequent growth levels. Finally, energy consumption supports economic growth at low and medium growth levels. Short-run causality test results illustrated that there is bidirectional causality between GDP and all explanatory variables. 3 3 SDG 8| SDG 12| SDG 13 Environmental Science and Pollution Research39 Tourism,Tourists,DestinationTourism Led Growth Hypothesis,Tourism Satellite Accounts,China
Towards sustainable water-food nexus: An optimization approach Lebanon American University of Beirut Mortada, S.| Abou Najm, M.| Yassine, A.| El Fadel, M.| Alamiddine, I.2018 10.1016/j.jclepro.2018.01.020Water and food are facing increased demands from larger and more affluent populations thus necessitating a coordinated and effective management of limited natural resources. In this study, we present an optimization model developed for optimal resource allocation towards sustainable water and food security under nutritional, socio-economic, agricultural, environmental, and natural resource constraints. The core objective of this model is to maximize the composite water-food security status by defining an optimal water and agricultural policy that ensures nutritional guidelines while still maintaining food-preferences. This policy transforms optimum food demands into optimum cropping options given the water and land footprints of each crop or agricultural product. The model performance is evaluated with a hypothetical regional case study testing a wide spectrum of cases from the water-stressed to the land-stressed extremes thus showing the model's ability to suggest fundamentally different policy approaches. R5 1 SDG 2| SDG 6 Journal of Cleaner Production 38 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Modeling the dynamic Nexus among coal consumption, pollutant emissions and real income: empirical evidence from South Africa Turkey| Italy| Cyprus Istanbul Gelisim University| Roma Tre University| Eastern Mediterranean UniversityMagazzino, C.| Bekun, F.V.| Etokakpan, M.U.| Uzuner, G.2020 10.1007/s11356-019-07345-7This study explores the interaction among coal consumption, pollutant emissions, and real income for South Africa in a multivariate setting. To achieve this objective, annual frequency data spanning from 1965 to 2017 is used for analysis. A series of econometrics tests were conducted ranging from stationarity and non-stationarity tests for unit root properties of the variables under consideration. Empirical evidence finds support for the inverted U-shaped pattern between energy consumption and environmental degradation in South Africa. The Toda-Yamamoto Granger causality test shows a feedback causality between economic growth and carbon dioxide emissions, as well as between GDP and coal consumption. All these highlighted findings have inherent environmental implications. Based on these outcomes, policy directions such as diversification of the South Africa energy mix to renewables and cleaner energy sources and also the adoption of carbon capturing and storage techniques were suggested to engender a cleaner a4 3 SDG 8| SDG 13 Environmental Science and Pollution Research38 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The impact of tourism arrivals, tourism receipts and renewable energy consumption on quality of life: A panel study of Southern African region Norway| Turkey Cyprus International University| Nord University Sarpong, S.Y.| Bein, M.A.| Gyamfi, B.A.| Sarkodie, S.A.2020 10.1016/j.heliyon.2020.e05351Improving wellbeing and livelihoods exemplify the third Sustainable Development Goal. Literature related to the tourism-renewable energy-quality of life nexus is limited and lacks consensus. This study contributes to the debate and examines the influence of international tourism arrival (TA), real international tourism receipts (TR), and renewable energy consumption (REC) on quality of life (QoL) by using a panel of 8 Southern African countries spanning 1995–2017. The results found a significant positive and long-run relationship between TA, TR, and QoL. A significant negative effect was found between REC, trade openness (TO), and QoL while urbanization (Urb) had an insignificant negative impact on QoL. A unidirectional causal relationship was found running from QoL to TR and bidirectional causality between QoL and REC. Feedback causality was found between QoL and Urb and unidirectional causality from QoL to TO. The results imply that tourism is an effective economic tool for improving human development in So4 2 SDG 7| SDG 8| SDG 12 Heliyon 38 Tourism,Tourists,DestinationDestination,Ecotourism,Destination Management
Environmental pollution and energy research and development: an Environmental Kuznets Curve model through quantile simulation approach Nigeria| Turkey University of Lagos| Erciyes University| Lagos State University Bilgili, F.| Nathaniel, S.P.| Kuşkaya, S.| Kassouri, Y.2021 10.1007/s11356-021-14506-0Energy research and development (R&D) and environmental sustainability is often referred to as two interrelated trends, especially in the current context of the 4th industrial revolution. As a primary input of energy innovations, R&D in the energy sector constitutes a vital tool in addressing global environmental and energy challenges. In this frame, we observe the effects of disaggregated energy R&D on environmental pollution within the Environmental Kuznets Curve (EKC) framework in thirteen developed countries over the period 2003–2018. By employing the panel quantile regression technique, we find an inverted U-shaped nexus between economic growth and carbon emissions only in higher carbon-emitting countries, thus, confirming the EKC hypothesis. However, the U-shaped nexus is more predominant in lower carbon-emitting countries. As such, we demonstrate that there is not any single dynamic in the relationship between economic growth and pollution as reported in previous studies. Contrary to expectations, we fnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we hat will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% mor4 3 SDG 7| SDG 8| SDG 9| SDG 13 Environmental Science and Pollution Research37 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Causal interactions between trade openness, renewable electricity consumption, and economic growth in Asia-Pacific countries: Fresh evidence from a bootstrap ARDL approachTunisia| Malaysia University of Jendouba| Université de Tunis El Manar| Universiti Sains MalaysiaGhazouani, T.| Boukhatem, J.| Yan Sam, C. 2020 10.1016/j.rser.2020.110094This paper applies a new bootstrap Autoregressive Distributed Lag (ARDL) approach to examine the nexus between trade openness, renewable electricity consumption, and economic growth for seven countries in the Asia-Pacific region during 1980–2017 period. In fact, there is no evidence of cointegration among real trade openness, electricity consumption, and real GDP per capita in countries, with the exception of Malaysia, where real GDP serves as dependent variable. However, cointegration does manifest in the cases of Indonesia, Japan, South Korea, and Thailand when trade openness is used as the dependent variable. A similar outcome is observed for Indonesia, Malaysia, and Thailand when renewable electricity consumption is used as the dependent variable. A short-run analysis reveals mixed results in term of the direction of the causality among different variables for various countries. Such results have implications for trade, energy, and environmental policies. One implication is that any environmental policy a3 3 SDG 7| SDG 8| SDG 13 Renewable and Sustainable Energy Reviews37 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Natural gas consumption and economic growth nexus for top 10 natural Gas–Consuming countries: A granger causality analysis in the frequency domain Turkey Sakarya University Aydin, M. 2018 10.1016/j.energy.2018.09.149In this study, the relationship between natural gas energy consumption and economic growth has been examined within the framework of the growth model for the top 10 natural gas–consuming countries from 1994 to 2015 using the recently developed panel Granger causality tests that allow for country-level heterogeneity. The results show that there is a long-run relationship between natural gas consumption and economic growth, and natural gas consumption has a significant and positive impact on economic growth in the long run. The Granger causality analysis in the frequency domain test results could be summarized as following. First, in terms of causality running from economic growth to natural gas consumption, there is a temporary relationship for Germany, and a permanent relationship for the United Kingdom and Thailand. Second, in terms of causality running from natural gas consumption to economic growth, there is a temporary relationship for Thailand. The main finding is that countries should increase the use o1 1 SDG 8| SDG 13 Energy 36 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Agriculture development and CO2 emissions nexus in Saudi Arabia Egypt| Saudi Arabia| Pakistan Prince Sattam Bin Abdulaziz University| Kafrelsheikh University| The University of LahoreMahmood, H.| Alkhateeb, T.T.Y.| Al-Qahtani, M.M.Z.| Allam, Z.| Ahmad, N.| Furqan, M.2019 10.1371/journal.pone.0225865The agriculture sector may help to improve the environment of any country. The purpose of this research is to test the existence of environmental Kuznets curve (EKC) hypothesis while keeping the energy consumption and agriculture share in income into account and analyze their effects on the CO2 emissions per capita of Saudi Arabia. We test both symmetrical, asymmetrical and quadratic effects of agriculture sector on the CO2 emissions. An inverted U-shaped relationship between gross domestic product (GDP) per capita and CO2 emissions per capita is found. Hence, EKC hypothesis is validated with a turning point at GDP per capita of 77,068 constant Saudi Riyal. Further, a negative and significant effect of agriculture sector on the CO2 emissions per capita has been found both in symmetrical and asymmetrical analyses. The magnitudes of effects of increasing and decreasing agriculture share are found statistically different on the CO2 emissions, and rising agriculture share in GDP has larger effect than that of decnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed6 3 SDG 8| SDG 13 PLoS ONE 36 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

The wind energy-greenhouse gas nexus: The wavelet-partial wavelet coherence model approach Turkey Erciyes University Kuşkaya, S.| Bilgili, F. 2020 10.1016/j.jclepro.2019.118872It is clear that an increase in gases, due to fossil energy consumption, in the atmosphere has been causing greenhouse effect influencing the world's temperature. The effect of renewable usage, on the other hand, on global warming is not very clear. For instance, the influence of wind energy usage on Greenhouse Gas (GHG) has been a controversial research topic for the last two-three decades. Throughout some empirical analyses, some researches reached no evidence that wind can reduce global warming, as some other researches observed that the wind has proven to have a positive impact on environmental quality by lowering CO2 emissions. This paper, on the other hand, reveals that wind usage can influence GHG positively or negatively at different time periods. By observing the monthly period 1989:1–2017:8, this paper examines the effect of wind energy usage on GHG emissions for the variables of wind energy consumption, coal consumption, natural gas consumption, other renewable energy consumption, and total energy nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal an d animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was t he first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech powered bioferti lizer has 10x more nutrients than other organic fertilizers and thanks to its properties, acts as a natural pest repellent   ‚Ä¢We are the only Spanish company in our industry with an ISO9001 certification  ‚Ä¢We are building the world‚Äôs largest insect farm, which will produce 100.000 tons of co-products a year for animal feed and plant fertilization ‚Ä¢We use big data and 4. 0 industries 2 1 SDG 7| SDG 13 Journal of Cleaner Production 36 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Multidirectional Relationship between Energy Resources, Climate Changes and Sustainable Development: Technoeconomic Analysis Turkey| Denmark Aarhus University| Kadir Has University Ucal, M.| Xydis, G. 2020 10.1016/j.scs.2020.102210Global changes in temperature will likely change energy use and electricity production capacity. Considering the relationship between climate change and energy resource use, changes in temperature and the frequency and intensity of extreme events will affect how much energy is produced and consumed. The green economy and green growth are located at the heart of the fight against climate change in creating sustainable development. This paper considers the multidirectional relations between climate change, energy resources, and sustainable development including the perspective of a green economy via a technoeconomic analysis. A link among energy resources, climate changes and sustainable development has been displayed via a technoeconomic analysis in the case study, which was focused on taking into consideration the needs of the hydroponic units, the product selling price, the electricity price of the wind farm (WF), and at the same time the energy demand, under a nexus approach. Via the technoeconomic analysis2 2 SDG 2| SDG 7| SDG 8| SDG 13 Sustainable Cities and Society 35 Electricity,Energy,EconomicsDivisia Index,Logarithmic Mean,Carbon Emissions
Electricity consumption and economic growth nexus in Zimbabwe revisited: fresh evidence from Maki cointegration Turkey Middle East Technical University| Eastern Mediterranean UniversitySamu, R.| Bekun, F.V.| Fahrioglu, M. 2019 10.1080/15435075.2019.1598417This study explores the relationship between electricity consumption, real gross domestic product per capita and carbon dioxide emissions in Zimbabwe. To achieve this, the study set off by examining the stationarity properties of the variables under review with the Zivot-Andrews (1992) unit root test that accounts for a single structural break. Subsequently, Maki (2012) cointegration test, which accounts for multiple structural breaks, is applied for equilibrium relationship between the variables under review while the long run regression of dynamic ordinary least square (DOLS) is employed for long-run coefficients as estimation procedures. In order to account for the direction of causality flow, the Toda-Yamamoto (1995) causality test is used for annual frequency data set spanning from 1971–2014. Empirical evidence from the Maki cointegration test shows that there exists a long-run equilibrium relationship between electricity consumption, carbon dioxide emissions and real gross domestic product per capita ov3 2 SDG 8| SDG 13 International Journal of Green Energy35 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The roles of economic growth and health expenditure on CO2 emissions in selected Asian countries: a quantile regression model approach Turkey| Pakistan| Bangladesh BRAC University| Erciyes University| University of Azad Jammu and KashmirBilgili, F.| Kuşkaya, S.| Khan, M.| Awan, A.| Türker, O.2021 10.1007/s11356-021-13639-6Continuous economic growth and the rise in energy consumption are linked with environmental pollution. Demand for health care expenditure increased after the COVID-19 pandemic. This study is interesting in modeling the nexus between public and private health expenditure, carbon dioxide emissions, and economic growth. To this end, the present study analyzed the nexus between public and private health care expenditure, economic growth, and environmental pollution for 36 Asian countries for the period 1991–2017. FMOLS, GMM, and quantile regression analysis confirm the EKC hypothesis in Asia. Besides, FMOLS and quantile regressions reached the reducing effects of government and private health expenditures on CO2 emissions. While quantile regression results show that public and private health expenditures can mitigate CO2 emissions; however, these results differ for various levels of CO2. Findings of quantile regression show a significant impact of both public and private health expenditures in reducing CO2 at thenly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fi5 3 SDG 3| SDG 8| SDG 13 Environmental Science and Pollution Research35 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Financial development and energy consumption nexus in emerging economies Turkey Gaziantep University Destek, M.A. 2018 10.1080/15567249.2017.1405106This study aims to examine the relationship between financial development, energy price, real income, and energy consumption in 17 emerging economies. In doing so, the financial development has been handled with three different dimensions (banking sector, stock market, and bond market) and the effects of each financial development dimension on energy consumption is investigated. For this purpose, the annual data of 1991–2015 are analyzed using the common correlated effect (CCE) estimator to take into account the cross-sectional dependence. The results show that bond market development is the most efficient dimension to reduce the energy consumption.1 1 - Energy Sources, Part B: Economics, Planning and Policy35 Monetary Policy,Economic Growth,ExportsFinancial Development,Economic Growth,Trade Openness
The renewable energy production-economic development Nexus Turkey Munzur Universitesi| Mersin University Kazar, G.| Kazar, A. 2014 - As renewable energy requirements increases, its relation with development is controversial. In this study, by taking human development index for development level, the relationship between renewable electricity net generation values and development has been searched with panel analysis. Study covers two different time periods: 1980-2010 with 5 year data to analyze long term effects and 2005-2010 yearly data for short term effects. Unlike previous studies, energy generation has been taken into consideration for it is thought to be more related with economic development. It is found that in the long run economic development will be leading to renewable energy production, while in the short run there exists a bidirectional causal relationship between renewable energy production and economic development. In addition, the causal relationship between economic development and renewable energy production varies both in the long run and in the short run due to human development level of the countries2 2 SDG 7| SDG 8 International Journal of Energy Economics and Policy35 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Pathway to environmental sustainability: Nexus between economic growth, energy consumption, CO2 emission, oil rent and total natural resources rent in Saudi ArabiaNigeria| Saudi Arabia| Turkey| Russian FederationIstanbul Gelisim University| South Ural State University Agboola, M.O.| Bekun, F.V.| Joshua, U. 2021 10.1016/j.resourpol.2021.102380his study aims to empirically explore the long-run and causality relationship between energy consumption, oil rent, total natural resources rent, economic growth, and CO2 emission for a top oil-exporting country (Saudi Arabia). In this study, we rely on the modified Wald test of Toda-Yamamoto methodology to investigate the direction of causality between the highlighted variables between 1971 and 2016 on an annual frequency. The empirical result shows a long-run equilibrium relationship between the variables as outlined by Pesaran Bounds test. The long-run regression validates the energy-induced environmental pollution as seen where a 1% increase in energy consumption depletes environment by 0.360% and 0.983% in both short and long-run periods, respectively. Similarly, there is increased economic growth-induced environment degradation by 0.952% and 0.625% in both the short and long-run period, respectively, over the sampled period. Furthermore, a significant positive nexus is seen between the country's' total nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon neg ative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech powered biofertilizer has 10x more nutrients than other organic 3 2 SDG 7| SDG 8| SDG 13 Resources Policy 35 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Extreme energy poverty in the urban peripheries of Romania and Israel: Policy, planning and infrastructure Israel| Romania University of Haifa| Babes-Bolyai University| Ben-Gurion University of the NegevTeschner, N.| Sinea, A.| Vornicu, A.| Abu-Hamed, T.| Negev, M.2020 10.1016/j.erss.2020.101502Extreme energy poverty results from a mix of conditions including lack of access to a reliable and affordable grid-based energy source that meets basic domestic needs. In this paper, we focus on two communities that face multiple complications regarding modern energy and housing infrastructure: Roma neighborhoods in Romania and Bedouin villages in Israel. Our goal is threefold: to map within the two national contexts existing norms, policies and regulation with references to energy poverty; to identify and analyze the main characteristics and challenges associated with extreme energy poverty; finally, to highlight and discuss the nexus of infrastructure, planning and social inequality from the perspective of energy provision. Research methods included regulatory and policy analysis as well as interviews with policy and decision-makers in both countries. We found that, in both national contexts, laws and policies avoid a clear definition of energy poverty, instructions on how to measure it, and a systematic co5 3 SDG 1| SDG 7| SDG 9| SDG 10| SDG 11 Energy Research and Social Science35 Electricity,Energy,EconomicsEnergy Poverty,Family Characteristic,Thermal Comfort
Generation of energy and environmental-economic growth consequences: Is there any difference across transition economies? United Kingdom| Norway| Nigeria| Turkey| Russian FederationIstanbul Gelisim University| Bournemouth University| Nord University| South Ural State UniversityAdedoyin, F.| Abubakar, I.| Bekun, F.V.| Sarkodie, S.A.2020 10.1016/j.egyr.2020.05.026One of the European Union's (EU) membership conditions includes an ambitious energy policy objective such as energy security, environmental protection and diversification using renewables. However, the impact of the energy policy on environmental sustainability is yet to be assessed. In line with EU energy policy, we investigate the nexus between energy generation and CO2emissions in three blocs of countries namely Central and Eastern Europe (CEE), Commonwealth of Independent States (CIS) and New Member States (NMS) from 1992–2014. The experimental exercise was conducted using the Generalized Method of Moment. The empirical results show that a 1% increase in renewable energy generation increases CO2 emissions in CIS countries by 0.04% and CEE countries by 0.02% respectively, but decreases CO2 emissions by 0.02% in NMS countries. Both subsamples of NMS and CIS countries conform to the inverted U-shape of the EKC hypothesis. However, the results of the subsample of CEE countries do not uphold the EKC hypothesisnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and4 4 SDG 7| SDG 8| SDG 13 Energy Reports 35 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Exploring links between FDI inflows, energy consumption, and economic growth: Further evidence from MENA countries Tunisia University of Sfax Abdouli, M.| Hammami, S. 2017 10.35866/caujed.2017.42.1.005This study aims to examine the nexus between economic growth, FDI inflows and energy consumption on a panel of 17 countries using a 'growth model' framework and simultaneous-equation models estimated by the generalized method of moments (GMM) over the 1990-2012 period. We also implement these empirical models for 17 countries selected on the basis of data availability. They include: (a) 12 Middle Eastern countries, namely: Saudi Arabia, Qatar, Oman, Kuwait, Lebanon, United Arab Emirates, Iraq, Turkey, Iran, Syria, Jordan and Yemen, (b) 5 North African countries, namely: Egypt, Morocco, Tunisia, Algeria and Libya. Our results indicate that there is a bidirectional causal relationship between FDI inflows and economic growth, as between well as energy consumption and economic growth. Besides, there is a unidirectional causal relationship between energy consumption to FDI inflows for the global panel. This implies that the increase of energy consumption increases the FDI inflows for individual and collective coun2 1 SDG 8 Journal of Economic Development34 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Panel Data Analysis in the Energy-Growth Nexus (EGN) Turkey Akdeniz University Tugcu, C.T. 2018 10.1016/B978-0-12-812746-9.00008-0 1 1 - The Economics and Econometrics of the Energy-Growth Nexus34 Monetary Policy,Economic Growth,ExportsUnit Root Tests,Economic Growth,Structural Breaks
Energy consumption and economic growth in Algeria: Cointegration and causality analysis Algeria University of Oran 1 Ahmed Ben Bella Eddrief-Cherfi, S.| Kourbali, B. 2012 - This study investigates the energy consumption-growth nexus in Algeria. The causal relationship between the logarithm of per capita energy consumption (LPCEC) and the logarithm of per capita GDP (LPCGDP) during the 1965-2008 period is examined using the threshold cointegration and Granger causality tests. The estimation results indicate that the LPCEC and LPCGDP for Algeria are non cointegrated and that there is a uni-directional causality running from LPCGDP to LPCEC, but not vice versa. The research results strongly support the neoclassical perspective that energy consumption is not a limiting factor to economic growth in Algeria. Accordingly, an important policy implication resulting from this analysis is that government can pursue the conservation energy policies that aim at curtailing energy use for environmental friendly development purposes without creating severe effects on economic growth. The energy should be efficiently allocated into more productive sectors of the economy.2 1 SDG 8 International Journal of Energy Economics and Policy34 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Carbon dioxide emission, electricity consumption, industrialization, and economic growth nexus: The Beninese case Turkey Middle East Technical University Asumadu-Sarkodie, S.| Owusu, P.A. 2016 10.1080/15567249.2016.1217286In this study, the causal nexus between carbon dioxide emission, electricity consumption, industrialization, and economic growth was examined in Benin for the periods between 1980 and 2012 using the autoregressive distributed lag approach. Evidence from the study shows that a 1% increase in electricity consumption will increase carbon dioxide emissions by 0.56% in the short run, a 1% increase in Benin’s total electricity consumption will increase carbon dioxide emissions by 0.95% in the long run, while a 1% increase in industrialization will increase carbon dioxide emissions by 0.60% in the long run. In the quest to mitigate climate change, the study proposes an investment in clean and renewable energy sources to substitute the fossil fuels currently used for electricity production in Benin.2 1 SDG 7| SDG 8| SDG 9| SDG 13 Energy Sources, Part B: Economics, Planning and Policy34 Russia,Russian,Ukraine Eurasian Economic Union,Central Asia,Russia
Hydrogen economy model for nearly net-zero cities with exergy rationale and energy-water nexus Turkey Baskent University| Scientific and Technological Research Council of TurkeyKilkiş, B.| Kilkiş, S. 2018 10.3390/en11051226The energy base of urban settlements requires greater integration of renewable energy sources. This study presents a "hydrogen city" model with two cycles at the district and building levels. The main cycle comprises of hydrogen gas production, hydrogen storage, and a hydrogen distribution network. The electrolysis of water is based on surplus power from wind turbines and third-generation solar photovoltaic thermal panels. Hydrogen is then used in central fuel cells to meet the power demand of urban infrastructure. Hydrogen-enriched biogas that is generated from city wastes supplements this approach. The second cycle is the hydrogen flow in each low-exergy building that is connected to the hydrogen distribution network to supply domestic fuel cells. Make-up water for fuel cells includes treated wastewater to complete an energy-water nexus. The analyses are supported by exergy-based evaluation metrics. The Rational Exergy Management Efficiency of the hydrogen city model can reach 0.80, which is above the value hich guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are c2 2 SDG 6| SDG 7| SDG 9| SDG 11| SDG 13 Energies 34 Electricity,Energy,EconomicsEnergy,Refueling,Hydrogen Fuel Cells
Can the implementation of the Water-Energy-Food nexus support economic growth in the Mediterranean region? The current status and the way forwardPalestine| Lebanon| Spain| Tunisia| Turkey| Portugal| Greece| France| Italy| Netherlands| CyprusEuro-Mediterranean Center on Climate Change| Technical University of Madrid| The Cyprus Institute| Food and Agriculture Organization of the United Nations| European Commission Joint Research Centre Institute| Al-Quds University| University Institute of Lisbon| Ministry of Environment, Turkey| University of Tunis| Deltares| Ca' Foscari University of Venice| American University of BeirutMarkantonis, V.| Reynaud, A.| Karabulut, A.| El Hajj, R.| Altinbilek, D.| Awad, I.M.| Bruggeman, A.| Constantianos, V.| Mysiak, J.| Lamaddalena, N.| Matoussi, M.S.| Monteiro, H.| Pistocchi, A.| Pretato, U.| Tahboub, N.| Tunçok, I.K.| Ünver, O.| Van Ek, R.| Willaarts, B.| Bülent, S.| Zakir, T.| Bidoglio, G.2019 10.3389/fenvs.2019.00084Water resources is a crucial environmental good for the function of the human societies and the ecosystems. Moreover, water is an important input for the economy and an indispensable factor for economic growth. Especially in regions that are facing water scarcity, the adoption of water management policies and approaches fostering the sustainable use of resources while promoting economic growth becomes an emerging issue. The Mediterranean region is one of the most vulnerable regions regarding the availability of water resources due to climate change and human activities. The Water-Energy-Food (WEF) Nexus offers an integrated approach analyzing the synergies and trade-offs between the different sectors in order to maximize the efficiency of using the resources, whereas adapting optimum policies and institutional arrangements. The Mediterranean is a region where we observe a large spectrum of issues emanating from water pollution and natural resource degradation to water scarcity, large amounts of food loss and 22 12 SDG 2| SDG 6| SDG 8| SDG 11| SDG 12| SDG 13| SDG 15Frontiers in Environmental Science34 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Does static and dynamic relationship between economic growth and energy consumption exist in OECD countries? Tunisia| Saudi Arabia University of Sousse| University of Hail Kahouli, B. 2019 10.1016/j.egyr.2018.12.006The main purpose of this paper is to investigate the relationship between economic growth (EG) and energy consumption (EC) for the 34 OECD (Organisation for Economic Co-operation and Development) countries over the period 1990–2015.Analyze the static and especially dynamic sense of relation among EG and EC in OECD always stay interesting. Using three models to examine growth–energy nexus, energy–growth nexus and the two-way linkages between them, this work consolidated the empirical insights in this research axis. Empirical results support an feedback effect between EG and EC. This results have provided key suggestions and recommendations which have important energy and economic policies implications for OECD policymakers. This ensures sustainable economic development and serve as a motivation to search alternative energy sources to meet the burgeoning energy demand in this countries. 1 2 SDG 8 Energy Reports 33 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Water–energy–food nexus: a platform for implementing the Sustainable Development Goals India| Lebanon| Spain| United States| Morocco| France| Argentina| SwedenConsejo Nacional de Investigaciones Científicas y Técnicas| Stockholm Environment Institute| World Bank| Texas A&M University| University of Zaragoza| American University of BeirutStephan, R.M.| Mohtar, R.H.| Daher, B.| Embid Irujo, A.| Hillers, A.| Ganter, J.C.| Karlberg, L.| Martin, L.| Nairizi, S.| Rodriguez, D.J.| Sarni, W.2018 10.1080/02508060.2018.1446581 11 6 - Water International 33 Water,Water Resources,Water ManagementWater Resources,Water Security,Domestic Water Use
The moderating effect of institutional quality on the financial development and environmental quality nexus Tunisia| Saudi Arabia| Australia| Pakistan| ItalyQueensland University of Technology| University of Monastir| COMSATS University Islamabad| University of Arid Agriculture Rawalpindi| Gabriele d'Annunzio University| Effat UniversityHunjra, A.I.| Tayachi, T.| Chani, M.I.| Verhoeven, P.| Mehmood, A.2020 10.3390/su12093805Environmental sustainability is a major concern of contemporary societies, businesses, and governments. However, there is a lack of knowledge as to how countries can achieve the goal to end poverty, whilst protecting the planet. It is the objective of our study to examine the moderating role of institutional quality on the financial development and environmental quality nexus in South Asia. Our sample consists of panel data of five South Asian countries (India, Bangladesh, Nepal, Sri Lanka and Pakistan) from 1984 to 2018. We find that financial development increases CO2 emissions in this region, implying that countries in South Asia have utilized financial development for capitalization, instead of improving production technology. Institutional quality moderates the negative impact of financial development on environmental sustainability. An implication of our findings is that efforts to improve institutional quality may help to promote sustainable development in South Asia.5 6 SDG 8| SDG 13 Sustainability (Switzerland) 33 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Are fluctuations in natural gas consumption per capita transitory? Evidence from time series and panel unit root tests India| Tunisia| Pakistan| France University of Sousse| CNRS| Amrita  Vishwa Vidyapeetham| COMSATS University Islamabad| Université Côte d'AzurShahbaz, M.| Khraief, N.| Mahalik, M.K.| Zaman, K.U.2014 10.1016/j.energy.2014.09.080The stationary properties of natural gas consumption are essential for predicting the impacts of exogenous shocks on energy demand, which can help modeling the energy-growth nexus. Then, this paper proposes to investigate the panel unit root proprieties of natural gas energy consumption of 48 countries over the period of 1971-2010. We apply the Harvey etal. [69] linearity test in order to determine the type of the unit root tests (the Kruse (2010) nonlinear unit root or LM (Lagrange Multiplier) linear unit root tests). Our results show that the stationarity of natural gas consumption cannot be rejected for more than 60% of countries. In order to provide corroborating evidence, we employed not only the first and second generation panel unit root tests, but also the recent LM panel unit root test developed by Im etal. [28]. This test allows for structural breaks both in intercept and slope. The empirical findings support evidence in favor of stationarity of natural gas consumption for all panels. These results 4 5 - Energy 33 Electricity,Energy,EconomicsUnit Root,Energy Intensity,China
Does globalization affect the green economy and environment? The relationship between energy consumption, carbon dioxide emissions, and economic growthUnited Arab Emirates| China| Spain| Turkey| Pakistan| MalaysiaXi'an University of Architecture and Technology| Al Ain University of Science and Technology| Bahria University| University of Cádiz| National University of Sciences and Technology Pakistan| University Utara Malaysia| İbn Haldun UniversityAnser, M.K.| Usman, M.| Godil, D.I.| Shabbir, M.S.| Sharif, A.| Tabash, M.I.| Lopez, L.B.2021 10.1007/s11356-021-14243-4This study analyzes the relationship between globalization, energy consumption, and economic growth among selected South Asian countries to promote the green economy and environment. This study also finds causal association between energy growth and nexus of CO2 emissions and employed the premises of the EKC framework. The study used annual time series analysis, starting from 1985 to 2019. The data set has been collected from the World Development Indicator (WDI). The result of a fully modified ordinary least square (FMOLS) method describes a significantly worse quality environment in the South Asian region. The individual country as Bangladesh shows a positively significant impact on the CO2 emissions and destroys the level of environment regarding non-renewable energy and globalization index. However, negative and positive growth levels (GDP) and square of GDP confirm the EKC hypothesis in this region. This study has identified the causality between GDP growth and carbon emission and found bidirectional caunly company in our industry in Spain that has 7 7 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research33 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

Does electricity consumption and globalization increase pollutant emissions? Implications for environmental sustainability target for China Nigeria| Turkey| Russian FederationIstanbul Gelisim University| Eastern Mediterranean University| Babcock University| South Ural State UniversityAkadiri, S.S.| Alola, A.A.| Bekun, F.V.| Etokakpan, M.U.2020 10.1007/s11356-020-08784-3Giving that People’s Republic of China is one of the two new frontiers of globalization, the country has continued to contend with the bottleneck of sustaining its economic growth amidst environmental hiccups arising from the drawbacks of globalization and energy consumption. By investigating the challenges of the country’s drive toward environmental sustainability, the present study offers a new perspective on the role of electricity consumption and economic growth in a carbon-income function setting. This study also incorporates globalization into CO2emissions equation for the experimental period of 1970–2014. Stationarity properties were ascertained by the Zivot and Andrew unit root test under a single structural break. Subsequently, the recent and novel combined cointegration test of Bayer and Hanck (2013) in conjunction with the Pesaran bounds testing approach is used to establish a cointegration relationship among the selected variables. Finally, the modified Wald test of the Toda-Yamamoto Granger causanly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon nega tive, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech pow4 4 SDG 8| SDG 13 Environmental Science and Pollution Research33 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
The nexus between energy consumption and financial development with asymmetric causality test: New evidence from newly Industrialized countries Turkey Sakarya University Zeren, F.| Koc, M. 2014 - In this study, the relationship between energy consumption and financial development is investigated via Hatemi-J asymmetric causality test (2012) which is able to separate positive and negative shocks in analysis. In order to determine different dimensions of financial system, deposit money bank assets to GDP (dbagdp), financial system deposits to GDP (fdgdp) and private credit to GDP (pcrdbgdp) were used as three different indicators. As a result of this study on Newly Industrialized 7 Countries spanning the period 1971 till 2010, both positive and negative shocks existed for Malaysia and Mexico, causality from energy consumption to financial developments emerged for Philippines in only negative shocks. While two-way causality occurred for India, Turkey and Thailand, there was not for South Africa.2 1 - International Journal of Energy Economics and Policy33 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Sustaining Water Resources: Environmental and Economic Impact Israel| United States St. John's University| City University of New York| University of Texas at Austin| United States Department of Energy| Lawrence Berkeley National Laboratory| Netafim Ltd.| Arizona State UniversityAlexandratos, S.D.| Barak, N.| Bauer, D.| Davidson, F.T.| Gibney, B.R.| Hubbard, S.S.| Taft, H.L.| Westerhof, P.2019 10.1021/acssuschemeng.8b05859Water is essential to human health and economic development due to its utilization in sanitation, agriculture, and energy. Supplying water to an expanding world population requires simultaneous consideration of multiple societal sectors competing for limited resources. Water conservation, supply augmentation, distribution, and treatment of contaminants must work in concert to ensure water sustainability. Water is linked to other sectors, and the quantity and quality of water resources are changing. The efficient use of water in agriculture, the largest user of water worldwide, via drip irrigation is described as is the use of energy-intensive reverse osmosis to supplement freshwater supplies. Efforts to manage watersheds and model their responses to severe weather events are discussed along with efforts to improve the predictability of their function. The regional competition for water resources impacts both energy and water supply reliability, which requires that nations balance both for sustainable economic8 7 SDG 6| SDG 8| SDG 12| SDG 15 ACS Sustainable Chemistry and Engineering32 Stormwater,Storm Sewers,RainwaterWater Reuse,Reuse,Public Acceptance
Nexus between willingness to pay for renewable energy sources: evidence from Turkey Turkey| Pakistan Erciyes University| COMSATS University Islamabad| Government College University Lahore| The University of Lahore| İbn Haldun UniversityMuhammad, I.| Shabbir, M.S.| Saleem, S.| Bilal, K.| Ulucak, R.2021 10.1007/s11356-020-10414-xThe willingness to pay (WTP) plays a central role in directing appropriate policy regarding ambitious renewable energy targets. Based on this discrepancy, this study intends to investigate the willingness to pay (WTP) for Turkish citizens regarding green electricity by using a one-way analysis of variance (one-way ANOVA). The interviews were conducted comprising 2500 households in 12 major metropolitan cities of Turkey, which is based on the contingent valuation method and consists of 26 questions. The results indicate that for a 20% share of renewable energy, middle-income groups are willing to pay higher than lower and upper-income groups. Moreover, highly environmentally conscious people tend to pay more for a 20% share of green energy. On the other hand, high-income groups and old age groups indicated a positive and high willingness to pay for a 30% share of renewable energy (RE) sources. In addition, primary school and undergraduate educational groups recorded highly significant results for willingness t5 5 SDG 7| SDG 13| SDG 15 Environmental Science and Pollution Research32 Electricity,Energy,EconomicsWind Farms,Wind Power,Social Rejection
Developing socio-techno-economic-political (STEP) solutions for addressing resource nexus hotspots Lebanon| United States Virginia Polytechnic Institute and State University| Texas A&M University| American University of BeirutDaher, B.| Mohtar, R.H.| Pistikopoulos, E.N.| Portney, K.E.| Kaiser, R.| Saad, W.2018 10.3390/su10020512he challenge of meeting increasing water, energy, and food needs is linked not only to growing demands globally, but also to the growing interdependency between these interconnected resource systems. Pressures on these systems will emerge to become hotspots with different characteristics, and will require a fresh look at the challenges existing both within each of the resource systems and at their respective interfaces. Proposing solutions to address different resource hotspots must be multi-faceted and need to acknowledge the multiple dimensions of the biophysical water, energy, and food systems, and the players connected with them. This commentary first explores the multiple dimensions of water, energy, and food systems as these relate to government, business, and society. It then identifies contemporary critical questions at the interface of these stressed resource systems. A 3-Filter framework is then introduced for vetting the feasibility of proposed resource allocation scenarios and to account for the b6 3 - Sustainability (Switzerland) 32 Disasters,Floods,Risks Climate Change Adaptation,Urban Climate,Resilience
Sectoral energy consumption by source and output in the U.S.: New evidence from wavelet-based approach Tunisia| Egypt| Saudi Arabia King Saud University| University of Carthage| University of Sousse| University of Jeddah| Northern Borders UniversityBen-Salha, O.| Hkiri, B.| Aloui, C. 2018 10.1016/j.eneco.2018.03.029This paper investigates the dynamics of the lead-lag relationships between aggregate and sectoral energy consumption by source and output in the U.S. economy within a time-frequency framework. To do that, we implement three variants of the continuous wavelet methodology, namely the wavelet power spectrum, the cross wavelet, and the wavelet coherence, to aggregate and disaggregate quarterly data between 2005Q1 and 2015Q3. The wavelet analysis unveils that the relationship between the U.S. output and the aggregate energy use by source varies across frequencies and evolves over time. Our results specifically show that the consumption of all energy sources display significant interactive linkages with the U.S. output. At the disaggregate level, while we perceive the presence of co-movements and causality between pairs through frequency bands and over time in almost all sectors, the industrial sector exhibits the highest intensity of wavelet coherence with the added value. Our findings highlight the need of accoun3 5 SDG 8 Energy Economics 32 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Further evidence on the trade-energy consumption nexus in OECD countries United States| Turkey Nevsehir Haci Bektas Veli Universitesi| Benedictine University Topcu, M.| Payne, J.E. 2018 10.1016/j.enpol.2018.03.007The previous literature on the impact of trade on energy consumption has yielded inconclusive results. However, recent studies provide evidence of a nonlinear relationship between trade and energy consumption. Unlike previous studies, we employ a panel framework with allowance for heterogeneity and cross-sectional dependence to investigate the trade-energy consumption nexus for OECD countries for the period 1990–2015. Our results show that the impact of trade on energy consumption exhibits an inverted U-shaped pattern and the nonlinear relationship is robust to estimation methods. On the other hand, the results from linear specifications reveal the importance of cross-sectional dependence in explaining the positive role of trade on energy consumption. In addition, these impacts are consistent across different measures of trade. 2 2 - Energy Policy 32 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Electricity consumption, economic growth, urbanisation and trade nexus: empirical evidence from Iceland Turkey| Pakistan| Cyprus Abdul Wali Khan University Mardan| Bahcesehir University| Near East UniversityFaisal, F.| Tursoy, T.| Gunsel Resatoglu, N.| Berk, N.2018 10.1080/1331677X.2018.1438907This study empirically investigates the relationship between economic growth, electricity consumption, trade and urbanisation in Iceland, covering the period 1965–2013. The A.R.D.L. bounds testing approach to co-integration is applied to investigate the existence of the long-run relationship. The causality was investigated among the variables using Granger causality under the V.E.C.M. framework. The A.R.D.L. bounds testing approach to co-integration confirms a long-run relationship between electricity consumption and its regressors. The empirical estimation indicates the existence of a positive and statistically significant impact of economic growth, trade and urbanisation on electricity consumption for Iceland, not only in the long-run, but also in the short-run. Furthermore, electricity consumption converges to its long-run position by 45.63% speed of adjustment using the channels of urbanisation, trade and economic growth. The results of Granger causality imply the presence of a feedback causal relationshi4 3 SDG 8 Economic Research-Ekonomska Istrazivanja 31 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Electrification and renewable energy nexus in developing countries; an overarching analysis of hydrogen production and electric vehicles integrality in renewable energy penetrationChina| Turkey| Cameroon Middle East Technical University| Université de Yaoundé I| Cyprus International University| Guangdong University of Petrochemical Technology| University of Electronic Science and Technology of China| Chengdu University of TechnologyBamisile, O.| Babatunde, A.| Adun, H.| Yimen, N.| Mukhtar, M.| Huang, Q.| Hu, W.2021 10.1016/j.enconman.2021.114023As the world continues to fight against climate change, renewables have emerged as an imminent solution, however, a model that can help (developing) countries to effectively migrate to a renewable energy-based power sector is limited in literature. In this study, a comprehensive electricity generation analysis based on an hourly time-step is done in a bid to solve to electrification crisis in developing countries. This study aims to present the feasible pathways with which sustainable electrification can be achieved. This is done by considering the financial feasibility, environmental sustainability, and technical viability of different technological combinations. In comparison to existing literature, this study is novel as the integration of both renewable energy sources and a fossil fuel source is analyzed. With Nigeria being the study area, the integration of five renewable energy-based technologies namely; offshore wind power plant, onshore wind power plant, solar photovoltaic system, concentrated solar p7 6 SDG 7| SDG 13 Energy Conversion and Management31 Electric Power Transmission Networks,Wind Power,Electric Power DistributionWind Power,Electricity Storage,Arbitrage
A revisited renewable consumption-growth nexus: A continuous wavelet approach through disaggregated data Turkey Esenyurt Istanbul University| Abdullah Gul University| Erciyes University| Kırşehir Ahi Evran UniversityBilgili, F.| Kuşkaya, S.| Toğuç, N.| Muğaloğlu, E.| Koçak, E.| Bulut, Ü.| Bağlıtaş, H.H.2019 10.1016/j.rser.2019.02.017In this research, we aim at exploring the influence of renewables on industrial production (Ip) in the US by following continuous wavelet coherence and partial continuous wavelet coherence analyses. To this end, we observed the co-movements between, biofuels and Ip, solar and Ip, wind and Ip, geothermal and Ip, wood and Ip, and, waste and Ip in the US for the monthly period from January 1989 to November 2016. The primary motivations behind this research are twofold. Firstly, it attempts to reach the co-movements, if exists, between renewables’ consumption and industrial production by following time domain and frequency domain analyses. Secondly, it aims at observing the potential co-movements between renewable energy sources (geothermal, solar, wind, biofuels, wood, and, waste) and Ip by adding some control variables (fossil fuels, total biomass etc.) into the wavelet models to understand clearly the responses of the industrial production to the impulses in renewables in both short term and long term periods.7 4 SDG 7| SDG 13 Renewable and Sustainable Energy Reviews30 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Two versions of the Index of Sustainable Economic Welfare (ISEW) in the energy-growth nexus for selected Asian countries Turkey| Greece Hellenic Open University Menegaki, A.N.| Tugcu, C.T. 2018 10.1016/j.spc.2017.12.005This is an empirical study on the energy-growth nexus for selected Asian countries which uses the Westerlund methodology for cointegration and Dumitrescu and Hurlin causality procedure. Besides energy consumption (separated as renewable and non-renewable), the following variables are also used: trade, rents, financial development and inflation. The study first calculates two versions of the ISEW for selected Asian countries. The Basic Index for Sustainable Economic Welfare (BISEW) contains strictly economy related variables and the Solid Index for Sustainable Economic Welfare (SISEW) which additionally contains an environmental component. Then we re-estimate the energy-growth nexus replacing the GDP with each of the two estimated types of the ISEW. We also estimate the conventional nexus but find no different implications between the GDP growth and the growth in sustainable economic welfare when energy conservation measures apply. Evidence of the feedback hypotheses in the three frameworks shows that energy c2 1 SDG 8 Sustainable Production and Consumption30 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Environmental Impacts of Contrasted Groundwater Pumping Systems Assessed by Life Cycle Assessment Methodology: Contribution to the Water-Energy Nexus StudyTunisia| France University of Carthage| AgroParisTech| Institut de recherche pour le développement| INRAE| Montpellier SupAgroPradeleix, L.| Roux, P.| Bouarfa, S.| Jaouani, B.| Lili-Chabaane, Z.| Bellon-Maurel, V.2015 10.1002/ird.1865Most studies on the environmental performance of irrigation have focused on the water-food-energy nexus, i.e. relationships between food production, water consumption and energy. However, water and energy are not the only relevant indicators of the environmental performance of irrigation systems. Life cycle assessment (LCA) is a holistic method that is well suited to comprehensive assessment. This paper aims at using LCA to assess the environmental impacts of contrasted groundwater pumping systems in semi-arid central Tunisia. In line with previous studies, our results confirm that for groundwater pumping, energy has the highest environmental impacts on human health, the ecosystem and resource depletion. Our work also highlights that along with pump efficiency, the type of power source must be considered when ranking pumping systems based on environmental performance. Indeed, diesel-powered pumping systems are more harmful than electric pumps when electricity is generated from natural gas and diesel-powered p6 5 SDG 6| SDG 9| SDG 12| SDG 13 Irrigation and Drainage 30 Life Cycle,Sustainable Development,SustainabilityGreenhouse Gas Emission,Life Cycle Assessment,Chemical Fertilizer
Toward a sustainable environment: nexus between consumption-based carbon emissions, economic growth, renewable energy and technological innovation in BrazilUnited Kingdom| Turkey Cyprus International University| Bournemouth University| European University of LefkeAdebayo, T.S.| Adedoyin, F.F.| Kirikkaleli, D. 2021 10.1007/s11356-021-14425-0This research investigates the drivers of consumption-based carbon emissions in Brazil by using a dataset covering the period between 1990 and 2018. These dynamics were examined by employing the ARDL bounds, DOLS, and gradual shift causality tests. The ARDL long- and short-run estimation outcomes reveal that: (a) renewable energy use stimulates the sustainability of the environment; (b) economic growth increases environmental degradation; and (c) technological innovation enhances the quality of the environment. In addition, the gradual shift causality test results disclosed that renewable energy consumption, economic growth, technological innovation and public-private partnership investment in energy can predict consumption-based carbon emissions in Brazil. Therefore, Brazilian policymakers should actively encourage the R&D of low-carbon technologies and renewable energy consumption. Domestic consumption levels, on the other hand, should be targeted, specifically those that are more energy-intensive and cause n our industry in Spain that ha3 3 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research29 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Feasibility analysis and optimization of an energy-water-heat nexus supplied by an autonomous hybrid renewable power generation system: An empirical study on airport facilitiesChina| Egypt| Hungary Tanta University| Budapest University of Technology and Economics| Al-Azhar University| Huazhong University of Science and Technology| Kafrelsheikh UniversityElkadeem, M.R.| Kotb, K.M.| Elmaadawy, K.| Ullah, Z.| Elmolla, E.| Liu, B.| Wang, S.| Dán, A.| Sharshir, S.W.2021 10.1016/j.desal.2021.114952This paper investigates the potential and feasibility of an integrating hybrid renewable power generation system with a large-scale reverse osmosis desalination plant to provide electricity, heat, and water for the New Capital International Airport, Egypt. The proposed energy system contains photovoltaic panels, wind turbine, combined heat-power microturbine generator, diesel generator, batteries, converter, thermal load controller, and a boiler. A comprehensive energy-economic-environmental optimization analysis was performed to optimize energy systems in which 16-feasible solutions were evaluated and compared. The results revealed that the optimal system has the least net present and energy costs by 1.54 M$ and 0.089 $/kWh, respectively, and needs only 1.12 years to recover the invested money. Moreover, the proposed system produces emissions of 59.5% less than the base-case. The optimal system has a negligible unmet load ratio since it has a negligible loss of power supply possibility of 0.0993%. The therma9 5 SDG 6| SDG 7 Desalination 29 Electric Power Transmission Networks,Wind Power,Electric Power DistributionGrid,Microgrid,Energy Systems
Renewable energy and sustainable development nexus in selected OECD countries Turkey Gaziantep University Bozkurt, C.| Akif Destek, M. 2015 - This article investigates the relationship between economic growth, renewable energy consumption, gross fixed capital and total number of labor for 1980-2012 in selected OECD countries in terms of sustainability. Four OECD countries are included in our model in order to differentiate the relationship between nuclear energy consumption and economic growth in more developed OECD countries such as the U.S. and Germany with less developed OECD countries such as Turkey and Italy. According to the results of autoregressive distributed lag approach, the effect of renewable energy consumption on gross domestic product (GDP) is positive in both U.S. and Germany whereas renewable energy consumption has negatively correlated with GDP in Italy and Turkey. It can be concluded that renewable energy consumption has positive effect on economic growth only in more developed countries.2 1 SDG 7| SDG 8 International Journal of Energy Economics and Policy29 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
A nexus approach for the MENA region-from concept to knowledge to action United Kingdom| Lebanon| Jordan| Germany| Morocco| Netherlands| SwedenStockholm Environment Institute| Overseas Development Institute| University of Twente| Potsdam Institute for Climate Impact Research| American University of BeirutHoff, H.| Alrahaife, S.A.| El Hajj, R.| Lohr, K.| Mengoub, F.E.| Farajalla, N.| Fritzsche, K.| Jobbins, G.| özerol, G.| Schultz, R.| Ulrich, A.2019 10.3389/fenvs.2019.00048There is wide agreement that a nexus or integrated approach to managing and governing natural resources such as land, water, and energy can improve environmental, climate, human, and political security. However, few if any countries in the MENA region have made progress in implementing such an approach. There appear to be several constraints inhibiting the development and adoption of nexus approaches. These constraints include strong sectoral silos, insufficient incentives for integrated planning and policy making at all levels, and limited vision, knowledge, and practical experience to guide successful implementation. In turn, the limited implementation and hence lack of empirical evidence of a nexus approach, which could demonstrate its benefits, does little to strengthen political will for the development of adequate incentives, structures, and procedures. Against this backdrop, this paper presents five case studies which take an integrated approach, in three MENA countries, namely Jordan, Lebanon, and Mor11 5 - Frontiers in Environmental Science29 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Does higher education system moderate energy consumption and climate change nexus? Evidence from a small island Saudi Arabia| Turkey University of Kyrenia| Eastern Mediterranean University| Prince Sultan University (PSU)Katircioglu, S.| Katircioĝlu, S.| Saqib, N. 2020 10.1007/s11869-019-00778-6This study estimates the effects of higher education development on climate changes through energy consumption in the case of Cyprus (North), which progressed successfully in this sector although countries other than Turkey do not recognize its state (Turkish Republic of Northern Cyprus). The results of this study reveal that there is strong evidence for the positive and significant impact of higher education growth on climate change via energy consumption. Therefore, it is concluded that educational development in Cyprus is a long-term contributor to the energy sector and, therefore, climate change.3 3 SDG 13 Air Quality, Atmosphere and Health28 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
An integrated approach to characterize the interaction between coastal morphodynamics, geomorphological setting and human interventions on the Mediterranean beaches of northwestern MoroccoMorocco| France Université Rennes 2| Normandie Université| Université PSL| Aix-Marseille Université| CNRS| Institut de recherche pour le développement| INRAE| Collège de France| Université de Nantes| Université de Bretagne Occidentale| Université d'Angers| Abdelmalek Essaâdi University| Institut universitaire de FranceEl Mrini, A.| Maanan, M.| Anthony, E.J.| Taaouati, M.2012 10.1016/j.apgeog.2012.08.009The purpose of this study is to determine the geographic distribution of types of beaches according to their different degrees of exposure to natural and anthropogenic forcings, an approach that is important for the implementation of appropriate coastal management strategies. Accordingly, the morphodynamic behavior of five Mediterranean beaches of Tetouan (in northwestern Morocco) was monitored over the course of a two-year project. The results show that seasonal beach changes are not very significant; the most important variations were recorded after storms. The type and mobility of beaches are a function of their curvature and distance from headlands, exposure to waves, grain size and sediment supply. Morphological changes are faster and more excessive in reflective beaches located north of the Cabo Negro promontory; moreover, these beaches have a greater tendency for erosion. Erosion vulnerability hazards have also increased in the northern part of the study area, due to coastal constructions. The timescal4 13 SDG 12| SDG 14 Applied Geography 28 Waves,Water Waves,Wave Energy ConversionCoast,Coastal Erosion,Beach Profile
MODELING THE NEXUS BETWEEN SUSTAINABLE DEVELOPMENT AND RENEWABLE ENERGY: THE AFRICAN PERSPECTIVES Tunisia| France Université de Lille| CNRS| University of Sfax| Université catholique de LilleTiba, S.| Belaid, F. 2021 10.1111/joes.12401Motivated by the gained momentum of the sustainable development goals (SDGs) under the umbrella of the United Nations organization, in the light of the SDG-7, which stipulates the access to affordable, sustainable, and modern energy, this paper explores the dynamic relationship between renewable energy and the pillars of sustainable development. Its insights are driven using a simultaneous equation model based on a panel of 25 African economies covering the period 1990–2014. The results show that renewable energy is important for sustainable development and that higher levels of renewable energy can increase sustainability. The findings also confirm the positive influence of renewable energy on the economic, environmental, social, and institutional dimensions. These positive effects stem from investment in clean energy in the whole of Africa, combined with structural changes promoting the use of clean energy and the achievement of the millennium development goals. The findings should be useful for policymaker2 4 SDG 7| SDG 8| SDG 13 Journal of Economic Surveys 28 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
20,000 years of societal vulnerability and adaptation to climate change in southwest Asia United Kingdom| United States| Germany| Jordan| Turkey| Australia| France| DenmarkUniversity of Hull| University of Cambridge| Hacettepe University| Avignon Université| University of California at Berkeley| University of Nottingham| German Jordanian University| University College London| University of New England| University of Plymouth| University of Leeds| University of Birmingham| University of Copenhagen| University of Liverpool| Aix-Marseille Université| CNRS| Cardiff University| Institut de recherche pour le développement| University of Reading| Ruhr University Bochum| NASA Goddard Institute for Space Studies| Oxford Brookes UniversityJones, M.D.| Abu-Jaber, N.| Alshdaifat, A.| Baird, D.| Cook, B.I.| Cuthbert, M.O.| Dean, J.R.| Djamali, M.| Eastwood, W.| Fleitmann, D.| Haywood, A.| Kwiecien, O.| Larsen, J.| Maher, L.A.| Metcalfe, S.E.| Parker, A.| Petrie, C.A.| Primmer, N.| Richter, T.| Roberts, N.| Roe, J.| Tindall, J.C.| Ünal-Imer, E.| Weeks, L.2019 10.1002/WAT2.1330The Fertile Crescent, its hilly flanks and surrounding drylands has been a critical region for studying how climate has influenced societal change, and this review focuses on the region over the last 20,000 years. The complex social, economic, and environmental landscapes in the region today are not new phenomena and understanding their interactions requires a nuanced, multidisciplinary understanding of the past. This review builds on a history of collaboration between the social and natural palaeoscience disciplines. We provide a multidisciplinary, multiscalar perspective on the relevance of past climate, environmental, and archaeological research in assessing present day vulnerabilities and risks for the populations of southwest Asia. We discuss the complexity of palaeoclimatic data interpretation, particularly in relation to hydrology, and provide an overview of key time periods of palaeoclimatic interest. We discuss the critical role that vegetation plays in the human–climate–environment nexus and discuss24 22 SDG 8| SDG 13 Wiley Interdisciplinary Reviews: Water27 Israel,Text,Ancient Arabia,Oman,Islamic Period
The nexus between electricity consumption and economic growth: New insights from meta-analysis Tunisia| Turkey| France Cag University| Université de Pau et des Pays de l'Adour| University of ManoubaBouoiyour, J.| Selmi, R.| Ozturk, I. 2014 - Although many factors have been identified to explain the nexus between electricity consumption and economic growth, the empirical evidence is rather mixed. Given these contradictory conclusions, the aim of this paper is to find out which outcome the meta-analysis would support by applying meta-analysis to a sample of the empirical results of 43 studies published between 1996 and 2013. We found that the conservation hypothesis is widely associated to American and European countries. However, conservative policies are likely to have an adverse effect on the economic growth in Asian and MENA countries. Conversely to expectations, the growth hypothesis is heavily associated to studied countries and considered modeling specifications. Additionally, while a neutrality hypothesis is insignificantly associated to MENA countries, the feedback hypothesis is not supported when appealing a panel of American economies. Therefore, the inconclusive results may be mainly due to the different country samples, econometric met3 3 SDG 8 International Journal of Energy Economics and Policy27 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Rapid assessment of the water–energy–food–climate nexus in six selected basins of North Africa and West Asia undergoing transitions and scarcity threatsUnited Kingdom| Lebanon| EgyptInternational Institute for Environment and Development| University of Oxford| American University of BeirutKing, C.| Jaafar, H. 2015 10.1080/07900627.2015.1026436Existing strategies for management of water scarcity in the Middle East and North Africa negotiate a complex system of trade-offs between water, energy, and food production. The effects of rural households' green water management practices on basin-level water, energy, food and carbon stocks and flows are sketched qualitatively in six basin agro-ecosystems. The case for increased strategic support for green agricultural water management practices appears stronger when weighed from the nexus perspective, rather than purely from the point of view of water balance and food production. Trade-offs under critical transitions affecting agricultural water use are explored, and the scope for quantitative monitoring is discussed. 2 3 SDG 6| SDG 15 International Journal of Water Resources Development27 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
Causality nexus of renewable energy consumption and social development: Evidence from high-income countries Tunisia University of Carthage Khribich, A.| Kacem, R.H.| Dakhlaoui, A. 2021 10.1016/j.renene.2021.01.005A substantial body of research has been carried out to analyze the determinants of renewable energy consumption, taking into consideration wide range of variables related to economic performance, environmental, institutional and political conditions. Nevertheless, little is known about the impact of social development on renewable energy consumption. The aim of the paper is to overcome this shortcoming and to investigate the causality nexus of renewable energy consumption and social development in the short and the long run, using a panel data set for 27 high-income countries over the period 1995–2015. The proposed methodology is based on the calculation of a Social Development Index (SDI) by aggregating several indicators related to social wellbeing. Next, a causality analysis is made based on the Engle-Granger two-step approach. Empirical analysis shows that social development contributes significantly to renewable energy consumption in the long-run, but not in the short-run. Nevertheless, based on a simula3 1 SDG 7 Renewable Energy 26 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
System Dynamic Model for Crop Production, Water Footprint, and Virtual Water Nexus Egypt Ministry of Water Resources & Irrigation El-Gafy, I. 2014 10.1007/s11269-014-0667-2Intended for comprehensive assessment of water usage in agricultural for food production and to address its future, it is essential to scrutinize the dynamic behavior of crop production and its water footprint and virtual water trade. Through the current research a System Dynamic model that can be applied to estimate crop production, water footprint, and virtual water nexus was developed. The system could be applied to explore how water footprint of crop production and consumption change under proposed planned scenarios which differ from each other in terms of main drivers of change. The drivers of change include population, per capita crop consumption, crop trade patterns, crop yield, and climate change impact. The system is developed to be applied at the country level. A case study from Egypt was analyzed applying the developed system. Where, water footprint of wheat production (green, blue, and grey water), consumption (internal, import and export), and its virtual water balance for years 2010 to 2050 were1 1 SDG 2| SDG 6| SDG 10| SDG 13 Water Resources Management 26 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The Energy-Growth Nexus: History, Development, and New Challenges Spain| Tunisia| Germany| Czech RepublicUniversity of Sousse| Mendel University in Brno| Münster University of Applied Sciences| University of Castilla-La ManchaHajko, V.| Sebri, M.| Al-Saidi, M.| Balsalobre-Lorente, D.2018 10.1016/B978-0-12-812746-9.00001-8 4 4 - The Economics and Econometrics of the Energy-Growth Nexus26 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
A revisit to the relationship between financial development and energy consumption: Is globalization paramount? China| Turkey Guangdong University of Foreign Studies| Erciyes University Danish| Ulucak, R. 2021 10.1016/j.energy.2021.120337The pace of globalization continues to increase, expanding economic activities around the globe and influencing energy consumption in both developing and developed countries. However, views have become different on whether globalization increases or decreases energy consumption. The present research investigates the nexus among financial development, globalization, and energy consumption from 1980 to 2017 by conducting a newly developed method, bootstrap auto-regressive distributive lag (BARDL) by McNown et al. [1] for the empirical estimation. Empirical results confirm that both globalization and financial development increase energy consumption in Pakistan. Further per capita GDP promotes energy consumption. Sound financial systems attract foreign investors and improve economic efficiency, but the role of globalization cannot be left out of the development process. This new finding provides direction for policymakers who seek to improve energy efficiency. 2 2 SDG 7 Energy 26 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Renewable energy production, energy consumption and sustainable economic growth in Turkey: A VECM approach Turkey Cankaya University Dinç, D.T.| Akdoğan, E.C. 2019 10.3390/su11051273There exists a highly interrelated relationship between energy, the environment and growth where the efficient management of this nexus is not only a must for sustainable development and human wellbeing but is also a basis for formulating sound economic policies harnessed with energy and environmental policies. Thus, this paper aims at investigating the causal relationships among renewable energy production, total energy consumption and economic growth for Turkey both in the long and short runs. The analyses are conducted by using the Johansen-Juselius co-integration test, the vector error correction model, Granger causality, impulse-response functions and variance decomposition for the period 1980-2016. Our findings obtained for the causal relationship between renewable energy and economic growth points to a bidirectional relationship both in the short and in long runs that promote feedback hypothesis, and it also reports a causal relationship running from energy consumption to economic growth both in the sh2 1 SDG 7| SDG 8| SDG 13 Sustainability (Switzerland) 26 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Causality between market liquidity and depth for energy and grains Taiwan| Spain| United States| Turkey| NetherlandsMiddle East Technical University| Complutense University| Drexel University| Erasmus University Rotterdam| National Chung Hsing UniversitySari, R.| Hammoudeh, S.| Chang, C.-L.| McAleer, M.2012 10.1016/j.eneco.2012.02.006This paper examines the roles of futures prices of crude oil, gasoline, ethanol, corn, soybeans and sugar in the energy-grain nexus. It also investigates the own- and cross-market impacts for the lagged grain trading volume and the open interest in the energy and grain markets. According to the results, the conventional view, for which the impacts are from oil to gasoline to ethanol to grains in the energy-grain nexus, does not hold well in the long run because the oil price is influenced by gasoline, soybeans and oil. Moreover, gasoline is preceded by only the oil price, and ethanol is not foreshadowed by any of the prices. However, in the short run, a two-way feedback in both directions exists in all markets. The grain trading volume effect across oil and gasoline is more pronounced in the short-run than in the long-run, satisfying both the overconfidence/disposition and the new information hypotheses across markets. The results for the ethanol open interest show that money flows out of this market in both 4 5 - Energy Economics 25 Microfinance,Farmers,CooperativePrice Transmission,Market Integration,Error Correction Model
Cointegration and causality analysis of dynamic linkage between industrial energy consumption and economic growth in Pakistan China| Turkey Southeast University, Nanjing| Sichuan Agricultural University| Lanzhou University| Cag UniversityChandio, A.A.| Rauf, A.| Jiang, Y.| Ozturk, I.| Ahmad, F.2019 10.3390/su11174546Energy consumption is a crucial factor to promote industrial sector contribution in an economy for its economic progression. Indeed, Pakistan is an emerging country, but recently adjoining with a very severe deficit of electricity sources. Hence, the industry value added growth leading to economic progression is also fronting inevitable challenges to promote the industry growth. The main objective of the study is to investigate the linkages between industrial sector oil, gas and electricity consumption, and renewable energy consumption with economic development in Pakistan. The findings display evidence of cointegration and a long-run relationship between the consumption of industrial energy and economic growth in Pakistan. The results showed that industrial electricity consumption and industrial gas consumption have a positive and statistically significant impact on economic growth both in the long run and the short run in Pakistan. Industrial oil consumption negatively impacts economic growth in the long ru5 4 SDG 7| SDG 8| SDG 9| SDG 13 Sustainability (Switzerland) 25 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
A wavelet coherence analysis: nexus between urbanization and environmental sustainability Turkey European University of Lefke Kirikkaleli, D.| Sowah, J.K. 2020 10.1007/s11356-020-09305-yThe present study aims to explore the co-movement between urbanization and environmental sustainability for the period 1950 to 2014 using the wavelet coherence technique within the global framework. The wavelet coherence technique allows us to investigate both the long-run and short-term causal relationships between urbanization and environmental sustainability within the global framework. The findings reveal that (i) wavelet correlation from the global perspectives indicates a significant wavelet relationship between urbanization and environmental sustainability for medium- and long-term horizons; however, the correlations are not significant for the short-term horizons; (ii) significant vulnerabilities in urbanization and environmental sustainability are observed at different periods and different frequency levels; (iii) urbanization has reliable power for explaining environmental sustainability at different periods between 1970 and 2000. Based on our study, we suggest that global urban planners and policym lity of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm t2 1 SDG 7| SDG 11| SDG 13 Environmental Science and Pollution Research25 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
The Role of Institutions in the Renewable Energy-Growth Nexus in the MENA Region: a Panel Cointegration Approach Tunisia| Saudi Arabia Prince Sattam Bin Abdulaziz University| University of Manouba Saidi, H.| El Montasser, G.| Ajmi, A.N. 2020 10.1007/s10666-019-09672-yInstitutional quality plays an undeniable role in every goal of accelerating economic growth. While the MENA region offers many natural assets that can make investments in renewable energy profitable, this region suffers from several institutional quality issues. In this line of thinking, this paper examines the relationship between renewable energy and economic growth in MENA countries taking into account institutional measures. To get a deeper insight into the relationship between this triangle of annual variables spreading from 1986 to 2015, our study considered a broader set of institutional variables, namely, corruption, bureaucracy quality, democracy accountability, law and order, and ethnic tensions. Using panel cointegration tests, we found that renewable energy, economic growth, and any institutional measures, of all considered in this study, are cointegrated. Furthermore, we found a strong causality running from renewable energy and any institutional measure, except law and order, to growth. A rever3 2 SDG 7| SDG 8| SDG 16 Environmental Modeling and Assessment25 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The nexus between renewable energy consumption and economic growth in Morocco Morocco University of Hassan II Casablanca| Ibn Tofail University Bouyghrissi, S.| Berjaoui, A.| Khanniba, M. 2021 10.1007/s11356-020-10773-5It is known that the transition to renewable energy can be a lever for the growth of both developed and developing countries. Thus, the whole world starts to become aware of the importance of the development of renewable energies, which became a priority for the future. In this context, Morocco belongs to the countries that set up some development policies for renewable energies in the short and medium term. Furthermore, this article investigates and analyzes the nexus and the relationship between renewable and non-renewable energy consumption, CO2 emissions, and economic growth for Morocco over the period going from 1990 to 2014 using the auto-regressive distributed lag model approach and the Granger causality test. The empirical results support that renewable energies in Morocco start to give their positive effects on the economic dimension of sustainable development and it is found that there is causality from renewable energy consumption to economic growth and from economic growth to CO2 emissions. Howevenly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial paten3 2 SDG 7| SDG 8| SDG 9| SDG 13 Environmental Science and Pollution Research25 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Bridging Science and Policy in Water-Energy-Food Nexus: Using the Q-Nexus Model for Informing Policy Making Lebanon Lebanese University Karnib, A. 2018 10.1007/s11269-018-2059-5Water, energy and food (WEF) systems are highly interconnected and they directly and indirectly affect one another. Science based tools that quantify the direct and indirect interconnections between water, energy and food systems are essential for informing effective WEF policy-making. The Q-Nexus Model is a mathematically-based quantitative WEF nexus assessment tool that serves as platform to quantify, simulate and optimize water, energy and food as interconnected systems of resources. This paper presents a generic scenario-based framework of using Q-Nexus Model for informing about the nexus effects that need to be reflected in the WEF planning and policy-making settings. Firstly, the technical features of the Q-Nexus Model and its capability to evaluate the direct and indirect quantitative effects are introduced. Secondly, the use of the Q-Nexus Model to quantify and simulate numerous key challenges and policy options are then presented. At the practical level, a numerical experiment is presented, and resul1 1 - Water Resources Management 25 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Analytical investigation of different operational scenarios of a novel greenhouse combined with solar stills Egypt City for Scientific Research and Technology Applications| Egypt-Japan University of Science and Technology| Alexandria UniversitySalah, A.H.| Hassan, G.E.| Fath, H.| Elhelw, M.| Elsherbiny, S.2017 10.1016/j.applthermaleng.2017.05.022This study is an analytical investigation for the performance of a new stand-alone agriculture Green House (GH) integrated with on-roof Transparent Solar Stills (TSS) to be a self-sufficient of irrigation requirements. This system utilizes the surplus solar energy via direct solar desalination in TSS and Humidification-Dehumidification (HDH) process as two sources for water production. The effect of using the on-roof TSS on the GH performance, the power required for heating and fans operation at different climate conditions is discussed. The paper investigates the effect of the fresh air ratio and the bypass ratio for the condenser of the cooling system on the internal micro-climatic conditions of the GH. For different climatic conditions of Borg-Elarab, Egypt, controlling both the condenser bypass and fresh air ratios can be used to satisfy the required micro-climate conditions and water requirements for plant growth and minimize the power consumption for cooling system. The results show that the daily avera h we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protei5 3 SDG 6| SDG 7| SDG 13 Applied Thermal Engineering 24 Greenhouses,Tomatoes,PlantsGreenhouses,Microclimate,Temperature
Biodiversity and yield under different land-use types in orchard/vineyard landscapes: A meta-analysis Algeria| Japan National Agriculture and Food Research Organization| University of Batna 2 Mostefa Ben BoulaidKatayama, N.| Bouam, I.| Koshida, C.| Baba, Y.G.2019 10.1016/j.biocon.2018.11.020Although there are several alternative approaches to conventional farming for the nexus of food and biodiversity, the effects of different land management regimes on biodiversity conservation and agricultural production have not been fully evaluated. Focusing on orchard and vineyard landscapes, which host many conservation-priority species, we conducted a series of meta-analyses to compare (1) three measures of biodiversity (taxon richness, abundance, and community similarity) among five management regimes (conventional, integrated, organic, and abandoned orchards/vineyards and (semi-)natural habitats) and (2) fruit/nut yield among the three farming systems. Compared to conventional farming, integrated farming supported higher richness (on average +11%) and a slightly lower yield (−1%). The lack of positive effect on overall abundance was due to the increase in natural enemies and the decrease in pests. Organic farming showed greater richness and abundance (+16% and +51%, respectively) and a significantly low4 2 SDG 2| SDG 15 Biological Conservation 23 Birds,Nests,Seabirds Agri-Environment,Birds,Skylark Rocket Vehicle
Linking service provision to material cycles: A new framework for studying the resource efficiency–climate change (RECC) nexus Norway| Israel| United States| Germany| CanadaUniversity of Freiburg| Reichman University| Yale University| University of British Columbia| Norwegian University of Science and TechnologyPauliuk, S.| Fishman, T.| Heeren, N.| Berrill, P.| Tu, Q.| Wolfram, P.| Hertwich, E.G.2021 10.1111/jiec.13023Material production accounts for 23% of all greenhouse gas emissions. More efficient use of materials—through decoupling of services that support human well-being from material use—is imperative as other emission mitigation options are expensive. An interdisciplinary scientific assessment of material efficiency and its links to service provision, material cycle management, and climate policy is needed to identify effective strategies and help design the policy framework required for their implementation. We present the resource efficiency–climate change (RECC) mitigation framework, a first step toward such a comprehensive assessment. RECC is based on dynamic material flow analysis and links the services provided (individual motorized transport and shelter) to the operation of in-use stocks of products (passenger vehicles and residential buildings), to their expansion and maintenance, and to their material cycles to model mitigation strategies and analyze trade-offs for environmental impacts along the products7 5 SDG 7| SDG 12| SDG 13 Journal of Industrial Ecology 23 Electricity,Energy,EconomicsMaterial Flow Analysis,Strategic Materials,Metals
Exploring the role of conventional energy consumption on environmental quality in Brazil: Evidence from cointegration and conditional causality Kazakhstan| Turkey| Russian FederationIstanbul Gelisim University| KIMEP University| Akdeniz Karpaz Universitesi| Nisantasi Universitesi| South Ural State UniversityWada, I.| Faizulayev, A.| Victor Bekun, F. 2021 10.1016/j.gr.2021.06.009The study explores the nexus between energy, export, import, population and economic growth on environmental quality in Brazil. Hence the long-run equilibrium association and dynamic causality amongst environmental quality—proxy with CO2 emission—energy consumption, trade policy, and population growth in Brazil is empirically estimated. Annual frequency time-series data from 1971 to 2016 is employed within the ARDL bounds testing methodological framework. The conditional Granger causality procedure within the VECM is followed to examine dynamic short-term and long-run causations in the estimated model. Thus, a stable long-run relationship is empirically established in the estimated model. Hence, within the CO2 emission energy-augmented model—via the channel of real GDP per capita, real per capita exports/imports, and population growth—CO2 emissions converge to its long-run equilibrium by an average speed of 37.47% on an annually basis. Additionally, a 1% increase in energy consumption increases CO2emissions bnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestib3 5 SDG 8| SDG 10| SDG 13| SDG 15 Gondwana Research 22 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

A Nexus between Theory and Experiment: Non-Empirical Quantum Mechanical Computational Methodology Applied to Cucurbit[n]uril⋅Guest Binding InteractionsAustria| Israel| Croatia| United States| Czech RepublicRuder Boskovic Institute| Johannes Kepler University Linz| Palacký University Olomouc| Charles University| Ben-Gurion University of the Negev| University of Maryland, College Park| Czech Academy of SciencesHostaš, J.| Sigwalt, D.| Šekutor, M.| Ajani, H.| Dubecký, M.| Řezáč, J.| Zavalij, P.Y.| Cao, L.| Wohlschlager, C.| Mlinarić-Majerski, K.| Isaacs, L.| Glaser, R.| Hobza, P.2016 10.1002/chem.201601833A training set of eleven X-ray structures determined for biomimetic complexes between cucurbit[n]uril (CB[7 or 8]) hosts and adamantane-/diamantane ammonium/aminium guests were studied with DFT-D3 quantum mechanical computational methods to afford ΔGcalcdbinding energies. A novel feature of this work is that the fidelity of the BLYP-D3/def2-TZVPP choice of DFT functional was proven by comparison with more accurate methods. For the first time, the CB[n]⋅guest complex binding energy subcomponents [for example, ΔEdispersion, ΔEelectrostatic, ΔGsolvation, binding entropy (−TΔS), and induced fit Edeformation(host), Edeformation(guest)] were calculated. Only a few weeks of computation time per complex were required by using this protocol. The deformation (stiffness) and solvation properties (with emphasis on cavity desolvation) of cucurbit[n]uril (n=5, 6, 7, 8) isolated host molecules were also explored by means of the DFT-D3 method. A high ρ2=0.84 correlation coefficient between ΔGexptland ΔGcalcdwas achieved withnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natu13 7 - Chemistry - A European Journal22 Quantum Chemistry,Density Functional Theory,Molecular OrbitalsDensity Functional,Social Interaction,Generalized Gradient Approximation



The contribution of the anthropogenic impact of biomass utilization on ecological degradation: revisiting the G7 economies Turkey Cyprus International University Gyamfi, B.A.| Sarpong, S.Y.| Bein, M.A. 2021 10.1007/s11356-020-11073-8The debate on ecological matters that relate to the biomass emissions nexus has gained prominence and different scholars have suggested various forms of policy directions to tackle the menace. This study seeks to contribute to this subject by examining the impact of biomass energy use on carbon dioxide pollution in the G7 economies context. Thus, to this end, we employed energy usage and GDP measured as economic growth which adds factors that can influence pollution for annual time-frequency between1995 and 2016 for the case of G7 economies. The present study adds to the extant literature by the adoption of the novel econometric techniques such as the panel cross-section augment ARDL and common correlated estimate mean group (CCEMG) to evaluate the impact of biomass energy on pollutants. The empirical results from all the techniques show that biomass energy consumption significantly and negatively correlates to CO2 emissions meaning that it helps to reduce pollution in the long run. On the other hand, there inly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the3 1 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research22 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

Renewables, food (in)security, and inflation regimes in the coastline Mediterranean countries (CMCs): the environmental pros and cons Turkey Istanbul Gelisim University Alola, A.A.| Yalçiner, K.| Alola, U.V. 2019 10.1007/s11356-019-06576-yIn the present (twenty-first) century, the pertinent challenge of attaining the regime of food security with low pollution amidst the drive for sustainable economy and energy efficiency is core to governance and intergovernmental agencies. Therefore, in an attempt to investigate environmental issues among the coastline Mediterranean countries (CMCs) for the first time, the current study examines the dynamic long-run nexus of carbon dioxide (CO2) emissions with food production and inflation rate over the annual period 1995–2014. Using a dynamic Autoregressive Distributed Lag (ARDL) approach, the consumption of renewable energy in the panel of sixteen (16) CMCs is empirically observed to be an efficient policy vehicle for mitigating CO2 emissions. Also, in all the examined CMCs, consumption of renewables is observed to cause significant decline in CO2 emissions, thus securing a sustainable environment. However, in the long run and in the panel of CMCs, the study reveals that increase in food production (a drivenly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs ope3 1 SDG 2| SDG 7| SDG 13| SDG 14| SDG 15 Environmental Science and Pollution Research22 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

An overview of monitoring and reduction strategies for health and climate change related emissions in the Middle East and North Africa region United Kingdom| Egypt American University in Cairo| University of Surrey Abbass, R.A.| Kumar, P.| El-Gendy, A. 2018 10.1016/j.atmosenv.2017.11.061his review assesses the current state of air pollution in the Middle East and North Africa (MENA) region. Emission types and sources in the region are identified and quantified to understand the monitoring, legislative and reduction needs through a systematic review of available literature. It is found that both health (e.g., particulate matter, PM; and heavy metals) and climate change (e.g., carbon dioxide and methane) emissions are increasing with the time. Regarding health emissions, over 99% of the MENA population is exposed to PM levels that exceed the standards set by the World Health Organization (WHO). The dominant source of climate change emissions is the energy sector contributing ∼38% of CO2 emissions, followed by the transport sector at ∼25%. Numerous studies have been carried out on air pollution in the region, however, there is a lack of comprehensive regional studies that would provide a holistic assessment. Most countries have air quality monitoring systems in place, however, the data is not enly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal f3 2 SDG 3| SDG 9| SDG 11| SDG 12| SDG 13 Atmospheric Environment 22 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

Environment degradation, economic growth and energy consumption nexus: A wavelet-windowed cross correlation approach Tunisia| Saudi Arabia| France King Saud University Jammazi, R.| Aloui, C. 2015 10.1016/j.physa.2015.05.058This paper analyzes the interactive linkages between carbon dioxide (CO2) emissions, energy consumption (EC) and economic growth (EG) using a novel approach namely wavelet windowed cross correlation (WWCC) for six oil-exporting countries from the GCC (Gulf Cooperation Council) region over the period 1980-2012. Our empirical results show that there exists a bidirectional causal relationship between EC and EG. However, the results support the occurrence of unidirectional causality from EC to CO2 emissions without any feedback effects, and there exists a bidirectional causal relationship between EG and CO2 emissions for the region as a whole. The study suggests that environmental and energy policies should recognize the differences in the nexus between EC and EG in order to maintain sustainable EG in the GCC region. Our findings will be useful for GCC countries to better evaluate its situation in the future climate negotiations. The overall findings will help GCC countries assess its position better in future clnly company in our industry2 1 SDG 8| SDG 13 Physica A: Statistical Mechanics and its Applications22 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth

On the nexus among carbon dioxide emissions, energy consumption and economic growth in G-7 countries: new insights from the historical decomposition approachEgypt| Turkey| France Gazi University| Izmir Democracy University| Eastern Mediterranean University| Montpellier Business SchoolBalcilar, M.| Ozdemir, Z.A.| Tunçsiper, B.| Ozdemir, H.| Shahbaz, M.2020 10.1007/s10668-019-00563-6This paper investigates the relationship between carbon dioxide emissions, energy consumption and economic growth in the G-7 countries from a historical perspective. To this end, taking time-varying interaction and business cycle into account, we use the historical decomposition method for the first time in the literature. Our results provide evidence that Canada, Italy, Japan and partly the USA need to sacrifice economic growth if they aim to reduce CO2 emissions by decreasing fossil-based energy use. This situation is not valid since the early 1990s for France, throughout the analysis period for Germany and a few exceptions in all periods for the UK. Furthermore, empirical results provide evidence contrary to the EKC hypothesis for Canada, Germany, Japan, the UK and the USA. We found BC-shaped and N-shaped curves for France and Italy, respectively. Although the EKC hypothesis is not valid for Germany and the UK, economic growth has no damaging effect on environmental quality. Also, this effect seems to be cnly company in our i5 4 SDG 8| SDG 13 Environment, Development and Sustainability22 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Numerical and experimental analyses of a transparent solar distiller for an agricultural greenhouse Egypt City for Scientific Research and Technology Applications| Arab Academy for Science, Technology and Maritime Transport| Alexandria UniversityRabhy, O.O.| Adam, I.G.| Elsayed Youssef, M.| Rashad, A.B.| Hassan, G.E.2019 10.1016/j.apenergy.2019.113564Solar distillers are the simplest desalination equipment used to produce fresh water using the most sustainable source of energy. In this research, a new fully transparent solar distiller is designed to be integrated into the roof of an agricultural greenhouse using the excess solar radiation to produce desalinated water for plant irrigation. A numerical technique is proposed to analyse the performance of the distiller. This technique couples a lumped model based on transient mass and energy balance equations for different components of the distiller with a computational fluid dynamics (CFD) model to simulate the flow, heat transfer, and phase change of humid air and water with a free surface inside the distiller. The predicted temperature variations of the glass and basin by the lumped model are used as boundary conditions for the CFD model to improve the accuracy of the water production estimations. The results of the lumped model and the coupled lumped–CFD model are compared with the experimental data from5 3 SDG 6| SDG 7 Applied Energy 21 Membranes,Desalination,UltrafiltrationSolar Still,Humidifiers,Desalination
Templated dewetting of single-crystal sub-millimeter-long nanowires and on-chip silicon circuits Tunisia| Germany| Morocco| Italy| FranceAix-Marseille Université| CNRS| University of Hassan II Casablanca| University of Monastir| National Research Council of Italy| Université de Toulon| Technische Universität DresdenBollani, M.| Salvalaglio, M.| Benali, A.| Bouabdellaoui, M.| Naffouti, M.| Lodari, M.| Corato, S.D.| Fedorov, A.| Voigt, A.| Fraj, I.| Favre, L.| Claude, J.B.| Grosso, D.| Nicotra, G.| Mio, A.| Ronda, A.| Berbezier, I.| Abbarchi, M.2019 10.1038/s41467-019-13371-3Large-scale, defect-free, micro- and nano-circuits with controlled inter-connections represent the nexus between electronic and photonic components. However, their fabrication over large scales often requires demanding procedures that are hardly scalable. Here we synthesize arrays of parallel ultra-long (up to 0.75 mm), monocrystalline, silicon-based nano-wires and complex, connected circuits exploiting low-resolution etching and annealing of thin silicon films on insulator. Phase field simulations reveal that crystal faceting and stabilization of the wires against breaking is due to surface energy anisotropy. Wires splitting, inter-connections and direction are independently managed by engineering the dewetting fronts and exploiting the spontaneous formation of kinks. Finally, we fabricate field-effect transistors with state-of-the-art trans-conductance and electron mobility. Beyond the first experimental evidence of controlled dewetting of patches featuring a record aspect ratio of ~ 1/60000 and self-assemb18 7 - Nature Communications 21 Electromigration,Atomic Layer Deposition,Thin FilmsDrying,Thin Films,Solid State
An analytical framework to assess SDG targets within the context of WEFE nexus in the Mediterranean region Belgium| Turkey| Greece| Italy Istanbul University Cerrahpaşa| European Commission Joint Research Centre Institute| University of ThessalyMalagó, A.| Comero, S.| Bouraoui, F.| Kazezyılmaz-Alhan, C.M.| Gawlik, B.M.| Easton, P.| Laspidou, C.2021 10.1016/j.resconrec.2020.105205Understanding the complex relationships amongst Water, Energy, Food and Ecosystems (WEFE nexus) together with the achievement of Sustainable Development Goals (SDGs) is critical for the development of a sustainable and secure future in the Mediterranean area. In this study, we analysed 29 case studies across the Mediterranean region which describe potential success stories for the implementation of good nexus practices. We developed an analytical framework for investigating the impacts on 15 SDG targets and we also explicitly quantified the magnitude of interconnection of nexus pillars with SDGs. Our findings showed that renewable energies have a predominant role on sustainability. Moreover, to achieve the highest positive impacts on economy, environment and society, it is necessary to ensure that both people and ecosystems benefit from a minimum amount of goods/qualities as expected by specific targets like SDG 6.1–4 (clean water and sanitation) and 15.1–3 (life on land), as well as 7.2–3 (affordable and cle7 3 SDG 2| SDG 6| SDG 7| SDG 8| SDG 12| SDG 13Resources, Conservation and Recycling21 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The casual nexus between child mortality rate, fertility rate, GDP, household final consumption expenditure, and food production index Turkey Middle East Technical University Asumadu-Sarkodie, S.| Owusu, P.A. 2016 10.1080/23322039.2016.1191985In this study, the causal nexus between child mortality rate, fertility rate, GDP, household final consumption expenditure, and food production index in Ghana was investigated spanning from 1971 to 2013 using the Autoregressive and Distributed Lag (ARDL) method. The study tested for unit root, ARDL bounds cointegration test, ARDL long-run elasticities, Granger causality, and Variance Decomposition Analysis using Cholesky technique. There was evidence of long-run equilibrium relationship running from fertility rate, food production index, GDP, and household final consumption expenditure to the mortality rate. There was evidence of a bidirectional causality running from household final consumption expenditure to fertility rate. Evidence from the Variance Decomposition Analysis shows that, almost 6% of future fluctuations in mortality rate are due to shocks in the food production index, while 2% of future fluctuations in mortality rate are due to shocks in fertility rate. Evidence from the study shows that the i2 1 SDG 2 Cogent Economics and Finance20 Russia,Russian,Ukraine Eurasian Economic Union,Central Asia,Russia
Energy Portfolio Assessment Tool (EPAT): Sustainable energy planning using the WEF nexus approach – Texas case Lebanon| United States Texas A&M University| American University of Beirut Mroue, A.M.| Mohtar, R.H.| Pistikopoulos, E.N.| Holtzapple, M.T.2019 10.1016/j.scitotenv.2018.08.135n this study, the causal nexus between child mortality rate, fertility rate, GDP, household final consumption expenditure, and food production index in Ghana was investigated spanning from 1971 to 2013 using the Autoregressive and Distributed Lag (ARDL) method. The study tested for unit root, ARDL bounds cointegration test, ARDL long-run elasticities, Granger causality, and Variance Decomposition Analysis using Cholesky technique. There was evidence of long-run equilibrium relationship running from fertility rate, food production index, GDP, and household final consumption expenditure to the mortality rate. There was evidence of a bidirectional causality running from household final consumption expenditure to fertility rate. Evidence from the Variance Decomposition Analysis shows that, almost 6% of future fluctuations in mortality rate are due to shocks in the food production index, while 2% of future fluctuations in mortality rate are due to shocks in fertility rate. Evidence from the study shows that the in4 2 SDG 6| SDG 7| SDG 15 Science of the Total Environment20 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Alternative and nuclear energy consumption-economic growth nexus for Israel: Evidence based on bootstrap-corrected causality tests Turkey Nevsehir Haci Bektas Veli Universitesi Aslan, A.| Çam, S. 2013 10.1016/j.pnucene.2012.09.002This paper examines the causal relationship among nuclear energy consumption, economic growth, capital and labor for Israel, over the period of 1985-2009 using a bootstrap-corrected causality. It is found that there exists unidirectional causality running from nuclear energy to GDP. Therefore, environmental policies to conserve nuclear energy consumption may weaken the economic growth and development in Israel.2 1 SDG 8 Progress in Nuclear Energy 20 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Investigation of energy consumption–Economic growth nexus: A note on MENA sample China| Turkey Beijing Institute of Technology| Istanbul Medeniyet University| Shenzhen UniversityErdoǧan, S.| Gedikli, A.| Yılmaz, A.D.| Haider, A.| Zafar, M.W.2019 10.1016/j.egyr.2019.08.034 #NAME? 5 3 SDG 8 Energy Reports 20 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Does oil price drive world food prices? Evidence from linear and nonlinear ARDL modeling Tunisia| Saudi Arabia University of Sousse| Northern Borders University| University of TunisZmami, M.| Ben-Salha, O. 2019 10.3390/economies7010012The macroeconomic outcomes of oil price fluctuations have been at the forefront of the debate among economists, financial analysts and policymakers over the last decades. Among others, the oil price-food price nexus has particularly received a great deal of attention. While an abundant body of literature has focused on the linear relationship between oil price and food price, little is known regarding the nonlinear interactions between them. The aim of this paper is to conduct aggregated and disaggregated analyses of the impact of the Brent and West Texas Intermediate (WTI) oil prices on international food prices between January 1990 and October 2017. The empirical investigation is based on the estimation of linear and nonlinear autoregressive distributed lag (ARDL) models. The findings confirm the presence of asymmetries since the overall food price is only affected by positive shocks on oil price in the long-run. While the dairy price index reacts to both positive and negative changes of oil price, the impa2 3 SDG 2 Economies 20 Biofuels,Biomass,BioenergyAgricultural Prices,Biodiesel,Biofuel
Energy consumption and trade openness nexus in Egypt: Asymmetry analysis Egypt| Saudi Arabia Prince Sattam Bin Abdulaziz University| Kafrelsheikh University Alkhateeb, T.T.Y.| Mahmood, H. 2019 10.3390/en12102018Trade openness may support the economic growth of any country but its environmental effects due to increasing energy consumption cannot be ignored. This research hypothesizes the asymmetrical effects of both economic growth and trade openness on the energy consumption of Egypt from 1971-2014. Our estimates suggest that both economic growth and trade openness have asymmetrical effects on the energy consumption in both long and short runs because magnitude of the effects are found unequal. Both increasing and decreasing economic growth have positive effects on the energy consumption in the long and short runs except an insignificant effect of decreasing economic growth in the short run. Increasing and decreasing trade openness have also positive effects on the energy consumption in the long and short runs except an insignificant effect of decreasing trade openness in the long run. The increasing energy consumption, as results of increasing economic growth and/or trade openness, may have environmental consequenc2 2 SDG 8 Energies 19 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Transformation of the water-energy nexus in Turkey: Re-imagining hydroelectricity infrastructure Turkey Bogazici University Eren, A. 2018 10.1016/j.erss.2018.04.013his article develops a critical perspective on the water-energy nexus under transformation and introduces ‘infrastructure’ as a conceptual-analytical reference point for revealing relations between water and energy and in understanding how they work. By utilizing this approach, the article focuses on the emergence of a liberalized electricity market and the launch of a hydroelectricity program under the neoliberal water and energy policies of the Turkish state. Through a case study of the hydroelectricity infrastructures in the İkizdere River Basin, the article demonstrates that the liberalized electricity market exerts implicitly ‘structural tensions’ on the hydroelectricity companies on the local level to minimize the natural variability of the river. In return, the hydroelectricity companies built infrastructures in the form of water storage and chained configurations that take the role of providing electricity to the market in a predetermined manner. Hence, they take the control of river flow and regulate1 1 SDG 7| SDG 8 Energy Research and Social Science19 Water,Water Resources,Water ManagementWater Rights,Political Ecology,Peru
The nexus of electricity consumption and economic growth in Gulf Cooperation Council economies: evidence from non-stationary panel data methods Turkey| Malaysia University of Wollongong| Cag University| Universiti Sains Malaysia| Multimedia UniversityAl-Mulali, U.| Tang, C.F.| Tan, B.W.| Ozturk, I.2019 10.1080/12269328.2018.1521753This paper investigates the electricity-growth nexus of Gulf Cooperation Council (GCC) member countries from 1980 to 2014. To achieve the goal of this research, both panel cointegration and causality approaches are utilised to examine the long-term and causal relationships between variables. Empirical results confirm the presence of cointegration between variables. Moreover, this study finds that electricity consumption affects the long-term economic growth. Given that GCC member countries are energy-dependent economies, policies that aim to conserve energy consumption may jeopardise economic growth.4 4 SDG 8 Geosystem Engineering 19 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Inland wetland time-series digital change detection based on SAVI and NDWI indecies: Wadi El-Rayan lakes, Egypt Egypt| Nigeria University of Ibadan| Suez University Eid, A.N.M.| Olatubara, C.O.| Ewemoje, T.A.| El-Hennawy, M.T.| Farouk, H.2020 10.1016/j.rsase.2020.100347Water resource scarcity and climate change impacts are putting pressure on Egyptian government to achieve the water, energy and food security nexus in order to find optimized choices compromising between environmental ecosystems and the society. Despite of being considered as an ecological restoration success, Wadi El-Rayan (WR) wetlands is becoming a depleted ecosystem due to water resources vulnerability. The primary objective of this study is to apply remote sensing (RS) data and GIS methods to the various components of the WR wetland ecosystem, including vegetation, water and soil, and to assess their recent status over the previous three decades. Four multi-temporal/multi-spectral Landsat were analyzed, including TM (1990, 1999 and 2010) and OLI-TIRS (2019). Vegetation and water indices were employed to extract the vegetation, water and soil features in order to assess the change scenarios. The results showed that open soil increased significantly during the study period, particularly during the past ten5 2 SDG 2| SDG 6| SDG 13| SDG 15 Remote Sensing Applications: Society and Environment19 Remote Sensing,Image Classification,Satellite ImageryRadar Altimetry,Flood Hazards,Remote Sensing
Energy cost of irrigation policy in Morocco: a social accounting matrix assessment Morocco| France AgroParisTech| Institut de recherche pour le développement| INRAE| Montpellier SupAgro| Centre de coopération internationale en recherche agronomique pour le développementDoukkali, M.R.| Lejars, C. 2015 10.1080/07900627.2015.1036966The objective of this study was to assess the consumption and the multiplier effect of the use of energy and irrigation water for rainfed and irrigated agriculture at the national level in Morocco. Using a social accounting matrix, the direct and indirect economic effects of subsidizing energy used by agriculture were identified. The results show that irrigation water policy in Morocco, which targets ‘water-saving’ techniques, has increased the use of subsidized energy and that indirect effects, through energy subsidies, exceed the direct effects of agricultural subsidies. A social accounting matrix can help decision makers make the necessary trade-offs between irrigated and rainfed agriculture. 2 5 SDG 6| SDG 12 International Journal of Water Resources Development18 Water,Water Resources,Water ManagementWater,Tanzania,Smallholders
Ecological sanitation, organic animal farm, and cogeneration: Closing the loop in achieving sustainable development—A concept study with on-site biogas fueled trigeneration retrofit in a 900-bed university hospitalTurkey Baskent University| Giresun Universitesi Taseli, B.K.| Kilkis, B. 2016 10.1016/j.enbuild.2016.07.030Healthcare facilities mostly consume natural gas or fuel oil, utilize grid power, and are the second most energy intensive sector in the USA. Besides their high fossil fuel expenditures, hospital buildings generate large amounts of plumbing wastes and others, such that they are the largest producer of GHG emissions in the building sector. Energy costs are consuming up to 15% of their annual profits. In this paper the overall environmental and economic problems that may be associated especially with large healthcare facilities are addressed by showing ways to convert their energy and environmental disadvantages into advantages. In this respect, a concept study with ecological sanitation and formation of an energy, water, food, and education nexus by primarily employing a trigeneration system operating with biogas at an optimum fuel share with natural gas for retrofitting an existing 900-bed University hospital is presented. This case study covers two scenarios. The first scenario is the base scenario, which ut ed an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methan e ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Teb rio was the first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech powered biofertilizer has 10x more nutrients than other organic fertilizers and thanks to its properties, acts as a natural pest repellent   ‚Ä¢We are the only Spanish company in our industry with an ISO9001 certification  ‚Ä¢We are building the world‚Äôs largest insect farm, which will produce 100.000 tons of co-products a year for animal feed and plant fertilization ‚Ä¢We use big data and 4.0 industries to industrially produce and control the Tenebrio Molitor insect���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� ����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������2 2 SDG 4| SDG 7| SDG 8| SDG 12| SDG 13 Energy and Buildings 18 - -

Understanding the impacts of the COVID-19 pandemic on sustainable agri-food system and agroecosystem decarbonization nexus: A review India| South Korea| Egypt| Nigeria| Saudi Arabia| Portugal| Thailand| Malaysia| Viet NamRural Development Administration| South Valley University| Universiti Teknologi Malaysia| Banaras Hindu University| Kyungpook National University| University of Ilorin| Prince of Songkla University| Vietnamese Academy of Science and Technology| Jamia Millia Islamia| University of Aveiro| Taif UniversityAdelodun, B.| Kareem, K.Y.| Kumar, P.| Kumar, V.| Choi, K.S.| Yadav, K.K.| Yadav, A.| El-Denglawey, A.| Cabral-Pinto, M.| Son, C.T.| Krishnan, S.| Khan, N.A.2021 10.1016/j.jclepro.2021.128451The existing finite natural resources have witnessed unsustainable usage in the past few years, especially for food production, with accompanying environmental devastation and ecosystem damage. Regrettably, the global population and consumption demands are increasing ceaselessly, leading to the need for more resources for food production, which could potentially aggravate the sustainability and ecosystem degradation issues, while stimulating drastic climate change. Meanwhile, the unexpected emergence of the COVID-19 pandemic and some implemented measures to combat its spread disrupted agricultural activities and the food supply chain, which also led to a reduction in ecosystem carbonization. This study sets out to explore policy framework and selected feasible actions that are being adopted during the COVID-19 pandemic, which could potentially reduce the emissions even after the pandemic to promote a resilient and sustainable agri-food system. In this study, we reviewed 27 articles that focus on the current s s kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestib12 11 SDG 2| SDG 12| SDG 13 Journal of Cleaner Production 18 Wastes,Solid Wastes,Municipal Solid WasteFood Loss,Waste Prevention,Community Participation
Renewable, non-renewable energy consumption and economic growth nexus in G7: fresh evidence from CS-ARDL Turkey Mustafa Kemal University| Kahramanmaras Sutcu Imam University| Gaziantep UniversityOkumus, I.| Guzel, A.E.| Destek, M.A. 2021 10.1007/s11356-021-14618-7This study investigates the effects of renewable energy (REN) consumption and non-renewable energy (NREN) consumption on economic growth in G7 countries with annual data covering the period 1980–2016 using a new panel data estimator that provides robust results under cross-sectional dependence, slope heterogeneity, and can be used whether series are integrated in different orders. In addition, the causality between the variables is analyzed with the panel bootstrap Granger causality method takes cross-sectional dependency and slope heterogeneity into account. According to Cross-sectionally Augmented Autoregressive Distributed Lag (CS-ARDL) results, the coefficients of REN and NREN consumption are positive and statistically significant in both the short- and long-run. Furthermore, NREN consumption has a greater impact on enhancing economic growth than REN consumption. The panel bootstrap causality analysis reveals that the growth hypothesis (GH) is valid in REN in Canada, Italy, and the USA; neutrality is vali3 3 SDG 7| SDG 8 Environmental Science and Pollution Research18 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
New exergy metrics for energy, environment, and economy nexus and optimum design model for nearly-zero exergy airport (nZEXAP) systems Turkey Baskent University| Scientific and Technological Research Council of TurkeyKılkış, B.| Kılkış, Ş. 2017 10.1016/j.energy.2017.04.129This paper introduces the Nearly-Zero Exergy Airport (nZEXAP) concept that brings an energy, environment, and economy nexus to a common basis using the Second-Law of Thermodynamics. An nZEXAP airport has a district energy plant of its own, which receives at least 70% of the total exergy input at winter design conditions and 60% at summer design conditions, from onsite renewable energy resources and sustainable systems. These numerical criteria are consistent with the fact that especially ground heat, and solar heat have low exergy, compared to fossil fuels, and solar and wind energy applications in airports are limited. This definition is the basis of the new optimum plant design model for satisfying these new conditions with the least cost that is attributed to the cogeneration (aka CHP) system using an optimum mix of fossil and alternative fuels, such as on site-produced biogas. The main renewable exergy inputs are biogas, ground heat, building integrated or attached PV, and waste heat. Extensive use of on-2 2 SDG 7| SDG 9 Energy 18 Exergy,Heat Pump Systems,Rankine CycleCombined Heat and Power,Cogeneration Plants,Cooling
Examining the roles of renewable energy consumption and agriculture on CO2 emission in lucky-seven countries Turkey Tarsus University| Karadeniz Technical University Eyuboglu, K.| Uzar, U. 2020 10.1007/s11356-020-10374-2Environmental degradation has become an important global issue due to the extraordinary increase in greenhouse gas emissions in recent years. Therefore, identifying the main determinants of environmental degradation is one of the primary agenda items of researchers and policymakers. In the literature, many social, economic, and sectorial factors related to the main determinants of CO2 emissions have been studied. Although these studies provide very important information about the causes of CO2 emissions and environmental degradation, some deficiencies remain in the related literature. The agricultural sector activities, which are an important sector at a global level and have significant potential impacts on CO2 emissions, have not been adequately studied. In order to fill this gap, the effects of agriculture and renewable energy on CO2 emissions were examined for lucky-seven countries during the period 1995–2014. The results of panel cointegration reveal the presence of long-run nexus among the variables. Whnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industria2 2 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research18 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Revisiting the nexus among carbon emissions, energy consumption and total factor productivity in African countries: new evidence from nonparametric quantile causality approachTurkey| Greece Abdullah Gul University| Nisantasi Universitesi| University of ThessalyDogan, E.| Tzeremes, P.| Altinoz, B. 2020 10.1016/j.heliyon.2020.e03566This study aims to contribute to the existing thin body of nonlinear causality literature by applying the new hybrid nonparametric quantile causality approach. In this line, we investigate the non-linear nexus among total factor productivity, energy consumption and carbon emissions for seventeen African countries. From the results, it is remarkable that there are generally strong causalities between the variables in the middle lower, middle upper and middle quantiles. Hence, energy consumption, environmental pollution and total factor productivity are closely linked in African countries. In particular, bidirectional linkage is detected between total factor productivity and energy consumption for Angola, Benin, Botswana, Cote d'Ivoire, Kenya, Morocco, Egypt, Nigeria and Tunisia. Studying the relationship between total factor productivity and emissions again at the middle quantile bidirectional causal ordering is documented almost for all the countries. Lastly and regarding the linkage between energy consumptio3 3 SDG 8 Heliyon 18 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Renewable energy consumption-economic growth nexus in E-7 countries Turkey Aksaray University Cetin, M.A. 2016 10.1080/15567249.2016.1156195This study investigates the long-run relationship between renewable energy consumption and economic growth for E-7 countries over the period 1992–2012 by heterogeneous panel data analysis techniques. Heterogeneous panel cointegration test results confirm the existence of a long-run relationship among real gross domestic product (GDP), renewable energy consumption, real gross fixed capital formation, and labor force. According to the long-run output elasticities, renewable energy consumption has a positive impact on real GDP in E-7 countries. In this study, long-run output elasticities of each country are also estimated by time series analysis techniques. Empirical findings reveal the heterogeneity across countries.1 1 SDG 7| SDG 8 Energy Sources, Part B: Economics, Planning and Policy17 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Energy-climate-economy-population nexus: An empirical analysis in Kenya, Senegal, and Eswatini Norway| Turkey| Denmark| Russian FederationIstanbul Gelisim University| Technical University of Denmark| Nord University| South Ural State UniversitySarkodie, S.A.| Ackom, E.| Bekun, F.V.| Owusu, P.A.2020 10.3390/su12156202Motivated by the Sustainable Development Goals (SDGs) and its impact by 2030, this study examines the relationship between energy consumption (SDG 7), climate (SDG 13), economic growth and population in Kenya, Senegal and Eswatini. We employ a Kernel Regularized Least Squares (KRLS) machine learning technique and econometric methods such as Dynamic Ordinary Least Squares (DOLS), Fully Modified Ordinary Least Squares (FMOLS) regression, the Mean- Group (MG) and Pooled Mean-Group (PMG) estimation models. The econometric techniques confirm the Environmental Kuznets Curve (EKC) hypothesis between income level and CO2 emissions while the machine learning method confirms the scale effect hypothesis. We find that while CO2 emissions, population and income level spur energy demand and utilization, economic development is driven by energy use and population dynamics. This demonstrates that income, population growth, energy and CO2 emissions are inseparable, but require a collective participative decision in the achiev4 4 SDG 4| SDG 8| SDG 13 Sustainability (Switzerland) 17 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
How do stakeholders working on the forest-water nexus perceive payments for ecosystem services? Luxembourg| Algeria| Belgium| Latvia| Croatia| Serbia| Turkey| Morocco| Italy| Ukraine| Bulgaria| Czech Republic| SlovakiaUniversity of Zagreb| National Forest Centre| European Forest Institute| Abou Bakr Belkaïd University of Tlemcen| Luxembourg Institute of Science and Technology| Latvian State Forest Research Institute Silava| Institut agronomique et vétérinaire Hassan II| Council for Agricultural Research and Economics| University of Ljubljana| Czech University of Life Sciences Prague| University of Novi Sad| Istanbul University| Technical University in Zvolen| Sofia University St. Kliment OhridskiBáliková, K.| Červená, T.| De Meo, I.| Vreese, R.D.| Deniz, T.| Mokaddem, A.E.| Kayacan, B.| Larabi, F.| Libiete, Z.| Lyubenova, M.| Malovrh, S.P.| Potočki, O.| Pelyukh, O.| Rugani, B.| Sarvasova, Z.| Šálka, J.| Stevanov, M.| Stojnic, S.| Jarský, V.| Vuletić, D.| Zahvoyska, L.| Paletto, A.2020 10.3390/f11010012Nowadays, great emphasis is placed on the relationship between forest and water because forests are considered as substantial sources of many water ecosystem services. The aim of this paper is to analyze the stakeholder opinions towards the relationship between forests and water and the potential development of water-related payments for ecosystem services (PES) schemes. The study is developed in the context of COST Action CA15206-PESFOR-W (Forests for Water) aimed at synthesizing current knowledge about the PES schemes across Europe. The stakeholder opinions were mapped out using a structured questionnaire consisting of 20 questions divided into four thematic sections. The data were collected through an online survey. The results showed opinions of 142 stakeholders from 23 countries, mainly from Eastern Europe and the Mediterranean Basin. In order to analyze the collected data, the stakeholders were grouped in buyers, sellers, intermediaries, and knowledge providers. The survey results indicated that the mos22 14 SDG 12| SDG 15 Forests 17 Ecosystem Services,Willingness To Pay,ValuationCultural Ecosystem Services,China,Natural Capital
An analysis of the water-energy-food-land requirements and CO2 emissions for food security of rice in Japan Lebanon| South Korea| Japan| United StatesNational Institutes for the Humanities, Research Institute for Humanity and Nature| Texas A&M University| Chonnam National University| Seoul National University| American University of BeirutLee, S.-H.| Taniguchi, M.| Mohtar, R.H.| Choi, J.-Y.| Yoo, S.-H.2018 10.3390/su10093354The aim of this study is to assess the impact of rice-based food security on water, energy, land, and CO2 emissions from a holistic point of view using the Nexus approach, which analyzes tradeoffs between water, energy, and food management. In Japan, both rice consumption and the area harvested for rice have decreased. Maintaining a high self-sufficiency ratio (SSR) in rice production is an important aspect of food security in Japan, impacting the management of key resources, such as water, energy, and land. This study has, therefore, assessed the impact of various SSRs on rice production, focusing on consumption and land-use trends. First, the rice production SSR is predicted to drop to 87% by 2025 within the logarithmic trend of rice consumption and the polynomial trend line of the harvested area of rice. This reflects the fact that rice production is expected to decline more steeply than consumption between 2016 and 2025. Second, this study sets the SSRs for rice in 2025 between 80% and 100%, reflecting a nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 indu strial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fa5 5 SDG 2| SDG 13 Sustainability (Switzerland) 17 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Biofuel, sustainability, and forest indicators' nexus in the panel generalized method of moments estimation: Evidence from 12 developed and developing countriesTurkey Cag University Ozturk, I. 2016 10.1002/bbb.1628This study examines the interrelationship between biofuel consumption and production and several national-scale indicators of socioeconomic and environmental sustainability by using the functional form of the Solow growth model. Panel data ranging from 2000 to 2013 has been used for 12 distinct countries by employing the Panel Generalized Method of Moments (PGMM) technique. The results show that growth factors have a positive impact on biofuel consumption while environmental indicators increase along with the increasing use of biofuels. Potential habitant areas (represented by the forest indicators) are influenced by biofuel consumption. More specifically, as biofuels decrease the arable land in hectares, it also decreases the rate of forest depletion. The results show that GDP per unit of energy used and the amount of forest area are significantly correlated with higher biofuel production while the labor force participation rate significantly decreases biofuel production in the region. There is a significant1 1 SDG 7| SDG 8| SDG 15 Biofuels, Bioproducts and Biorefining16 Biofuels,Biomass,BioenergyAgricultural Prices,Biodiesel,Biofuel
Does democracy help reduce environmental degradation? Turkey Mustafa Kemal University| Kutahya Dumlupinar University Akalin, G.| Erdogan, S. 2021 10.1007/s11356-020-11096-1The main purpose of this study is to examine the democracy–environmental degradation nexus in 26 Organization for Economic Cooperation and Development (OECD) countries from 1990 through 2015 by using panel data estimation methods, performing well under cross-sectional dependence. Empirical results are as follows: (i) Tests show that cross-section dependence exists among panel members, and slope coefficients are heterogeneous, respectively, and (ii) long-term coefficient estimation results with Augmented Mean Group estimator show that democracy, non-renewable energy consumption, and real income per capita have statistically significant negative effects on environmental quality, whereas renewable energy consumption has a positive effect. There is also no statistically significant relationship between urbanization and environmental quality. These findings show the poor functioning of democracy in addressing environmental issues among OECD countries; therefore, raising environmental quality conflicts with the Sus2 2 SDG 7| SDG 8 Environmental Science and Pollution Research16 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Evaluation of municipal solid waste options in Turkey: Scenarios for energy recovery, carbon mitigation and consequent financial strategies Turkey Adana Science and Technology University Yılmaz, İ.H.| Abdulvahitoğlu, A. 2019 10.1016/j.resconrec.2019.02.029Solid waste management is a challenging issue in Turkey not only due to population and economic growths but its adverse environmental impact, financial problems and technological obstacles, as well. The detailed evaluation of solid waste options is significant not to end up with issues such as shutting down the plants and stopping the investments which may cause serious environmental problems as a result of uncontrolled landfill gas emissions. This research presents a theoretical model for energy recovery from the municipal solid waste (MSW) in Turkey, and the consequent carbon mitigation scenarios and financial strategies regarding the adoption of European Union acquis, respectively. The model predicts the population growth compatible with the baseline scenario of Turkish Statistical Institute data and the MSW generation for each city of Turkey between 2004–2043. The three scenarios, namely open dump, landfill and incineration, are taken into consideration for greenhouse gas (GHG) emissions, energy recovery 2 1 SDG 8| SDG 11| SDG 12| SDG 13 Resources, Conservation and Recycling15 Wastes,Solid Wastes,Municipal Solid WasteFamily Characteristic,Solid Waste Management,Cardboard
Solar energy-economic growth nexus in top 10 countries with the highest installed capacity Turkey| Greece| Cyprus Agricultural University of Athens| Open University of Cyprus| Kırşehir Ahi Evran UniversityBulut, U.| Menegaki, A. 2020 10.1080/15567249.2020.1788192This paper investigates the relationship between solar energy production and economic growth for top 10 countries with the highest installed solar energy production capacity as of 2017 (China, the USA, Japan, Germany, Italy, India, the UK, France, Australia, and Spain, respectively) using data over the period 1999–2015. For this purpose, the paper employs panel cointegration and causality methods that are robust to cross-sectional dependence. The findings imply that the coefficient of solar energy is insignificant in the empirical model and that there is no causality between solar energy and GDP, indicating the neutrality hypothesis prevails for solar energy. Theoretical and practical implications are also discussed.2 3 SDG 7| SDG 8 Energy Sources, Part B: Economics, Planning and Policy15 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Modeling the hydroclimatic effects of local land use and land cover changes on the water budget in the upper Euphrates – Tigris basin United States| Turkey Istanbul Technical University| National Center for Atmospheric ResearchYilmaz, Y.A.| Sen, O.L.| Turuncoglu, U.U. 2019 10.1016/j.jhydrol.2019.06.074The waters of the Euphrates and Tigris rivers have always been a vital resource in the water-food-energy nexus of the Middle East region. The currently ongoing Southeastern Anatolia Project (GAP) in Turkey aims to increase regional prosperity by optimizing the use of these waters for irrigation and hydropower. Since the beginning of the 1990s, the irrigation schemes and water management infrastructures within the scope of the GAP have caused significant land use and land cover (LULC) change in this semi-arid region. We employed a high resolution regional climate model to simulate the effects of irrigation induced LULC changes on the regional water and energy balances. For this purpose, historical simulations were conducted by using three land cover distributions which reflect the increase in irrigation and water surfaces. Our experiment reveals that water loss through evapotranspiration increases significantly with the areal expansion of irrigation. This increase is driven by the change in partitioning of the3 2 SDG 6 Journal of Hydrology 15 Climate Models,Model,RainfallLatent Heat Flux,China,Regional Climate
Interdependence and lead-lag relationships between the oil price and metal markets: Fresh insights from the wavelet and quantile coherency approachesIndia| Tunisia| United States| FranceUniversité Gustave Eiffel| University of Sfax| Drexel University| Paris-Est Sup| Université Paris-Est CréteilKhalfaoui, R.| Tiwari, A.K.| Kablan, S.| Hammoudeh, S.2021 10.1016/j.eneco.2021.105421We empirically examine the connectedness between the oil market and the major precious metals (gold, silver platinum, palladium) and the base metal copper over the available period covering December 06, 1988 to August 31, 2018, using the wavelet coherence and quantile cross-spectral analyses. The major findings can be summed up as follows. First, regarding the connectedness among the considered precious metal markets, there is no evidence of identifying the causal interplays. Second, gold and platinum are highly connected with oil and they influence oil prices, especially during global markets' turmoil. Third, the cross-quantile coherency analysis shows that gold and silver exhibit the highest quantile coherency. Fourth, the intensity of the nexus between gold and copper attains its nadir at the extreme upper and lower quantiles. Our empirical findings have relevant implications for investors. It is important for investors in commodity markets to make appropriate investment market decisions in extreme market 4 5 - Energy Economics 14 Models,Risks,Finance Gold Price,Stock Market,Hedge
Lessons learned: Creating an interdisciplinary team and using a nexus approach to address a resource hotspot Lebanon| United States Texas A&M University| American University of Beirut Mohtar, R.H.| Daher, B. 2019 10.1016/j.scitotenv.2018.08.406Moving resource management and allocation away from sectoral silos to a paradigm founded in integration and leveraging cross-sectoral and trans-disciplinary synergies will result in expanded opportunities for economic development and improved social well-being (Mohtar, 2017; Mohtar and Daher, 2017). Interventions to address complex resource challenges must identify opportunities while cognizant of holistic, system level trade-offs (Daher and Mohtar, 2015; Daher et al., 2018a, b, c). These interventions must be contextualized locally: Texas has spatially varied water scarcity, energy resource abundance, and rapid population growth; in the northeastern United States water quality, drainage, and extreme weather events pose far greater challenges. While the overall system-of-systems quantification of water, energy, food and other interconnected systems remains similar across hotspots, the solutions to the challenges posed within each hotspot are bound by local knowledge, physical resource constraints, and governa2 2 SDG 6 Science of the Total Environment14 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Energy Consumption and Industrial Production: Evidence from Tunisia at Both Aggregated and Disaggregated Levels Tunisia University of Sousse| University of Manouba Abid, M.| Mraihi, R. 2015 10.1007/s13132-014-0190-yEnergy in the industrial sector is considered among the most important factors because of its direct relationship with economic development. This paper investigates the causality between energy consumption and industrial production in Tunisia for the period 1980–2007. The main contribution of the study is to empirically investigate the relation of industrial production and energy consumption at both aggregated and disaggregated levels in relation to oil, natural gas, and electricity. Applying the technique to Granger causality, in both the short and long-run, our results reveal that industrial production causes gas consumption, but the Granger causality running in any direction between oil consumption and industry GDP does not exist. On the other hand, the short-run Granger causality exists from industry GDP to total energy consumption, while the neutrality hypothesis is supported in the long run. Also, there is a unidirectional causality running from electricity consumption to industry GDP in the long run, b2 2 SDG 7| SDG 8| SDG 9| SDG 13 Journal of the Knowledge Economy13 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Exploring the nexus of coal consumption, economic growth, energy prices and technological innovation in Turkey Turkey Zonguldak Bülent Ecevit University Ozturk, F.| Ozturk, S. 2018 10.18488/journal.aefr.2018.812.1406.1414This study mainly attempts to cast light into the dynamic relationships between coal consumption, economic growth, energy price and technological innovation in Turkey over the period of 1980-2015. Based on the results drawing from an autoregressive distributed lag (ARDL) model, coal consumption, economic growth, energy price and technological innovation are cointegrated. Specifically, the empirical results indicate that economic growth positively affects coal consumption, whereas technological innovation negatively affects it over a long-run. Regarding short-run dynamic relationships, economic growth and technological innovation have a positive impact on coal consumption. The results from the autoregressive integrated moving average (ARIMA) model suggest that an annual average growth rate of coal consumption will be 2.02% between 2016 and 2025. Regarding policy implications, the results of this study suggest that policy makers should allocate more resources to research and development on energy technologies t2 1 SDG 7| SDG 8 Asian Economic and Financial Review13 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Powering empire: How coal made the middle east and sparked global carbonization Israel Tel Aviv University Barak, O. 2020 - The Age of Empire was driven by coal, and the Middle East-as an idea-was made by coal. Coal’s imperial infrastructure presaged the geopolitics of oil that wreaks carnage today, as carbonization threatens our very climate. Powering Empire argues that we cannot promote worldwide decarbonization without first understanding the history of the globalization of carbon energy. How did this black rock come to have such long-lasting power over the world economy? Focusing on the flow of British carbon energy to the Middle East, On Barak excavates the historic nexus between coal and empire to reveal the political and military motives behind what is conventionally seen as a technological innovation. He provocatively recounts the carbon-intensive entanglements of Western and non-Western powers and reveals unfamiliar resources-such as Islamic risk-aversion and Gandhian vegetarianism-for a climate justice that relies on more diverse and ethical solutions worldwide1 1 SDG 13 Powering Empire: How Coal Made the Middle East and Sparked Global Carbonization13 Turkey,Ottoman,TurkishOttoman,Pasha,Efendi
Causal Relationship between Nuclear Energy Consumption and Economic Growth: Case of Spain Turkey Eastern Mediterranean University Gokmenoglu, K.| Kaakeh, M. 2018 10.1080/10485236.2018.11958660This study empirically observed the nexus between nuclear energy consumption and economic growth in the country of Spain. Unit root and stationarity tests, Johansen cointegration tests, vector error correction models (VECM), and Granger causality tests were applied to annual data for the years 1968 to 2014. Empirical results confirmed the existence of a long-term equilibrium relationship between two variables and showed that nuclear energy consumption using Granger causality tests causes economic growth, which leads to important policy implications. Spain is an oil-importing country. As environmental concerns increase, policy makers should consider increasing the share of nuclear power in the country's energy portfolio since it provides energy with no carbon emissions. However, policy makers should consider the safety measures and the correct disposal methodologies for nuclear waste.2 1 SDG 8 Strategic Planning for Energy and the Environment12 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
On the nexus of CO2 emissions and renewable and nonrenewable energy consumption in Europe: A new insight from panel smooth transition Jordan University of Mutah Alqaralleh, H. 2021 10.1177/0958305X20937687This study seeks, within the extended framework of the so-called environmental Kuznets curve (EKC), to analyse the nonlinear effect of economic growth and energy consumption on environmental pollution (measured by CO2 emissions) in 30 countries, over the period 2000 – 2018. The panel smooth transition regression (PSTR) model is used to allow such a relationship between variables in different economic regimes to be determined. According to the analysis results, this study strengthens the idea that the relationship can be described as a shaped business cycle, in which economic growth first increases environmental degradation, and then, after a certain growth (income) level has been reached, reduces it. This business cycle relationship suggests that environmental improvements will eventually occur as economies grow. Another implication of these results is the importance of using energy in a greener way to combat climate change and to sustain economic development.1 1 SDG 7| SDG 8| SDG 13 Energy and Environment 12 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Productivity improvements of adsorption desalination systems United Kingdom| Egypt University of Edinburgh| Zagazig University| Sohag University Mohammed, R.H.| Askalany, A.A. 2019 10.1007/978-981-13-6887-5_15Addressing the water energy cooling environment nexus in an integrated and proactive way is an insistent motivation for research, development, and innovation. This combination is highly valued as renewable energy is used to drive plants to produce electrical power, provide cooling or heating, and extract clean water. Such plants significantly reduce the greenhouse gases and air pollutant emissions generated by combustion of fossil fuels. Adsorption-based desalination (AD) system has been proposed to produce both fresh/potable water and cooling effect for rural and remote coastal communities. The system is powered by low-grade heat or solar energy. Desalination feature has been added to adsorption cooling system to distinguish it and improve its performance. However, the performance of this hybrid system is still relatively low comparing to the other cooling and desalination technologies. Accordingly, the AD systems are being evolved steadily over the past decades to enhance their performance. In this chapter,2 3 SDG 6| SDG 7| SDG 13| SDG 14 Green Energy and Technology 12 Exergy,Heat Pump Systems,Rankine CycleAdsorption,Refrigeration,Cooling Systems
Environmental sustainability statement of economic regimes with energy intensity and urbanization in Turkey: a threshold regression approach Turkey Istanbul Gelisim University| Esenyurt Istanbul University| Osmangazi UniversityKoyuncu, T.| Beşer, M.K.| Alola, A.A. 2021 10.1007/s11356-021-13686-zIn recent time, the investigation of the state of environmental quality has largely been conducted with less attention on the situation of environment sustainability especially in different economic regimes (expansion and recession). In the current context, the role of income per capita, energy intensity, and urbanization in driving the ecological footprint of Turkey is examined in the framework of Environmental Kuznets Curve (EKC) hypothesis over the period of 1990–2015. Considering the potential evidence of regime switching, we employed the Threshold Autoregressive Model (TAR) method with a regime change threshold of 14.43505 per hectare per capita and found that the EKC hypothesis is valid for all the 4 models. Moreover, eight observations are below the threshold value in the first regime while fifteen observations are equal or higher than the threshold value in the second regime. With a threshold per capita income of 9340.1326 USD, the study found that Turkey begin to experience a decline in environmental3 3 SDG 8| SDG 11 Environmental Science and Pollution Research12 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
ICT based Smart Management Solution to Realize Water and Energy Savings through Energy Efficiency Measures in Water Distribution Systems Spain| Egypt| Ireland| South Africa| RomaniaMansoura University| University of Pitesti| University of Johannesburg| Gh. Asachi Technical University| University of the Basque CountryGrigoras, G.| Bizon, N.| Enescu, F.M.| Lopez Guede, J.M.| Salado, G.F.| Brennan, R.| O'Driscoll, C.| Dinka, M.O.| Alalm, M.G.2019 10.1109/ECAI.2018.8679012The water companies should provide services at the affordable tariffs for all people, irrespective of the water source, geographical area, size or complexity of water supply system. In order to contribute to the sustainability of water distribution infrastructure, tariffs should cover, in practice, at least the operating and maintenance costs. To obtain a lower water tariff, the water-energy nexus should be take into account. Thus, developing the innovative technological solutions which to allow new water pricing options and policy actions based on energy efficiency measures and Information and Communication Technologies (ICT) to implement the EU water policy represent a new research direction. The paper proposes an innovative solution represented by a software platform for a sustainable management of water supply systems which to include the advanced ICT solutions (Blockchain and Artificial Intelligence) and smart concepts (smart metering, demand response) with benefits both energy and water fields. The plat9 5 SDG 6| SDG 7| SDG 9 Proceedings of the 10th International Conference on Electronics, Computers and Artificial Intelligence, ECAI 201812 Water,Water Resources,Water ManagementWater Demand,Family Characteristic,End Use
Asymmetric causality in quantiles analysis of the oil-food ‏ ‏nexus since the 1960s Egypt| Tunisia| Saudi Arabia University of Gabes| University of Sousse| Northern Borders UniversityMokni, K.| Ben-Salha, O. 2020 10.1016/j.resourpol.2020.101874This paper examines the causal relationship between crude oil price and world food price between January 1960 and September 2019. Different from prior studies, it implements an asymmetric causality in quantiles approach. Results report that oil price causes food price under all food market conditions, while the causality from food to oil price runs only during extreme oil market conditions. When accounting for asymmetry, results confirm the presence of Granger causality running from positive and negative oil price changes to food price at almost all quantiles. However, positive and negative food price changes Granger cause oil price only over the lower and upper tail of the oil price distribution. Finally, when controlling for structural breaks, findings suggest that the nature of the bidirectional causal relationship has changed since 2008. The findings of the paper have implications for policymakers and investors in the design of food security policies and investment decisions2 3 SDG 2 Resources Policy 11 Biofuels,Biomass,BioenergyAgricultural Prices,Biodiesel,Biofuel
Microalgal potential for nutrient-energy-wastewater nexus: Innovations, current trends and future directions Turkey Canakkale Onsekiz Mart University| Suleyman Demirel University Panda, S.| Mishra, S.| Akcil, A.| Kucuker, M.A.2021 10.1177/0958305X20955187Agricultural, domestic and industrial activities contribute in releasing several organic and inorganic substances into the water streams that result in environmental pollution. Biological treatment of industrial and domestic wastewater using Activated Sludge Nutrient Removal (ASNR), the conventional process, is well known; however, it is relatively expensive due to the requirement for high energy inputs. Microalgal applications have been gaining interest as they offer potential cost-effective measures for the treatment of wastewater in the peri-urban and rural areas. Such systems provide an interesting tertiary biological treatment method where valuable biomass is produced with simultaneous uptake of nutrients such as nitrogen and phosphorous with reduction in coliform bacteria, heavy metals, chemical and biochemical oxygen demand (COD & BOD) and the removal/degradation of xenobiotic compounds etc. This paper provides a systematic review on the current microalgal applications (phycoremediation) for wastewater4 2 SDG 6| SDG 7| SDG 9| SDG 11 Energy and Environment 11 Adsorption,Adsorbents,Activated CarbonBiosorption,Isotherms,Aqueous Solution
The nexus between electricity consumption and economic growth in mena countries Tunisia| France Université de Pau et des Pays de l'Adour| University of Manouba Bouoiyourame, J.| Selmi, R. 2013 - We assess the causality between electricity consumption and economic growth for a panel of twelve MENA countries (seven energy exporters and five energy importers) over the period 1975-2010 within a bivariate framework using panel cointegration methods and panel causality test. By doing so, we show that 16.66% of MENA countries supported the growth hypothesis, 25% the conservation hypothesis, 33.33% the feedback hypothesis and 25% the neutrality hypothesis. For energy exporters, we support the growth hypothesis in 14.28% of cases at the same way of conservation hypothesis, the feedback hypothesis in 42.88% and the neutrality hypothesis in 28.57%. For energy importers, almost 60% of cases provide support for conservation hypothesis. Additionally, we show that Iran and Turkey behave better than the rest of countries in terms of the focal link. We attribute this apparently result to the good structuring of the electricity sector.2 2 SDG 8 Energy Studies Review 11 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Predictors of global carbon dioxide emissions: Do stringent environmental policies matter? Turkey Cukurova University| Omer Halisdemir Universitesi Demiral, M.| Akça, E.E.| Tekin, I. 2021 10.1007/s10668-021-01444-7This study examines potential predictors of Carbon Dioxide (CO2) emissions with a focus on the effect of the Organization for Economic Co-operation and Development’s environmental policy stringency measure which is an internationally comparable indicator of the stringency degree of environmental policy instruments. The study uses a 21-year (1995–2015) panel dataset of 15 large greenhouse gas emitter countries distinguished between high-income and middle-income economies. Reflecting both demand- and supply-side determinants of CO2 emissions, the regression model includes control variables such as industrialization, trade openness, income per capita, energy productivity, and international investment. The results show that higher environmental policy stringency does not help in reducing the CO2 emissions, rather, it significantly gives rise to CO2 emissions in the cases of the all sample and middle-income economies. Additional findings provide no support for the presence of the global adjustment pattern of the enly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are car bon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for  fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio 3 2 SDG 8| SDG 9| SDG 13 Environment, Development and Sustainability11 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness

Population dynamics and CO2 emissions in the Arab region: an extended STIRPAT II model Egypt The British University in Egypt| Cairo University Abdelfattah, Y.M.| Abou-Ali, H.| Adams, J. 2018 10.1080/17938120.2018.1519998Many Arab countries have been developing in a fast pace over the last two decades. This is now seen as putting considerable pressure on the natural environment through population growth, ecosystem stress and resource extraction. The potential for climate change arising from increasing carbon dioxide emissions threatens the likelihood of a more sustainable development model being achieved in many of these countries. The paper deals with Arab countries’ population-environment nexus with respect to climate change interactions. The paper adopts the STIRPAT II model, which measures the effect of population, wealth, technology and, institution quality on the environment. Carbon dioxide (CO2) emissions is adopted to measure the environmental impact. Both the static panel models and the dynamic heterogeneous panel models were employed to test the concept of ecological elasticity in the Arab world. The results show that the most efficient way for the Arab countries to minimize carbon emissions is to reduce population,nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, 3 2 SDG 8| SDG 13 Middle East Development Journal11 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
The nexus between the oil price and its volatility risk in a stochastic volatility in the mean model with time-varying parameters Egypt| Turkey Atilim University| Eastern Mediterranean University Balcilar, M.| Ozdemir, Z.A. 2019 10.1016/j.resourpol.2018.07.001High price volatility in oil markets creates uncertainty and risk, and increased risk premium may feed back into the prices. This study investigates the dynamic nexus between oil price and its volatility for oil spot and futures markets by means of stochastic volatility in the mean model with time-varying parameters in the conditional mean. The study finds substantial time-variation about the impact of oil price volatility on oil price return in both spot and 1-month to 10-month futures markets. The oil price return volatility has a positive impact on oil price return series over the sample period form the mid-1980s to 2017s except for four very short time periods, which correspond to collapse of OPEC in 1986, invasion of Kuwait in 1990/91, Asian crisis in 1997/2000 and the Global Financial Crisis in 2008. While the oil price return volatility has a positive impact on oil prices, it has limited negative impact on oil prices during periods corresponding to these historical events. Moreover, the findings from t2 2 SDG 10 Resources Policy 11 Models,Risks,Finance Oil Price Shocks,Oil Markets,Petroleum
Do dependence on fossil fuels and corruption spur ecological footprint? Norway| Turkey Mustafa Kemal University| Kutahya Dumlupinar University| Nord UniversityAkalin, G.| Erdogan, S.| Sarkodie, S.A. 2021 10.1016/j.eiar.2021.106641Corruption, a benchmark for institutional quality plays a critical role in achieving sustainable development, especially in developing countries. The nexus between corruption and economics is widely discussed in economic literature, however, the nexus between corruption and environmental degradation has received less attention. Here, we investigate the relationship between corruption and environmental degradation by accounting for income, urbanization, and disaggregate energy consumption in Newly Industrialized Countries from 1984 to 2016. Utilizing panel data methods, the empirical results reveal the existence of a long-run relationship between environmental degradation and regressors. Corruption, economic growth, and fossil fuel utilization have positive and statistically significant effect on environmental degradation, whereas renewable energy consumption has negative and statistically significant effect on environmental degradation. Besides, urbanization has positive but statistically insignificant effect3 3 SDG 7| SDG 8| SDG 11| SDG 12| SDG 16 Environmental Impact Assessment Review10 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Disaggregate Energy Consumption Versus Economic Growth in Tunisia: Cointegration and Structural Break Analysis Tunisia University of Sousse| University of Manouba Abid, M.| Mraihi, R. 2015 10.1007/s13132-014-0189-4This study investigates the causality between energy consumption and gross domestic product (GDP) in Tunisia for the period 1980–2012. The main contribution of the paper is to investigate empirically the relation of economic growth and energy consumption at both the aggregated and disaggregated levels regarding oil, natural gas, and electricity. We applied the unit root test and the cointegration approach in the presence of structural breaks. Using a vector error correction model specification, our results confirmed the existence of cointegration between the series (except for the case of electricity). The short-run dynamics of the interested variables are tested, indicating that there exists Granger causality running from oil consumption to GDP, but no Granger causality exists running in any direction between gas and GDP and between aggregate energy consumption and GDP. In the long run, our results imply that disaggregated energy consumption causes GDP and that there is a bidirectional causal relationship be2 2 SDG 8| SDG 9 Journal of the Knowledge Economy10 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Energy and economic growth in G20 countries: Panel cointegration analysis Turkey Okan University Pala, A. 2020 10.17811/ebl.9.2.2020.56-72Rising economic performance has enlarged energy demand, carbon emissions and global warming. Policy makers need to avoid global warming. Therefore, energy-growth nexus is important. This paper empirically investigates the relationship between energy consumption and economic growth for a panel of G20 countries over the period 1990-2016. For this purpose, the paper considers the panel cointegration and panel vector error correction model. Panel cointegration test set out a long-run equilibrium relationship. Long-run relationship is estimated using a Fully Modified OLS (FMOLS) and Dynamic OLS (DOLS). Panel Granger causality and Vector Error Correction Model results show that bidirectional relationship between energy consumption and GDP. It is indicates that “feedback hypothesis” is valid for G20 countries. 1 1 SDG 8| SDG 13 Economics and Business Letters10 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Digital transformation for sustainable future-agriculture 4.0: A review Turkey Ankara University Dayioğlu, M.A.| Türker, U. 2021 10.15832/ankutbd.986431In the last few years, while the COVID-19 pandemic affects food supply chains around the world, the agriculture sector also has faced many global problems, such as global warming, environmental pollution, climate change, and weather disasters. It has known that technological opportunities are available for human beings to get out of these predicaments, solving the interconnections between food-water-energy-climate nexus, and achieving agricultural transformation from traditional to digital. The aim of this review is to gain holistic solutions in a systematic view, based on water-energy-food resources to agricultural digital transformation that will play role in sustainable development. The transition from primitive to digital is given with road maps covering agricultural and industrial revolutions at four stages on timeline. Digital agriculture combined under precision agriculture and Agriculture 4.0 are handled based on domains covering monitoring, control, prediction, and logistics. Digital technologies are2 1 SDG 2| SDG 6| SDG 7| SDG 8| SDG 9| SDG 12| SDG 13Tarim Bilimleri Dergisi 9 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Is foreign direct investment an engine for energy consumption? An empirical investigation for Turkey Turkey Karadeniz Technical University Uzar, U.| Eyuboglu, K. 2019 10.1007/s11356-019-05996-0In the study, the nexus among energy consumption, foreign direct investment (FDI), economic growth, and trade openness is examined by newly developed Fourier ADL (2017) and ARDL tests cover the period 1980–2015 in Turkey. Findings indicated that energy consumption, FDI, economic growth, and trade openness are cointegrated. In addition, it is determined that an increase in economic growth and trade openness positively affects energy consumption both in the long-term and short-term but FDI has only a positive effect in the long-term. VECM causality results indicated that FDI, economic growth, and trade openness are the causes of energy consumption in the long-term. In this context, Turkish policymakers should change the composition of FDI through various incentive policies to provide energy efficiency. FDI inflows should be shifted from sectors using dirty technology to clean technologies such as the information technology and services sector. In addition, increasing FDI that included green technology and renew2 1 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research9 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Nexus between green financing, renewable energy generation, and energy efficiency: empirical insights through DEA technique China| Egypt| Sweden Nanjing Normal University| Swedish University of Agricultural Sciences| Nanjing Agricultural UniversityLiu, Z.| Xu, J.| Wei, Y.| Hatab, A.A.| Lan, J. 2021 10.1007/s11356-021-17092-3The study aims to test the nexus of green financing with renewable electricity generation and energy efficiency. The study used data envelopment analysis (DEA) technique during the year of 2016 to 2020 in developed and developing countries. The findings show that there is a 24% possibility of worldwide rise in expenditures in renewable energy through energy efficiency projects and probably could fall around 17% much further in 2017 and 2018. This may jeopardize the Sustainable Development Goals (SDGs) and the Paris climate change agreement. Lack of access to private financing slows the development of green initiatives. Now that sustainable energy is not about science and technology, it is all about getting financing in developed and developing countries. As policy measure, the study suggested to value environmental initiatives, like other infrastructure initiatives, for greater electricity generation and energy efficiency in developed and developing countries. Such infrastructural projects need long-term fina5 3 SDG 1| SDG 7| SDG 8| SDG 9| SDG 10| SDG 13Environmental Science and Pollution Research9 Data Envelopment Analysis,Banks,EfficiencyUndesirable Outputs,China,Environmental Efficiency
The Impact of CO2 Emission on Output in Algeria Algeria University of Science and Technology of Oran - Mohamed-Boudiaf| Renewable Energy Development Center| University of BecharAllali, M.| Tamali, M.| Rahli, M. 2015 10.1016/j.egypro.2015.07.587Emissions of global warming gases continue to rise as the world burns ever more coal, oil and gas for energy. The study investigates the nexus between carbon dioxide (CO2) emission per capita and economic growth of energy consumption in over the period 1990-2100. To evaluate the impact of CO2 emission on relative variables, this study verifies that there are positive long-run relationship among CO2 emissions, Electric power consumption and Energy use. This paper also proves bi-directional causality between CO2 emission and electric power consumption (modeling the impact of CO2 emission on output especially in Algeria). The policy makers may evaluate exogenous effect to seeking economic growth for global climate warming and to formulate energy policies. 3 3 SDG 8| SDG 13 Energy Procedia 9 Design,Product Design,Product DevelopmentPlatforms,CO2 Emission,Context-Aware

Estimation of water budget components of the Sakarya River basin by using the WEAP-PGM model Turkey Istanbul Technical University Yaykiran, S.| Cuceloglu, G.| Ekdal, A. 2019 10.3390/w11020271The use of water resources has increased with rapid population growth, industrial development, and agricultural activities. Besides, the problem might increase with the potential climate change impacts on water quantity. Thus, sustainable use of water resources becomes crucial. Modeling studies provide scientific support to the analysis of water resource problems and develop strategies for current and potential problems for the sustainable management of water resources. In this study, WEAP-PGM (Water Evaluation and Planning System-Plant Growth Model) was applied to the Sakarya River Basin in Turkey, where almost 50% of the area is agricultural land. The main goals in the study are compiling/integrating available data from different sources in a datascarce region for hydrological models, and estimating the water budget components of Sakarya River Basin on an annual basis as well as investigating the applicability of WEAP-PGM. General model performance ratings indicated that model simulations represent streamfl antees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a y3 1 SDG 2| SDG 6| SDG 9| SDG 12| SDG 13 Water (Switzerland) 9 Climate Models,Model,RainfallRiver Basin,Nonpoint Source Pollution,Stream Flow
Electricity load dynamics, temperature and seasonality Nexus in Algeria Algeria National Polytechnic School, Algeria| Ministry of Higher Education and Scientific ResearchChabouni, N.| Belarbi, Y.| Benhassine, W. 2020 10.1016/j.energy.2020.117513During the last decade, major changes have affected the electricity sector in Algeria. As consequence it recorded an important increase of electricity demand in energy and capacity under the mixt pressure of demography and socio-economic development, climate change, and the depletion of natural gas reserves which imposes new challenges in terms of renewable energies and demand side management. These adjustments enhanced the important role of electricity demand forecasting. The aim of this study is to construct the best overall model that represents the relationship between electricity demand and air temperature, i.e. heating and cooling degree days, and taking into consideration other deterministic variables. A simple multiple regression model has been developed, since it allows us to investigate this relationship in an easy and controlled manner. Additionally, the model can be used to forecast electricity demand for the next year on a daily basis. The results show that CDD and HDD have the highest effect on 3 2 SDG 7| SDG 8| SDG 12 Energy 9 Electric Power Transmission Networks,Wind Power,Electric Power DistributionElectric Power Plant Loads,Electricity Price,Power Markets
Energy Diversification and Economic Development in Emergent Countries: Evidence From Fourier Function-Driven Bootstrap Panel Causality Test United Arab Emirates| Norway| TurkeySakarya University| Abu Dhabi University| Yildirim Beyazit Universitesi| Nord UniversityYilanci, V.| Haouas, I.| Ozgur, O.| Sarkodie, S.A.2021 10.3389/fenrg.2021.632712Energy is a crucial development indicator of production, consumption, and nation-building. However, energy diversification highlighting renewables remains salient in economic development across developing economies. This study explores the economic impact of renewables (RE) and fossil fuel (NRE) utilization in 17 emerging nations. We use annual data with timeframe between 1980 and 2016 and propose a bootstrap panel causality approach with a Fourier function. This allows the examination of multiple structural breaks, cross-section dependence, and heterogeneity across countries. We validate four main hypotheses on the causal links attached to the energy consumption (EC)-growth nexus namely neutrality, conservation, growth, and feedback hypotheses. The findings reveal a causal relationship running from RE to GDP for Brazil, Egypt, Indonesia, Korea, Pakistan, and the Philippines, confirming the growth hypothesis. Besides, the results validate the conservation hypothesis with causality from GDP to RE for China, Co4 4 SDG 7| SDG 8 Frontiers in Energy Research 8 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Energy cost assessment of a dairy industry wastewater treatment plant Turkey Harran University Yapıcıoğlu, P.| Yeşilnacar, M.I. 2020 10.1007/s10661-020-08492-yWater and energy are closely interlinked during their production and consumption processes. The limited and temporary distribution of energy and water resources poses a significant environmental challenge. Industrial wastewater treatment plants are essential elements of water production and also significant energy consumers. This study proposes a methodology for energy management of a wastewater treatment plant. Specifically, it examines the impact of optimum operating conditions on energy costs for a dairy wastewater treatment plant using a dissolved air flotation process. Monte Carlo simulation was used to optimize the parameters and to determine the reuse potential of dairy effluent. Firstly, the optimum operating conditions were determined. The results revealed a maximum fat, oil, and grease removal efficiency of 97% and a chemical oxygen demand removal efficiency of 70%. The optimum conditions were pH of 8, a saturation pressure of 5 bars, and a recirculation ratio of 33%. The optimum concentrations of c2 1 SDG 6| SDG 9 Environmental Monitoring and Assessment8 Flotation,Ores,Grinding (Machining)Air,Aluminum Oxychloride,Microbubbles
Nexus between disaggregated electricity consumption and CO2 emissions in Turkey: new evidence from quantile-on-quantile approach Turkey Kutahya Dumlupinar University| Hitit University Çıtak, F.| Şişman, M.Y.| Bağcı, B. 2021 10.1007/s10651-021-00504-5Carbon emission is still one of the most hazardous environmental problem across the world. International authorities as well as local governments are projecting strategies to deal with this issue. To this end, our study aims to explore the link between energy consumption and carbon emission. We attempt to extend the current literature by identifying sector-specific impacts of electricity consumption on carbon emission. Findings suggest that the nexus between electricity consumption and CO2 is sector-specific as well as distribution specific in Turkey. In particular, we find a positive but weak impact of industrial electricity consumptions on CO2 emission. Yet, the effects get stronger for the lowest and highest quantiles of carbon emissions due industrial electricity consumption suggesting an alert for the shift in the current energy policies of the country. Furthermore, we find the electricity used in residents and transportation has insignificant effect on environmental degradation, in contrast to the commenly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EU3 2 SDG 8| SDG 9| SDG 13 Environmental and Ecological Statistics8 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Validating circular performance indicators: The interface between circular economy and stakeholders Austria| United Kingdom| Spain| Slovenia| Turkey| ItalyMarche Polytechnic University| University of Ljubljana| University of Málaga| Brunel University London| Istanbul Aydin UniversityNika, C.-E.| Expósito, A.| Kisser, J.| Bertino, G.| Oral, H.V.| Dehghanian, K.| Vasilaki, V.| Iacovidou, E.| Fatone, F.| Atanasova, N.| Katsou, E.2021 10.3390/w13162198The development and application of appropriate Circular Economy indicators is an issue that concerns both the scientific and the business community, as well as decision makers. The existing gap between research, policy and practice could be bridged by using a dynamic indicators selection approach that combines both expert and participatory practices. This study aims to develop such a novel approach for the selection of indicators based on views and needs of practitioners, whilst considering the complex interdependencies of the indicators and determining their importance. Twenty circularity indicators for the Water-Energy-Food-Ecosystems nexus are selected and ranked by different stakeholders. The interrelationships of the indicators are identified using the Interpretive Structural Model, resulting in six levels of importance. Cross-impact matrix multiplication applied to classification (MICMAC) analysis further enabled the classification of the twenty indicators into four categories based on their driving and11 5 SDG 16 Water (Switzerland) 8 Electricity,Energy,EconomicsIndustrial Symbiosis,Sustainable Development,Circular Economy
Drought or humidity oscillations? The case of coastal zone of Lebanon Lebanon National Council for Scientific Research Shaban, A.| Houhou, R. 2015 10.1016/j.jhydrol.2015.08.010There is discrepancy in classifying Lebanon according to the different climatic zones; however, it is often described as a semi-arid region. Lately, Lebanon has been witnessing climatic oscillations in the meteorological parameters. The impact of these oscillations on water sector has been reflected also on energy-food nexus. Yet, there are a number of studies obtained to identify the climate of Lebanon, and they show contradictory results; especially these studies elaborated different datasets and applied diverse methods which often modeled only on large-scale regions. Therefore, the analysis of climatic data depended on complete and long-term climatic records that can be applied to assess the existing climatic status of Lebanon, as well as to assure whether Lebanon is under drought, humidity or it is oscillating between both. This study utilized considerable datasets, from different sources including the remotely sensed systems (e.g. TRMM). These datasets were interpolated and analyzed statistically accordi2 1 - Journal of Hydrology 8 Groundwater,Groundwater Resources,AquifersGroundwater,Aridity,Water Shortages
Effusions of carbon dioxide in MENA countries: inference of financial development, trade receptivity, and energy utilization Turkey| Cyprus Eastern Mediterranean University Ekwueme, D.C.| Zoaka, J.D. 2020 10.1007/s11356-020-07821-5In the new golden era, the financial catastrophe, energy consumption, and environmental contamination are seen as a vital economic concern. Review of empirical study between financial developments, with trade, and the consumption of energy on emissions of CO2 has revealed no consensus in the literature. Therefore, this research scrutinizes the inference of financial development, receptivity of trade, and the utilization of energy on the effusion of CO2. The present study adopts FMOLS {fully modified ordinary least squares} and DOLS {dynamic ordinary least squares} estimators to investigate the nexus between the outlined variables for the case of ten MENA countries for annual data from 1970 to 2017. The major findings provide proof of a negative linkage between financial development and that of CO2 emission. Hence, higher financial development in the region over time will lead to more reduction of CO2 emission. However, the trade receptivity and energy utilization result to positive remarkable influence on thenly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and uns2 1 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research8 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
The nexus of CO2 emission, population, agricultural area size, GDP and energy use in Turkey Turkey Kırşehir Ahi Evran University Dogan, H.G.| Kan, M. 2018 - Greenhouse gas effect is known as the main cause of global warming and climate change. There are many factors that cause greenhouse gases in the atmosphere. In this study, the relationship with CO2 emissions of energy use, GDP, agricultural area size and population in Turkey was examined. The research has gained a more original character by investigating the effect of agriculture. In the study, time series analyses were used. The series included the years between 1995 and 2016. ADF, JCT, OLS, FMOLS, CCR and GCT tests were conducted. According to the results obtained, it was determined that the variables has cointegrated in the long run. Nevertheless, it can be said that both long-term and short-term energy use and population are effective factors on greenhouse gas emission. For this reason, it is important to increase investments in renewable energy sources. Individuals, on the other hand, will be able to make a positive contribution to this process by directing the applications to the environment, which will2 1 SDG 7| SDG 13 Fresenius Environmental Bulletin8 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Life cycle assessment of novel heat exchanger for dry cooling of power plants based on encapsulated phase change materials Israel| United States Drexel University| Technion-Israel Institute of Technology Zhang, L.| Spatari, S.| Sun, Y. 2020 10.1016/j.apenergy.2020.115227Cooling systems in power plants account for approximately 40% of total freshwater withdrawals in the U.S. Due to dwindling access to freshwater resources worldwide, continued operation of wet cooling systems poses a significant engineering challenge. To reduce water consumption, a novel air-cooled heat exchanger has been developed using encapsulated phase change material (EPCM) for dry cooling of power plants. Compared to traditional finned-tube air-cooled condensers, this novel EPCM heat exchanger improves the heat transfer coefficient and power plant efficiency while reducing the pressure drop and cooling system cost. Life cycle assessment (LCA) and techno-economic analysis (TEA) are used to evaluate the environmental and economic performance of EPCM heat exchangers from cradle-to-grave and to compare them to wet cooling and traditional air-cooled condensers. A thermodynamic model is developed to predict the EPCM heat exchanger performance for plant-scale operations. Equipment and construction costs for hea and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish and animal feed and biofer3 2 SDG 9| SDG 12| SDG 13 Applied Energy 8 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus

Water-energy nexus: Sustainable water management and energy recovery from wastewater in eco-cities Turkey Istanbul Technical University Guven, H.| Tanik, A. 2020 10.1108/SASBE-07-2017-0030Rough estimations of water gain through greywater reuse and rainwater harvesting together with energy recovery from wastewater generated from a fictitious eco-city of population 100,000 located in Istanbul, Turkey form the main framework of the study. As such, the highly important concept of water–energy nexus will be emphasised and domestic wastewater will be partly considered for water recycling and the rest for energy recovery. The paper aims to discuss these issues. Design/methodology/approach: Distribution of daily domestic water consumption among different household uses and the population in the residential area are the two governing parameters in the practical calculation of daily wastewater generated. Therefore, domestic wastewater will be initially estimated based on population, and in turn, the amount of greywater will be found from the per cent distribution of water use. After segregation of greywater, the energy equivalency of the rest of the wastewater, known as blackwater, will further be calcu ith the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech powered biofertilizer has 10x more nutrients than other organic fertilizers and thanks to its properties, acts as a natural pest repellent   ‚Ä¢We are the only Spanish company in our industry with an ISO9001 certification  ‚Ä¢We are building the world‚Äôs largest insect farm, which will produce 100.000 tons of co-products a year for animal feed and plant fertilization ‚Ä¢We use big data and 4.0 industries to industrially produce and control the Tenebrio Molitor insect���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������2 1 SDG 6| SDG 11 Smart and Sustainable Built Environment8 Research,Technology,IndustryChina,Ecological Modernization,Sustainable Cities
Multidimensional analysis of the water-poverty nexus using a modified Water Poverty Index: A case study from Jordan Tunisia| Jordan University of Sousse| University of Jordan Jemmali, H.| Abu-Ghunmi, L. 2016 10.2166/wp.2016.147Water as a strategic natural resource is of fundamental importance for human development, prosperity, and poverty alleviation. Over the last three decades, Jordan's water resources have been severely degraded, threatening the livelihoods of countless people, particularly in rural and poor communities. The inadequate provision of waterrelated facilities has contributed to the rapid decline in quantity and degradation of quality in these communities. This study depicts the theoretical foundations and development of a water-focused and thematic indicator of poverty, which allow a comprehensive understanding of the crosscutting nature of water issues and impacts. It is with this in mind that a modified Water Poverty Index (mWPI) is developed herein to exemplify the utilization of the index, and to test its applicability and validity at the Jordanian governorate's level. The results show that water poverty fluctuates broadly between northern and southern regions suggesting a need for location-specific management p2 2 SDG 1| SDG 6| SDG 10 Water Policy 7 Water,Water Resources,Water ManagementWater Security,China,Poverty
System dynamics to assess the effectiveness of restoration scenarios for the Urmia Lake: A prey-predator approach for the human-environment uncertain interactionsTurkey| Iran University of Tabriz| Istanbul Technical University| Tarbiat Modarres University| Sharif University of TechnologyBarhagh, S.E.| Zarghami, M.| Alizade Govarchin Ghale, Y.| Shahbazbegian, M.R.2021 10.1016/j.jhydrol.2020.125891In recent decades, population growth, agricultural development and climate change have caused environmental problems in the world, especially in the arid and semi-arid regions such as Iran. Urmia Lake, one of the unique biosphere reserves of the world, has suffered from these problems in the last 20 years. Although many studies conducted to the negative impacts of human-induced activities, especially agricultural expansion on the lake, few studies focused on providing restoration plans for that. This study uses a system dynamics method for modelling the restorations scenarios of Urmia Lake based on the prey-predator approach. This method is helpful to simplify the complicated feedbacks and interactions among human-environment. The Monte Carlo simulation is used to explore the effect of uncertain parameters on the lake level. Based on the results of this study, the agricultural water consumption (as predator) has the most significant effect on reducing the lake volume (prey). The results indicated that decreas4 4 SDG 2| SDG 6| SDG 13| SDG 15 Journal of Hydrology 7 Water,Water Resources,Water ManagementStream Flow,System Dynamics,Climate Change
Revisiting and revising the energy-growth nexus: A non-linear modeling analysis Tunisia University of Sfax Tiba, S. 2019 10.1016/j.energy.2019.04.116The third millennium was characterized by the generalized conscience about the role of energy in boosting the wealth. Indeed, the aim of this survey is to estimate the threshold level of demand for energy above which energy consumption exerts negative impact on income level for 90 economies which are subdivided into three sub-panel (low-, middle-, and –high-income) during a time span 1990–2015. The resulting insights of the survey revealed that the nexus among the income factor and the energy use is nonlinear. For the high-income economies, the estimation results indicate that this threshold between the two regimes takes the value of 8.961 (=7793.9260). Furthermore, in the middle-income economies, the estimation results indicate that this threshold between the two regimes takes the value of 7.4875 (=1785.5825). However, in the low-income economies, the estimation results indicate that this threshold between the two regimes takes the value of 6.1967 (= 491.1256). These countries are invited to initiate stricte1 1 SDG 8 Energy 7 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Challenges and Solutions to Water Problems in the Middle East Israel - Shevah, Y. 2017 10.1016/B978-0-12-809330-6.00006-4Setbacks associated with the regional water scarcity and variability in respect to availability of water play a direct role in Middle East politics and economy. The region is chronically suffering from depleted water resources coupled with bad management and degradation of water resources to a degree that some water resources are not safe to use for human consumption. The fast growing population, urbanization, and food requirements exert further pressure on the dwindling resources, while global warming contributes to the persistent and severe drought and to a stronger sectorial and interstate competing water demand and agricultural collapse. This situation leads to social unrest, mass environmental migration, and armed conflicts. Facing old and new challenges, the region has to reform the dominant water-management practices and to adopt a new strategy that is able to confront the complicated linkages between water scarcity, global warming, and transboundary water conflicts. The state of water resources, the m1 0 SDG 2| SDG 6| SDG 13| SDG 16 Chemistry and Water: The Science Behind Sustaining the World's Most Crucial Resource7 Wastes,Solid Wastes,Municipal Solid WasteWaste Management,Municipal Solid Waste,Nigeria
Remittances and Calorie Consumption Nexus in Algeria Turkey Afyon Kocatepe University Akçay, S.| Karasoy, A. 2017 10.1111/imig.12348This study investigates the cointegration and causal relationships between remittances and calorie consumption as an indicator of food security in Algeria. We estimate the calorie demand function for the period 1970-2008, using two different cointegration tests Johansen and Juselius () and autoregressive distributed lag (ARDL) bounds testing approach proposed by Pesaran et al. () and Granger causality test based on Vector Error Correction Model. We find that: (1) GDP per capita affects calorie consumption positively and significantly; (2) income elasticity of calorie consumption is 0.16 in the short run and 0.60 in the long run; (3) remittances positively and significantly influence calorie consumption in the long run; (4) remittance elasticity of calorie consumption is 0.05 in the long run; (5) based on the causality test remittances influence calorie consumption directly and indirectly via GDP per capita in the long run. © 2017 The Authors. International Migration2 1 SDG 2| SDG 10 International Migration 7 Migration,Migrant,ImmigrantEconomics,Dutch Disease,Emigration and Immigration
Beyond blue: An extended framework of blue water footprint accounting Israel Ben-Gurion University of the Negev Fridman, D.| Biran, N.| Kissinger, M. 2021 10.1016/j.scitotenv.2021.146010The water use of societies results in multiple environmental and social impacts and is a fundamental component of sustainability. Correspondingly, water footprint studies have grown significantly in numbers over the last decade. However, these studies mostly account for the human appropriation of freshwater resources, while overlooking various alternative water resources. This paper responds to the growing need for a complete water footprint accounting and presents an extended framework of the blue water footprint, comprised of seven water types. A case study shows spatially-explicit and use-specific analysis of Israel's diverse water system. Israel's freshwater use accounts for only 40% of its total water use. Desalinated seawater and reused wastewater contribute 52% and 45% to the country's municipal and agricultural water use, respectively. The “original” blue water footprint assumes only freshwater use; thus, it overestimates the appropriation of natural water resources by humans. The extended blue water 3 1 SDG 3| SDG 6 Science of the Total Environment7 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Land and hydropolitics in the nile river basin: Challenges and new investments Jordan| Sweden Uppsala University| Swedish University of Agricultural Sciences| Nordic Africa Institute| University of GothenburgSandström, E.| Jägerskog, A.| Oestigaard, T. 2016 10.4324/9781315686172The Nile River Basin supports the livelihoods of millions of people in Egypt, Ethiopia, Sudan and Uganda, principally as water for agriculture and hydropower. The resource is the focus of much contested development, not only between upstream and downstream neighbours, but also from countries outside the region. This book investigates the water, land and energy nexus in the Nile Basin. It explains how the current surge in land and energy investments, both by foreign actors as well as domestic investors, affects already strained transboundary relations in the region and how investments are intertwined within wider contexts of Nile Basin history, politics and economy. Overall, the book presents a range of perspectives, drawing on political science, international relations theory, sociology, history and political ecology.3 4 SDG 7 Land and Hydropolitics in the Nile River Basin: Challenges and new investments7 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
Understanding water-society nexus: Insights from Turkey's small-scale hydropower policy United Kingdom| Turkey University of Dundee| MEF University Sayan, R.C.| Kibaroglu, A. 2016 10.2166/wp.2016.235Turkey's recent venture involving the construction of hundreds of small-scale hydropower projects is a significant trend, both in regard to its contribution to Turkey's hydroelectricity production and the social and environmental impact of these projects at the local level. Turkey's hydropower policy was premised on a conventional understanding of water driven by science, technology, and the market. This approach, however, does not seem to have paid sufficient attention to the socio-ecological characteristics of water. Developing policies from a solely technical perspective creates political, economic, and cultural inequalities that adversely affect the social and ecological realm. Hence, this paper attempts to deconstruct the design, execution, and aftermath of Turkey's small-scale hydropower policy through the lens of the hydro-social cycle. We aim to explain various dimensions of Turkey's small-scale hydropower program in a conceptual framework that merges the concept of the hydro-social cycle with pattern2 2 SDG 6| SDG 7| SDG 8 Water Policy 7 Water,Water Resources,Water ManagementWater Rights,Political Ecology,Peru
Energizing Mid–East water diplomacy: The potential for regional water–energy exchanges Israel University of Haifa Katz, D.| Shafran, A. 2020 10.1080/02508060.2020.1758521This article presents a nongovernmental initiative to address asymmetric hydropolitical relations in the Jordan River basin through issue linkage. The initiative would develop desalination capacity along the Mediterranean to supply water to Jordan, with Jordan generating and distributing solar energy to Israel and the Palestinian Authority. Such a project could provide a range of economic, environmental and geopolitical benefits to the parties involved, though it would also increase national dependencies on critical resources, which may be a serious impediment to adoption. Still, such mutual dependencies may be preferable to the current unilateral and asymmetric relations. 2 1 SDG 6| SDG 7 Water International 7 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
Desalination of seawater for agricultural irrigation Israel| Spain Technical University of Cartagena| University of La Laguna| Agricultural Research Organization of IsraelMartinez-Alvarez, V.| Bar-Tal, A.| Javier Diaz Peña, F.| Maestre Valero, J.F.2020 10.3390/W12061712Food security concerns, climate change impacts, and increased pressure on conventional water resources have encouraged the agricultural use of nonconventional water resources in the last decade. As a result, desalinated seawater (DSW) has already consolidated its position as an alternative source to increase the supply for crop irrigation in Spain and Israel, where farmers' acceptance is progressively on the rise. The first experiences in these regions highlighted that DSW agricultural use involves new agronomic, economic, and environmental challenges which require innovative research approaches and imply novel water management strategies. In this Special Issue, eight high-quality papers which present current research trials and study cases, covering a wide range of topics that are relevant when irrigating with DSW, have been selected. The papers came from the three regions of the world that currently have a massive agricultural DSW supply: Southeastern Spain, Israel, and the Canary Islands.4 3 SDG 2| SDG 6| SDG 8| SDG 13 Water (Switzerland) 7 Disinfection,Coagulation,Potable WaterLimestone,Reverse Osmosis,Seawater
Target setting in data envelopment analysis: efficiency improvement models with predefined inputs/outputs United Arab Emirates| Turkey Eastern Mediterranean University| Higher Colleges of Technology Ibrahim, M.D.| Daneshvar, S.| Güden, H.| Vizvari, B.2020 10.1007/s12597-020-00462-9In managerial decisions, situations frequently arise when decision makers need to define their capabilities, desires, and limitations when trying to improve efficiency. In this paper, target setting models that accommodate predefined desired output targets or predefined available inputs during efficiency improvement in data envelopment analysis are proposed. The proposed approach guarantees efficient targets when inefficient or weak efficient units’ desire expansion or reduction in outputs/inputs, and cases of input/output redistribution, or nondiscretionary variables in a production system. The approach is applied to two empirical studies, first, on a poultry chain trying to improve efficiency of some branches, and second on water, energy, land and food nexus trying to attain future sustainability based on preexisting inputs. Results of the empirical studies supports the proposed models.4 2 - OPSEARCH 6 Data Envelopment Analysis,Banks,EfficiencyDecision Making Units,Data Envelopment Analysis,DEA Model
Does asymmetric nexus exist between agricultural land and the housing market? Evidence from non-linear ARDL approach Turkey Eastern Mediterranean University Uzuner, G.| Adewale, A.A. 2019 10.1007/s11356-019-04211-4Expectedly, urbanization is often associated with constant degradation of natural habitat. In most cases, as demand for housing increases, natural habitat like agricultural land, forestry, and water bodies gradually gives way to building structures. Against this backdrop, the current study investigates the asymmetric nexus of agricultural land and housing market vis-à-vis house prices. The study employed the yearly data from 1976 to 2015 for the case of Sweden and used economic policy uncertainty (EPU) as a control variable in non-linear autoregressive distributed lag (NARDL) approach. The finding notes a significant and positive short- and long-run relationship between housing price and agricultural land especially when there is a negative shock on agricultural land. But when there is a negative shock on EPU, the impact on housing price is significant and negative for both short run and long run. While an asymmetric long-run relationship is significant and positive between EPU and housing price, such signifi2 1 SDG 11 Environmental Science and Pollution Research6 Housing,Neighborhood,GentrificationHouse Prices,Housing Market,China
A new methodology for assessing the energy use–environmental degradation nexus Egypt| Tunisia| Saudi Arabia University of Sousse| Northern Borders University| University of ManoubaEl-Montasser, G.| Ben-Salha, O. 2019 10.1007/s10661-019-7761-0The international community is more than ever before worrying about the unremitting global warming and climate change and the responsibility of extensive energy use for that situation. This article contributes to the existing literature by examining whether energy consumption predicts CO2 emissions during the past 50 years in the five most polluting nations in the world. To do this, we have been using the recently developed predictability test of Westerlund and Narayan (Journal of Banking and Finance, 36, 2632–2640, 2012, Journal of Financial Econometrics, 13, 342–375, 2015). We take thereby into account the problem of endogeneity and persistence in the explanatory variable. Likewise, this test has the advantage of treating the problem of heteroscedasticity. Using several predictive evaluation measures and assuming the historical average as a benchmark, we find that the basic model of the predictability test of Westerlund and Narayan (2012, 2015) surpasses the benchmark model. These findings reveal that primanly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, w2 3 SDG 13 Environmental Monitoring and Assessment5 Models,Risks,Finance Equity Premium,Stock Returns,Excess Returns

Nanotechnology Application in Agricultural Sector Egypt Alexandria University Nasr, M. 2019 10.1007/978-3-030-17061-5_13This chapter represents the recent applications of nanotechnology in the agricultural sector for efficient utilization of agricultural waste and improvement of farming practices. The first section describes the utilization of plant species in the synthesis of green and environmentally friendly nanoparticles. The second part illustrates the effective bioconversion of agricultural waste into CH4 gas via anaerobic digestion. This section includes the positive and opposite impacts of nanomaterial additives on the anaerobic digestion process as well as the recommendations required to improve the biogas production. Other sections demonstrate the recent utilization of nanomaterial, i.e., nanofertilizers, carriers of macro- and micronutrients, nanopesticides, and nanopriming, in the field of agriculture. These nanoparticles have found significant impacts on seed germination, root and shoot elongations, crop production, and foliar growth. The study objectives tend to illustrate the perspectives of plant-nanotechnologynly company in our industry in Spain that has received an ISO9001 certif1 1 SDG 7 Nanotechnology in the Life Sciences5 Nanoparticles,Metal Nanoparticles,NanostructuresNanocrystal,Zinc Oxide Nanoparticle,Ceric Oxide
Turkey’s water policy in the Euphrates-Tigris Basin United Kingdom| Turkey University of St Andrews| Yildiz Technical University Oktav, Ö.Z. 2017 10.1007/978-3-319-45648-5_13When looking generally, fresh water resource issue has been defined from geopolitical point of view which mostly disregards human factors. However, since the 1990s, water scarcity issue has been evaluated in terms of human security which reconceptualizes security so as to integrate non-military threats like factors of human development. The increasing number of publications about water-security nexus urges us to understand whether the countries resort to conflictual methods to meet their water needs or prefer cooperative relations. Turkey’s water policy and its impact on bilateral relations with Syria and Iraq in Euphrates Tigris basin illustrate and even epitomize that water can be used both as a weapon of war during hostilities and as a source of cooperation. In an attempt to contribute to the current debate over water- interstate security nexus, this chapter will first evaluate the historical background of the relations between three countries concerning water scarcity problem, and later discuss the reason1 2 SDG 6| SDG 16 Environmental Change and Human Security in Africa and the Middle East5 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
Testing the environmental kuznets curve hypothesis: Evidence from Egypt, Kenya and Turkey Turkey| Cyprus Bursa Teknik University| Near East University Beşe, E.| Kalayci, S. 2019 10.32479/ijeep.8638In this study, the Environmental Kuznets Curve (EKC) hypothesis is examined for 3 developing countries which are Egypt, Kenya and Turkey for the period between 1971 and 2014. The EKC hypothesis is examined under two nexus which are GDP, CO2 and energy consumption, and GDP, CO2, energy consumption and the square of GDP. The EKC hypothesis is not confirmed for Egypt, Kenya and Turkey, and the growth hypothesis is confirmed for Egypt and Kenya. The neutrality hypothesis is confirmed for Turkey. Unidirectional causality running from CO2 to energy consumption is found for Turkey and no causal relationship is found between CO2 and GDP for Egypt, Kenya and Turkey. Authorities in Turkey, Egypt and Kenya should continue to invest in emission reduction policies since these policies are likely not to have a detrimental effect on economic growth. These countries are likely to achieve further economic growth without causing environmental degradation since no causal relationship is found between CO2 and GDP. Limits of our nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks2 2 SDG 8| SDG 13 International Journal of Energy Economics and Policy5 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Rethinking electricity consumption and economic growth nexus in Turkey: environmental pros and cons Norway| Nigeria| Turkey| Russian FederationIstanbul Gelisim University| Nord University| Eastern Mediterranean University| Babcock University| South Ural State UniversityEtokakpan, M.U.| Osundina, O.A.| Bekun, F.V.| Sarkodie, S.A.2020 10.1007/s11356-020-09612-4The critical role of electricity consumption in influencing and reshaping the economic and environmental landscape of the global economy cannot be underestimated. Electricity is the most beneficial and commonly transformed energy source; however, the strength, weakness, opportunities and threat of its consumption require scientific scrutiny. This study investigates electricity-led growth hypothesis vis-à-vis its impact on economic growth and environmental quality of Turkey. The annual time series data set from 1970 to 2014 were employed in the analysis with a battery of unit root and stationary tests. The equilibrium relationship in the study is explored using Maki and Bayer-Hanck combined cointegration tests under multiple structural breaks along with the Pesaran’s ARDL bounds test procedure for robust check. The study confirms the existence of cointegration relationship between electricity consumption, economic growth, capital, labour and ecological footprint. To detect the direction of causal relations, th4 5 SDG 7| SDG 8| SDG 12 Environmental Science and Pollution Research5 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Analysis of industrial water–energy–labor nexus zones for economic and resource-based impact assessment Lebanon| South Korea| Japan| United StatesNational Institutes for the Humanities, Research Institute for Humanity and Nature| Texas A&M University| Chungbuk National University| Chonnam National University| American University of BeirutLee, S.-H.| Taniguchi, M.| Masuhara, N.| Mohtar, R.H.| Yoo, S.-H.| Haraguchi, M.2021 10.1016/j.resconrec.2021.105483Sustainable Development Goals (SDGs) are the blueprints for achieving a sustainable future, and understanding the interlinkages among social, economic, and environmental fields is a key factor in accomplishing them. The goal of this study was to analyze a framework for sustainable economic growth considering the trade-offs among economic inequality, resource security, and labor requirement through an industrial water, energy, and labor (I-WEL) nexus approach. We analyzed the economic intensity of industrial water, energy, and labor in 47 prefectures in Japan; we found that the more industrialized prefectures showed lower water but higher energy intensities than relatively less industrialized prefectures. We then classified four I-WEL nexus zones—high efficiency, labor-intensive, water-intensive, and water- and energy-intensive zones—based on their economic intensities and by using the K-means clustering method. Finally, we applied economic growth scenarios, weighted by I-WEL nexus zones, and quantified water,6 5 SDG 1| SDG 8| SDG 9| SDG 10| SDG 15 Resources, Conservation and Recycling5 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Smart system management and techno-environmental optimal sizing of a desalination plant powered by renewables with energy storage Tunisia University of Tunis| Université de Tunis El Manar Affi, S.| Cherif, H.| Belhadj, J. 2021 10.1002/er.6331The present study assessed the performances of a brackish water reverse osmosis desalination unit powered by (PV/Wind/Battery) system with hydraulic storage. The hybrid renewable energy system and the reverse osmosis desalination plant were modeled for a specific site in southern Tunisia using real meteorological and water consumption data for 1 year. A total of 8760 simulations were treated under a dynamic simulator coupled to a smart energy management strategy to reach the hourly water load demand. Although the recognized reliability of the hybrid renewable sources compared to one- power source, their design may still critical. Therefore, in this paper, the authors suggest applying the methodology of optimizing the presented unit using an integrated systemic meta-modeling which is built through the design of experiments tool and defined by an equation involving the decision variables of the optimization as its parameters. This equation outlines the objects of the optimum sizing. The selected optimal design 3 2 SDG 6| SDG 7 International Journal of Energy Research5 Electric Power Transmission Networks,Wind Power,Electric Power DistributionGrid,Microgrid,Energy Systems
Expanding the Dynamic Modeling of Water-Food-Energy Nexus to Include Environmental, Economic, and Social Aspects Based on Life Cycle Assessment ThinkingEgypt| United States National Water Research Center| Ministry of Water Resources & Irrigation| University of ToledoEl-Gafy, I.| Apul, D. 2021 10.1007/s11269-021-02951-yThe concept of the water-food-energy nexus has been widely studied in the past decade. In this paper we expand on this concept to include environmental, economic, and social aspects as well as life cycle assessment based thinking. We proposed a set of Environmental Footprint Assessment, Life Cycle Assessment, and Socio-Economic Assessment indicators and calculated them using a developed System Dynamic Model for Water-Land-Food-Energy-Environment-Economic-Social Nexus (SD-WLF3ESN). The developed model was applied to predict the WLF3ESN of the corn crop in the Western Lake Erie Basin (WLEB)-USA for the period 2016-2030. The prediction was based on scenarios for population, land, yield, crop use, and crop production costs and returns at the county level of WLEB. A matrix for WLF3ESN of the corn crop in WLEB was developed. This matrix can help in developing policies and strategies for managing the nexus in the basin. 2 3 SDG 8| SDG 9| SDG 12 Water Resources Management 5 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The dynamic nexus between climate changes, agricultural sustainability and food-water poverty in a panel of selected mena countries Palestine| Tunisia An-Najah National University| Université de Tunis El Manar| University of ManoubaJemmali, H.| Morrar, R.| Aissa, M.S.B. 2021 10.2166/wcc.2019.309This study attempts to examine the dynamic relationships between climate changes, agricultural sustainability and food-water poverty in a panel of MENA countries over the period 1990–2016. A panel co-integration, pooled least squares regression, pooled fixed effects, and pooled random effects models with the Hausman test for model specification are used to relate three proxies for food poverty and two proxies for water poverty to standard weather variables, agriculture productivity indicators, and environmental sustainability variables. The main results of regression analysis indicate that out of the three food poverty models, two food poverty regressions indicate the low agricultural productivity in low-and middle-income countries, while water poverty in terms of access to improved water is found to increase substantially agricultural value added (coefficient is more elastic, i.e. more than the unity). The results further show that high precipitation and temperature, often accompanied by high CO2 emissions, nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-product3 3 SDG 1| SDG 2| SDG 8| SDG 12| SDG 13 Journal of Water and Climate Change5 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The Education, Research, Society, and Policy Nexus of Sustainable Water Use in Semiarid Regions—A Case Study from Tunisia Tunisia| Germany| Switzerland University of Sousse| University of Carthage| Leuphana University of Lüneburg| University of Zurich| Technical University of BraunschweigMader, C.| Mahjoub, B.| Breßler, K.| Jebari, S.| Kümmerer, K.| Bahadir, M.| Leitenberger, A.-T.2015 10.1007/978-3-319-12394-3_15The present study analyzes the interrelations of the education, research, society, and policy nexus on sustainable water use and agriculture in semiarid regions of Tunisia. The selected region of Tunisia is one of the most water-stressed regions in northern Africa, strongly exporting fruits and vegetables to European mainland whereas at the same time strongly lacking water resources and reducing production of food for its own growing population. Water scarcity is the major problem in the agriculture of semiarid regions. Along with the population growth, water resources (qualitatively and quantitatively) for food production is exposed to severe strains and has become an important topic for science and politics as well as for the general public in these countries as well as globally. Natural water resources in Tunisia are faced with serious problems related to their quantity and quality (Mekki et al. 2013). Only 8.4 % of the total shallow groundwater has salinity levels that do not exceed 1.5 g/L (Benjemaa et a7 5 SDG 2| SDG 6| SDG 12 Green Energy and Technology 5 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Evaluation of fo membranes performance using a modelling approach Morocco Mohammed V University in Rabat| Euromed University of Fes Chaoui, I.| Ndiaye, I.| Abderafi, S.| Vaudreuil, S.| Bounahmidi, T.2021 10.5004/dwt.2021.27132orward osmosis (FO) membranes development has made real progress over the last decade with a significant number of membranes reported in the literature. However, performances of these membranes are difficult to compare as diverse experimental conditions are used. In this study, the productivity of R&D FO membranes is predicted using a model by setting the same operating con-ditions, so that the water flux only depends on membranes intrinsic parameters. On this basis, a rigorous analysis of the obtained results is carried out. Membranes selectivity is discussed through the ratio of solute and water permeability coefficients. Results showed that the six best performing FO membranes in terms of water flux are thin-film composite (TFC) membranes of which four have polyvinylidene fluoride (PVDF) nanofibers support layers modified with hydrophilic materials. Advantages and limitations of different fabrication methods, membranes structures, morphologies and materials are discussed. Comparison with commercial FO memb5 2 SDG 6 Desalination and Water Treatment5 Membranes,Desalination,UltrafiltrationOsmosis,Thin Film Composite Membranes,Membrane
Multidimensional food security nexus in drylands under the slow onset effects of climate change Israel| Japan| Poland| Serbia| Germany| United States| Slovenia| Portugal| Greece| Italy| RomaniaDemocritus University of Thrace| Politehnica University of Timisoara| University of Lisbon| Academic College of Tel-Aviv - Yaffo| Helmholtz-Zentrum Hereon| University of Bonn| University Institute of Lisbon| Ca' Foscari University of Venice| University of Ljubljana| University of Nis| Polytechnic University of Bari| Ben-Gurion University of the Negev| University of Warsaw| Princeton University| Tottori UniversityStavi, I.| Paschalidou, A.| Kyriazopoulos, A.P.| Halbac-Cotoara-zamfir, R.| Siad, S.M.| Suska-Malawska, M.| Savic, D.| de Pinho, J.R.| Thalheimer, L.| Williams, D.S.| Hashimshony-Yaffe, N.| van der Geest, K.| Cordovil, C.M.D.S.| Ficko, A.2021 10.3390/land10121350Hyperarid, arid, semiarid, and dry subhumid areas cover approximately 41% of the global land area. The human population in drylands, currently estimated at 2.7 billion, faces limited access to sufficient, affordable, and nutritious food. We discuss the interlinkages among water security, environmental security, energy security, economic security, health security, and food security governance, and how they affect food security in drylands. Reliable and adequate water supply, and the prevention of water contamination, increase the potential for ample food, fodder, and fiber production. Protecting woodlands and rangelands increases food security by buffering the slow onset effects of climate change, including biodiversity loss, desertification, salinization, and land degradation. The protection of natural lands is expected to decrease environmental contamination, and simultaneously, reduce the transfer of diseases from wildlife to humans. Biofuel production and hydroelectric power plants increase energy security14 15 SDG 1| SDG 2| SDG 3| SDG 6| SDG 7| SDG 8| SDG 11| SDG 13| SDG 15| SDG 16Land 5 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Energy–growth nexus revisited: an empirical application on transition countries Turkey Kutahya Dumlupinar University Zortuk, M.| Karacan, S. 2018 10.1007/s10668-016-9901-9This study investigates the energy–growth nexus for transition countries analysing Granger causality between GDP growth per capita and energy use per capita. For this purpose, 17 countries located at Central and Eastern Europe and Caucasian region are chosen and a panel dataset consisting of these countries for the available period of 1990–2011 is studied. In the study, Granger causality is investigated using bootstrapped panel causality approach proposed by Konya (Econ Modell 23(6):978–992, 2006). The approach gives consistent results in case of cross-sectional dependency and heterogeneity of slope coefficients between countries. Causality is examined for two scenarios: one with a trend and one without a trend. The results reveal that, in general, there is no causality running between energy consumption and economic growth, yet there is causality running from energy consumption to economic growth for some countries and sign of the relationship is always negative. Therefore, increases in energy consumption ha2 1 SDG 8 Environment, Development and Sustainability5 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Nexus approach to solar technology for energy and water supply for sustainable rural development in Egypt: A review Egypt| Germany Erfurt University of Applied Sciences| American University in Cairo| Fraunhofer Institute for Solar Energy SystemsWydra, K.| Jaskolski, M.| Wagner, L.| Mohamed, E.S.2019 10.1117/1.JPE.9.043108The United Nations Sustainable Development Goals (SDGs) and their interactions in developing countries in general, and in Egypt specifically, form the basis of our review. Issues of energy and water supply, linked to agriculture in rural areas, combine several of the SDGs. The current status and the challenges for solar photovoltaic (PV) electricity production and water supply technologies in rural areas are critically described and an outlook on future developments is provided. The framework of the water-energy-food nexus approach and its relation to the SDGs globally in the MENA region and in Egypt is presented and recommendations are given on institutional governance and research and development to overcome the silo mentality and enhance sector collaboration on all levels as prerequisite to achieving the SDGs. The latest technical developments in PV and water technologies and their opportunities for rural development are outlined. Combined technical solutions are highlighted with examples from Egypt. Speci4 3 SDG 2| SDG 6| SDG 7 Journal of Photonics for Energy 5 Electric Potential,Electric Inverters,DC-DC ConvertersPumping,Water System,Solar Energy Conversion
Enabling policy environment for water, food and energy security Lebanon| Ethiopia| United Kingdom| China| United States| Philippines| Netherlands| Nepal| CanadaTsinghua University| Centre for Ecology and Hydrology| International Centre for Integrated Mountain Development Nepal| Wageningen University & Research| Asian Development Bank Philippines| Addis Ababa University| University of Washington| American University of BeirutBeekma, J.| Bird, J.| Mersha, A.N.| Reinhard, S.| Prathapar, S.A.| Rasul, G.| Richey, J.| Campen, J.V.| Ragab, R.| Perry, C.| Mohtar, R.| Tollefson, L.| Tian, F.2021 10.1002/ird.2560The complexity of water, food and energy security is analysed from the perspectives of (i) water and food and (ii) water and energy and their interconnectivity and focuses ultimately on water as a primary input into processes, the entry point for participants of the Third World Irrigation Forum. The paper provides an overview of trends in water, food and energy security, highlights the interconnectivity between the various elements and introduces the water–food–energy nexus as a tool for improving productivity and sector policies, avoiding unintended consequences on other sectors. Invariably, there will be trade-offs and the challenge is to find combinations of measures that have a net positive outcome. In order to quantify security in the three elements and the trade-offs between them, emerging modelling approaches for the nexus are discussed. Sub-theme 3 of the forum focuses on productivity and technology interventions1 and sub-theme 2 on stakeholder interaction. The combination of modelling, technology innnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we13 8 SDG 6| SDG 16 Irrigation and Drainage 5 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Water-Energy system toward the meeting of an improved Low Voltage Ride Through Capability of Grid-Connected photovoltaic generator: power-sharing and control issuesTunisia University of Carthage| University of Tunis| Université de Tunis El ManarAbidi, M.| Ben Rhouma, A.| Belhadj, J. 2020 10.1080/15567036.2020.1841857The interdependence of producing water and energy cleanly is the most inspiring concern of the recent research study in the world. In this context, this paper aimed to investigate the water-energy nexus with an original viewpoint in order to consolidate the interdependence between water and energy and unify their cooperative relationship. Hence, exploiting the energy sustainability of a grid-connected photovoltaic generator (GCPV) in providing water is authentic, moreover, capitalizing the water station, which is composed of three identical pumping units, to satisfy the grid code (GC) of a GCPV is original. To do that, sophisticated control strategies are used. On the side of GCPV, Voltage Oriented Control (VOC) strategy is assumed to regulate the DC bus voltage and to control the injected reactive power into the grid. On the side of the water station, the dynamic of each pumping unit is controlled using Power-Field Oriented Control (P-FOC) strategy. By manifesting a power control loop, this strategy is the l3 3 SDG 7 Energy Sources, Part A: Recovery, Utilization and Environmental Effects4 Electric Potential,Electric Inverters,DC-DC ConvertersPumping,Water System,Solar Energy Conversion
Exploring the water-food-energy and climate nexus: Insights from the moroccan draa valley Morocco| Italy Polytechnic University of Milan Minucci, G.| Karmaoui, A. 2017 10.1007/978-3-319-41022-7_11Water, energy, food and climate are strongly interconnected spheres ranging from ensuring access to resources and services, to environmental and social impacts. Such interwoven concerns become even more relevant in drylands and oasis communities in developing countries where resources are already scarce and people are considered to be among the most endangered by the rising anthropogenic pressure on the environment and threats posed by climate change. Pinpointing these links is extremely relevant since it allows addressing synergies and preventing potential tensions. Using the Draa Valley Region in Morocco as a case study, the paper addresses and maps the interconnectedness between water-food-energy and climate. The findings of this study underline that while (national and regional) top-down policies concerning water-food-energy and climate nexus goal to take control of the related interconnections put at risk the long-term sustainability of the region in the area of water, energy and food; bottom-up and loca2 1 SDG 1| SDG 13 Springer Tracts in Civil Engineering4 Water,Water Resources,Water ManagementMekong River,Dams,Hydropower
Low-resistance monovalent-selective cation exchange membranes prepared using molecular layer deposition for energy-efficient ion separations Israel Ben-Gurion University of the Negev Wormser, E.M.| Nir, O.| Edri, E. 2021 10.1039/d0ra08725dThe desalination of brackish water provides water to tens of millions of people around the world, but current technologies deplete much needed nutrients from the water, which is determinantal to both public health and agriculture. A selective method for brackish water desalination, which retains the needed nutrients, is electrodialysis (ED) using monovalent-selective cation exchange membranes (MVS-CEMs). However, due to the trade-off between membrane selectivity and resistance, most MVS-CEMs demonstrate either high transport resistance or low selectivity, which increase energy consumption and hinder the use of such membranes for brackish water desalination by ED. Here, we introduce a new method for fabrication of MVS-CEMs, using molecular layer deposition (MLD) to coat CEMs with ultrathin, hybrid organic-inorganic, positively charged layers of alucone. Using MLD enabled us to precisely control and minimize the selective layer thickness, while the flexibility and nanoporosity of the alucone prevent cracking an3 1 SDG 6| SDG 7 RSC Advances 4 Membranes,Desalination,UltrafiltrationElectrodialysis,Membrane,Desalination
Design of an integration platform between the water-energy nexus and a business model applied for sustainable development Egypt Ain Shams University| Egyptian Russian University| Heliopolis UniversityMosalam, H.A.| El-Barad, M. 2020 10.2166/wst.2020.212Setting out an international standard schema for the water-energy-food (WEF) nexus and providing accurate data with realistic reports for investment through a simple application is essential for our real world. This research presents a tool to help anyone who wants to invest in environmental projects, especially water, energy, or food projects. The user can directly connect to a database of environmental data applying WEF nexus principles. This paper is looking for a mechanism to apply the WEF nexus concept through a web-based platform implementing unified concepts and terminology, setting basic criteria and standards, and making the data available, consistent, and homogeneous. Based on the problem statement, the purpose of this research is to implement a cross-application for sustainable development, including WEF nexus concepts, taking into consideration the interlinkage between the three resources integrated with a business model or financial study for projects. In addition, we have determined organization2 3 SDG 8 Water Science and Technology 4 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Localizing the water-energy nexus: The relationship between solar thermal power plants and future developments in local water demand Germany| Morocco - Terrapon-Pfaff, J.| Ersoy, S.R.| Fink, T.| Amroune, S.| Jamea, E.M.| Zgou, H.| Viebahn, P.2021 10.3390/su13010108Water availability plays an important role in the expansion planning of utility-scale solar power plants, especially in the arid regions of the Middle East and North Africa. Although these power plants usually account for only a small fraction of local water demand, competition for water resources between communities, farmers, companies, and power suppliers is already emerging and is likely to intensify in future. Despite this, to date there has been a lack of comprehensive studies analyzing interdependencies and potential conflicts between energy and water at local level. This study addresses this research gap and examines the linkages between water resources and energy technologies at local level based on a case study conducted in Ouarzazate, Morocco, where one of the largest solar power complexes in the world was recently completed. To better understand the challenges faced by the region in light of increased water demand and diminishing water supply, a mixed-method research design was applied to integrate7 0 SDG 6| SDG 7| SDG 16 Sustainability (Switzerland) 4 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
A simple algorithm for reducing the operation frequency of residential water pumps during peak hours of power consumption Turkey Eastern Mediterranean University Ahmad, H.| Atikol, U. 2018 10.1002/ese3.204In developing countries where water supply pressure is low, or frequent water outages and electricity shortages happen, domestic end-users are forced to install water pump-storage systems, consisting of water pumps and ground-level and rooftop tanks to satisfy their daily water demands. This contributes to increasing electrical energy consumption, particularly during peak electricity demand hours. This study presents a simple, practical, computational, and cost-effective shifting water level control algorithm to manage water-energy nexus, by reducing pump-storage system electric energy consumption during peak hours. The proposed algorithm requires a simple modification to the existing water level control scheme, by installing an additional float switch in the rooftop water tank below the currently available float switch that is usually adjusted to trigger the pump when the level in the tank drops by 5-10% from the maximum level. Based on the simulation results, the algorithm preserves the domestic end-users’ 2 1 - Energy Science and Engineering 4 Electric Power Transmission Networks,Wind Power,Electric Power DistributionDemand Response,Demand Side Management,Energy Conservation
Exploring the relationship between residential co2 emissions, urbanization, economic growth, and residential energy consumption: Evidence from the north africa regionMorocco Cadi Ayyad University| Hassan I University Haouraji, C.| Mounir, B.| Mounir, I.| Farchi, A.2021 10.3390/en14185849Rapid urbanization, coupled with income growth, will inevitably cause the residential energy consumption in the North Africa region to continue to increase, with adverse effects on the climate, human health, and the economy. In these regards, this paper explores the relationship between residential carbon dioxide emissions (RCO2 ), urbanization, economic growth, and residential energy use in four North African countries (Morocco, Tunisia, Algeria, and Egypt) over the period 1990–2016. To do this, we used the bounds cointegration and the Toda–Yamamoto Granger causality test. The existence of cointegration relationships was confirmed for the four countries. In the long run, the environment Kuznets curve relationship between increased income per capita and RCO2 emissions was verified for only Morocco and Tunisia. The causality analysis also reveals a combination of neutral, unidirectional, and bidirectional relationships for all countries. The RCO2 emissions have not proved to be a limiting factor in any countrynly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of it4 2 SDG 3| SDG 6| SDG 8| SDG 11| SDG 13 Energies 4 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Empirical investigation on energy dependence-consumption nexus: Evidence from Turkish natural gas market United States| Turkey University of California at Berkeley| Marmara University| Yildiz Technical UniversityÇetin, T.| Yüksel, F. 2014 10.1016/j.apenergy.2014.07.062Because energy dependence is an important issue for today's energy markets, understanding its effect on the long-term relationships in the markets has crucial implications. We argue that dependence strongly affects the interaction between energy consumption and its determinants even if this market is regulated. To test this hypothesis, this paper empirically investigates the long-term dynamics among the related variables in the Turkish natural gas market, because the market is under regulation and Turkey is an energy dependence country in natural gas. The aim is to understand the effect of dependence on the long-term dynamics of natural gas consumption in Turkey. To this aim, we employ a simultaneous co-integration model with structural breaks. Our findings suggest that energy dependence strongly affects the long-term dynamics of gas consumption. Also, we find that governments intervene in price regulated by an independent regulator.2 3 - Applied Energy 3 Electricity,Energy,EconomicsRebound Effect,China,Fuel Tax
The nexus among climate change, economic growth, foreign direct investments, and financial development: New evidence from N-11 countries Turkey Nisantasi Universitesi| Erciyes University| Mardin Artuklu UniversityAslan, A.| Altinoz, B.| Atay Polat, M. 2021 10.1002/ep.13585The aim of this article is to investigate the relationship between air pollution, economic growth, energy use, trade openness, foreign direct investment, and financial development in N-11 countries data period from 1980 to 2018. For this purpose, it is adopted the Panel Vector Autoregression (PVAR) model for the estimation of the long and short-run effects. The results suggest that although energy consumption and financial development have a negative impact on CO2 emissions, foreign direct investment leads to an increase in pollution. In addition, there is bidirectional causality between financial development and CO2 emissions and energy use, carbon dioxide emissions and energy consumption, foreign direct investments and energy consumption, and financial development and energy consumption. In addition, there is unidirectional causality from carbon dioxide emissions to GDP, from energy consumption to GDP, from foreign direct investments to CO2 emissions and GDP, from financial development to GDP. Finally, impunly company in our industry in Spain that has received an ISO9001 certification, which3 3 SDG 7| SDG 8| SDG 13 Environmental Progress and Sustainable Energy3 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Revisiting the causal nexus between coal energy consumption, economic growth, and pollutant emission: sorting out the causality Nigeria| Turkey| Russian FederationIstanbul Gelisim University| Eastern Mediterranean University| South Ural State UniversityJoshua, U.| Uzuner, G.| Bekun, F.V. 2020 10.1007/s11356-020-09265-3Anthropogenic activities in search of livelihood come with its environmental implications. This is in line with the current crusade of the United Nations sustainable development goals (SDGs) target 7 and 13 for effective clean energy access and mitigating the adverse effect of climate change issues. Since the seminal study of Kraft and Kraft (1978) on the nexus between energy and gross national product, there has been no consensus in the extant literature in the last four decades. To this end, the current study applies recent data for the case of Nigeria from 1970 to 2017 on an annual frequency. Modified Wald causality test of Toda-Yamamoto is in conjunction with the recent gradual shift causality test with Fourier approximation for robustness and precision of analysis. Empirical results show the pollutant driven economy as one-way causality is seen running from pollutant emission to economic growth. This suggests that economic growth is driven by dirty energy sources that are from non-renewable energy source3 3 SDG 7| SDG 8| SDG 13 Environmental Science and Pollution Research3 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Minimizing greenhouse gas emissions of an industrial wastewater treatment plant in terms of water–energy nexus Turkey Harran University Yapıcıoğlu, P.| Demir, Ö. 2021 10.1007/s13201-021-01484-4In this paper, (CO2) and methane (CH4) emissions of an industrial wastewater treatment plant were monitored. GHG emissions originated from treatment processes were considered as the direct emissions and determined using closed chamber method. GHG emission due to energy consumption was regarded as the indirect emissions. In the second stage of the study, it was aimed to reduce GHG emissions in terms of water–energy nexus. If the plant is operated under design conditions, energy consumption would be lower according to water–energy nexus. Also, the effect of design conditions on GHG emissions was investigated. Firstly, the correlation was defined between GHG emissions and operational parameters in terms of chemical oxygen demand (COD) and wastewater flow rate using Monte Carlo simulation. Then, design COD and wastewater flow rate were simulated to determine the possible GHG emission for each month. The simulation results show that minimization of GHG emissions might be possible if wastewater plant is operated unnly company in our industry in Spain of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will 2 1 SDG 6| SDG 9| SDG 13 Applied Water Science 3 Microbial Fuel Cells,Anaerobic Digestion,BioreactorsNitrous Oxide Production,Wastewater Treatment,Nitrogen Removal
Bridging the Maghreb’s water gap: from rationalizing the virtual water trade to enhancing the renewable energy desalination Tunisia University of Sousse Sebri, M. 2017 10.1007/s10668-016-9820-9The debate about the water resources shortages and finding appropriate solutions to close the water gap in many regions is still not finished. The Mediterranean region is among the most arid regions in the world and hosts more than the half of the world’s water-poor population. The situation is more severe in the southern shore of the Mediterranean, in particular, the Maghreb countries. In this region, water resources are very limited and polluted and most countries rely on groundwater yet overexploited. On the other hand, several factors, including rapid economic growth, expanding populations and changing climate, are driving up demand for water. This pushes forward the Maghreb countries to more and more rely on non-conventional and costly water resources such as wastewater treatment and desalination. Obviously, this bears a heavy burden on the economic growth within these countries. In this paper, rationalizing the virtual water trade and enhancing desalination using renewable energy are presented as two pr1 1 SDG 6| SDG 7| SDG 8 Environment, Development and Sustainability3 Arab,Egypt,Morocco Renewable Energy,Solar Power Plants,Middle East And North Africa
Biomass energy consumption and financial development: evidence from some developing countries Turkey Yalova University Zeren, F.| Hizarci, A.E. 2021 10.1080/14786451.2021.1876689The importance of renewable energy in the economic structures of countries is increasing and biomass is one of the most widely used renewable energy types. In this paper, the nexus between biomass energy consumption (BEC) and financial development (FD) for developing countries in the period between 1990 and 2018 has been investigated with Konya (2006) bootstrap panel causality tests, Westerlund (2006) panel cointegration with multiple breaks, CCE and AMG panel cointegration estimator are suitable for cross-section dependency and heterogenous panels. According to empirical findings, BEC and FD have cointegrated in the long-run and this relationship is positive. Moreover, the growth hypothesis is valid for Argentina, Bolivia, Mexico, Uruguay and El-Salvador; neutrality hypothesis is valid for Chile, Colombian, Peru, Turkey and Panama. 2 1 SDG 7 International Journal of Sustainable Energy3 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Nexus of agriculture, gdp, population and climate change: Case of some eurasian countries and Turkey Turkey Kırşehir Ahi Evran University Doğan, H.G. 2018 10.15666/aeer/1605_69636976Climate has an important role in the life processes of living creatures economically, socially and biologically. It affects several sectors and is affected by several sectors. Climate events are known to have changed since the second millennium and today it stands out as a problem that humanity has to face. Climate change has to be evaluated together with the global warming phenomenon. The most important factor causing global warming is the CO2 concentration. This study examines the effects of variables including the share of the agricultural fields within total area, agricultural added value, GDP and population on the CO2 release within the scale of the Eurasian Region and Turkey. The study covers the period between 1993 and 2016 years. Econometric models like ADF unit square test, ARDL and VECM were used. According to the obtained results, the effect of population was determined to be greater than that of the other variables in both regions. All of the variables under study had an increasing effect on CO2 rnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech powered biofertilizer has 11 1 SDG 2| SDG 8| SDG 13 Applied Ecology and Environmental Research3 Monetary Policy,Economic Growth,ExportsUnit Root Tests,Economic Growth,Structural Breaks
Simulations of the Water Food Energy Nexus for policy driven intervention Israel Ben-Gurion University of the Negev Teitelbaum, Y.| Yakirevich, A.| Gross, A.| Sorek, S.2020 10.1016/j.heliyon.2020.e04767Water-Food-Energy (WFE) resources exert mutual influences upon each other and thus cannot be managed separately. Information on household WFE expenditures addresses knowledge that distinguishes between geospatial districts' social welfare. Social welfare and investment in districts' WFE resources are interconnected. District (node) product of WFE normalized expenditures (Volume) is considered as a representative WFE Nexus holistic quantity. This Volume is assumed to be a function of residents' knowledge of welfare level across districts. We prove that the Volume rate conforms to Boltzmann entropy, and this is the premise of our hypothesis for directed information from high to low welfare between network nodes. Welfare mass (WM) represents the district's Volume combined with its income and population density. This WM is used as input into a model balancing between all domain nodes that allows policymakers to simulate the effects of potential quantifiable policy decisions targeted to individual districts at a d4 1 SDG 1| SDG 6| SDG 8 Heliyon 3 Water,Water Resources,Water ManagementPositive Mathematical Programming,Water,Groundwater Management
Energy—water nexus: Integration, monitoring, KPIS tools and research vision Egypt| Canada Suez Canal University| Ontario Tech University Gabbar, H.A.| Abdelsalam, A.A. 2020 10.3390/en13246697The relationship between water and energy is a strong one characterized as having integration and coupling as two important features. While energy is responsible for delivering water to the end-users, it needs energy in order to be generated, and water. In this paper, a thorough review is presented regarding the different relationships between water and energy in terms of (i) the significance of the close relationship between water and energy by means of water/energy generation and consumption. Water consumption, water cooling and heating must be taken into account in order to avoid the obstacles related to future use of water for energy generation; (ii) the measuring and monitoring technologies for the energy-water nexus, focusing attention on the variables that are interrelated in the water and energy sectors. In addition, the consequences of finding several parameters, unknown variables and unclear dependencies in measuring of energy usage in the applications of water usage should also be taken into accoun2 2 - Energies 3 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The Nexus between sustainable energy and ecological footprint: evidence from Algeria Algeria University of M'sila| University of Biskra Rahmane, A.| Benelbar, M.| Traich, M. 2021 10.1080/15487733.2021.1946298Despite the considerable attention that has been spent studying the connections between energy and sustainable development, the most salient issues have only became conspicuous in the last few decades. Interest in these issues is now unavoidable with significant effort being devoted to achieving sustainable development goals. The present study attempts to highlight the role of sustainable energy in protecting the environment using the ecological footprint (EF) in Algeria. We use the unit root test, co-integration, Granger causality, and dynamic ordinary least squares (DOLS) and the results reveal a long-term equilibrium relationship between renewable energy consumption (REC), carbon-dioxide (CO2) emissions (CE), primary energy intensity (PEI), and the ecological footprint. The regression relationship reveals a positive and significant relationship from REC, CE, and PEI to EF. It also demonstrates the existence of bidirectional causality between REC and EF at 1% level and four unidirectional causal relationshinly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-produ3 2 SDG 7| SDG 8| SDG 12| SDG 13 Sustainability: Science, Practice, and Policy3 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Optimal sizing and technical evaluation of energy and water system based on micro-hydric solar and wind sources Tunisia| Portugal| France Université de Poitiers| University of Tunis| Université de Tunis El ManarCherif, H.| Tnani, S.| Belhadj, J.| Silva, A.R. 2018 10.1109/INDIN.2018.8472076In recent years, significant attention has been given to renewable energy integration within the context of water-energy nexus. Therefore, the present paper developed a methodology to design an autonomous micro- hydric/solar/eolic/battery system in Park of Covilhã, Portugal. Annual data of wind speed, solar irradiance and temperature are used. Afterwards, the components of the system and optimization objectives have been modelled. Based on a two- objective optimization, the present methodology combines loss of power supply probability and embodied energy. An optimal configuration has been put in place using a dynamic simulator and applying a controlled elitist genetic algorithm. Two study cases have been investigated in order to eco-size the system and evaluate the energetic potential in the park. The obtained results show that, in the first case, the PV/Wind/Battery system can provide more than 95% of the electric needs while in the second case, the micro hydric system can provide 100 % of the electric needs4 3 SDG 7 Proceedings - IEEE 16th International Conference on Industrial Informatics, INDIN 20182 Electric Power Transmission Networks,Wind Power,Electric Power DistributionGrid,Microgrid,Energy Systems
COVID-19 and water resources nexus: Potential routes for virus spread and management using artificial intelligence techniques Egypt Cairo University| Zagazig University| Kafrelsheikh University Abu Salem, H.S.| Shams, M.Y.| Hassanien, A.E.| Nosair, A.M.2021 10.1007/978-3-030-72933-2_2The new Coronavirus (COVID-19) pandemic has cast a shadow over the entire world and affected the universe in all economic, environmental, industrial, and agricultural aspects. Accordingly, the study of the potential routes of virus spreading is crucial to limit the infection. This chapter presents a comprehensive survey of most past and current studies that dealt with the causes of the spread of the new COVID-19, mostly surface water and groundwater. The threat is commonly associated with the direct use of contaminated surface or groundwater by sewage sources arose mainly from the mixing of clean water with sewage through several pathways. The second wave of COVID-19 is currently invading the world, especially with the emerging new virus strains that invaded Britain in December 2020, having double the infectivity of the COVID-19 of the first wave. Accordingly, a water management system is required to monitor the increased transmission rate by developing biosensors and IoT to detect and estimate the SARS-CoV-24 3 SDG 3| SDG 6 Studies in Systems, Decision and Control2 COVID-19,SARS-CoV-2,CoronavirusDiarrhea,Digestive Endoscopy,COVID-19
Comparative study of the impact of CO2 emission on income: Case study Algeria/Morocco between 1990-2100 Algeria University of Science and Technology of Oran - Mohamed-Boudiaf| Renewable Energy Development Center| University of BecharAllali, M.| Tamali, M.| Rahli, M. 2017 10.4018/IJSESD.2017100102Emissions of global warming gases continue to rise as the world burns ever more coal, oil and gas for energy. The article, aims to run an investigation nexus between carbon dioxide (CO2) emission per capita and economic growth of energy consumption in over the period 1990-2100. To evaluate the impact of CO2 emission on relative variables, this study verifies that there is positive long-run relationship among CO2 emissions, Electric power consumption and Energy use. This paper also proves bi-directional causality between CO2 emission and electric power consumption (modeling the impact of CO2 emission on output especially in Algeria and because of the vast majority of natural gas is imported from Algeria to Morocco so the authors use the same model for Morocco and compare the results obtained and see what the different causes that influence these results). The policy makers may evaluate exogenous effect to seeking economic growth for global climate warming and to formulate energy policies.3 3 SDG 8| SDG 13 International Journal of Social Ecology and Sustainable Development2 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth



New insight into the finance-energy nexus: Disaggregated evidence from Turkish sectors Turkey Nevsehir Haci Bektas Veli Universitesi| Afyon Kocatepe University Topcu, M.| Altay, B. 2017 10.3390/ijfs5010001Seeing that reshaped energy economics literature has adopted some new variables in energy demand function, the number of papers looking into the relationship between financial development and energy consumption at the aggregate level has been increasing over the last few years. This paper, however, proposes a new framework using disaggregated data and investigates the nexus between financial development and sectoral energy consumption in Turkey. To this end, panel time series regression and causality techniques are adopted over the period 1989–2011. Empirical results confirm that financial development does have a significant impact on energy consumption, even with disaggregated data. It is also proved that the magnitude of financial development is larger in energy-intensive industries than in less energy-intensive ones.2 2 - International Journal of Financial Studies2 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Water-energy nexus: A dynamic study of multi-pumps water station powered by grid-connected PV generator Tunisia University of Carthage| University of Tunis| Université de Tunis El ManarAbidi, M.| Rhouma, A.B.| Belhadj, J. 2020 - This paper aims to investigate a full value energy chain using a grid-connected PV (GCPV) generator and a full value water chain meaning by three pumping units, the basic substructures of water-energy nexus. A dynamic study is exploited to elucidate the different operating modes that can be encountered and more enlighten the interdependence in water and energy by exploiting the sustainability in energy-providing to save water. In the side of the GCPV generator, Voltage Oriented Control (VOC) strategy is used to maintain the stability of the voltage DC bus and control the reactive power between the grid and the PV array. The water system is composed of three identical pumping units which make them useful whatever the irradiance. Here, Power-Field Oriented Control (P-FOC) is used in each pumping unit in order to control the absorbed power and the magnetic state of the induction motor coupled to the used centrifugal pump. On that account, by amending the intermittence of the solar irradiance and the needed water3 3 SDG 7 Journal of Electrical Systems 2 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Regime dependent causality relationship between energy consumption and GDP growth: evidence from OECD countries India| United States| Turkey| France| Russian FederationValdosta State University| Atilim University| Ankara Hacı Bayram Veli University| Montpellier Business School| South Ural State UniversityEmirmahmutoglu, F.| Denaux, Z.| Omay, T.| Tiwari, A.K.2021 10.1080/00036846.2020.1857330This study empirically investigates the energy consumption-GDP growth nexus for the period from 1971 to 2016 for 26 OECD countries. The prevailing studies in the literature use limited econometric methodologies, which may wrongly model the underlying relationship and lead to misleading policy conclusions. Our study utilizes the newest econometric methods to reveal the nonlinear relationships in the long-run. Furthermore, to capture the asymmetric behaviour of regime changes, four residual-based nonlinear cointegration tests are implemented. Finally, a two-regime TAR type of panel threshold VECM model (PTVAR) is estimated for testing the presence of nonlinear short- and long-run causality. Our findings indicate a state-dependent causality between energy consumption and GDP growth.4 5 SDG 8 Applied Economics 2 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
The nexus of world electricity and global sustainable development Austria| Turkey| Estonia Johannes Kepler University Linz| Istanbul Technical University Wittmann, V.| Arici, E.| Meissner, D. 2021 10.3390/en14185843The main part of mankind’s ecological footprint is the carbon footprint, a measure of the environmental impact of humanity’s energy release from fossil fuels. The use of fossil fuels will have to change in the forthcoming decades to a largely climate-neutral use of solar energy enabled by dramatic cost reductions for PV and wind energy systems. The impact of this trend on world society has been discussed in a previous paper. In connection with these important technical developments, the role of electricity, its transport and storage will alter in the coming decades, allowing the design and use of larger and larger electricity grids and a parallel use of hydrogen for both storage and energy transport. This will further change the energy landscape of the world. All these developments and their relationship to global sustainable development are elaborated in this cross-disciplinary paper by specifically analyzing whether the Sustainable Development Goals by the United Nations are an effective road map for humani3 2 SDG 7| SDG 8| SDG 13 Energies 2 Electricity,Energy,EconomicsEnergy Transition,Innovation System,Sustainability
A multi-attribute assessment of electricity supply options in lebanon Lebanon| United Kingdom| United States| FranceHarvard University| Imperial College London| Yale University| University of BathFarhat, R.A.| Mahlooji, M.| Gaudard, L.| El-Baba, J.| Harajli, H.| Kabakian, V.| Madani, K.2020 10.1007/978-3-030-40052-1_1The lack of holistic decision-making assessments has been the main reason behind Lebanon’s persistent energy challenges for a long time. Increasing the capacity of renewable electricity generation as well as conventional power plants running on imported fuels has been proposed to ensure energy security in Lebanon. However, this approach does not necessarily consider Lebanon’s most persistent energy challenges and the potential impacts of selected technologies on Lebanon’s scarce land and water resources. Relying on a System of Systems (SoS) perspective and considering the Climate, Land, Energy, and Water (CLEW) nexus, this study is an effort to help overcome Lebanon’s energy sustainability challenges while reducing impacts on the country’s valuable natural, economic, and social resources. Two parallel but complementary frameworks are used. First, through Resource Efficiency Assessment (REA), the potential impacts of the electricity technologies on the nation’s environmental and economic resources are evaluate7 4 SDG 7 Food-Energy-Water Nexus Resilience and Sustainable Development: Decision-Making Methods, Planning, and Trade-Off Analysis2 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Coupling geothermal direct heat with agriculture Algeria| Poland| Saudi Arabia| Australia| SwedenMineral and Energy Economy Research Institute of the Polish Academy of Sciences| Alfaisal University| AGH University of Science and Technology| King Abdullah University of Science and Technology| Benbouali Hassiba University of Chlef| KTH Royal Institute of Technology| University of Southern Queensland| Polish Academy of SciencesBundschuh, J.| Tomaszewska, B.| Ghaffour, N.| Hamawand, I.| Mahmoudi, H.| Goosen, M.2018 10.1201/9781315734972In the agriculture and agri-food chain industries there is a strong nexus between food, energy and water as it consumes about one-third of the global energy and 80-90% of the world’s freshwater production; freshwater production consumes about 15% of the global energy production (FAO, 2011a, 2011b; Hoff, 2011; IEA, 2012; IRENA, 2015). Therefore, the agri-food chain should be made independent from the use of fossil fuels, which have decreasing and fluctuating reserves but increasing long-term trend in cost, by coupling it to renewable energies such as geothermal. Geothermal water can not only provide energy, but at the same time a source of freshwater (possibly requiring prior treatment, that can, in turn, be done using geothermal heat as the energy source) thereby providing secure, accessible and environmentally sustainable supplies for both of these commodities. It can therefore play a significant role in contributing to future global food security and climate protection as well as other aspects of the Sustai6 8 SDG 2| SDG 7| SDG 8| SDG 9| SDG 15 Geothermal Water Management2 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Landscape of R&D in the Arab region compared with the rest of the world Jordan University of Petra Badran, A. 2018 10.1007/978-3-319-73111-7_4Science policy in the Arab Region is in a state of turmoil, due to incompatibility, instability, and most importantly an absence of the political will to capitalize on R&D for development and self-reliance. In 2009, the Arab Economic Summit in Kuwait (Badran 2017) proclaimed a resolution that priority of research in the Arab Region responding to local needs with global impact is the triangle of energy, water, and food security nexus. Investment in research and in relevant quality higher education, responding to local needs, is a priority for building the knowledge economy based on human capital, knowledge created by basic research to stimulate innovation, and introduction of new technologies to overcome unemployment and poverty. Delivery of problem-oriented research by universities, research centers and corporate entities is strongly linked to the development and creation of wealth. Indicators show that UAE & Qatar are leading the Arab countries in the global competitiveness index (2016-2017). Academia - the 1 1 SDG 1| SDG 2| SDG 6| SDG 7| SDG 8| SDG 13Universities in Arab Countries: An Urgent Need for Change: Underpinning the Transition to a Peaceful and Prosperous Future2 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The nexus approach to water–energy–food security: An option for adaptation to climate change in Algeria Algeria Semiconductor Technology Research Center for Energetics| Higher National Agronomic School| University of Blida 1| Center for Scientific and Technical Research in Physical-Chemical AnalysisKhacheba, R.| Cherfaoui, M.| Hartani, T.| Drouiche, N.2018 10.5004/dwt.2018.22950The water energy food (WEF) nexus approach seeks to assess relevant and consistent strategies to address challenges to the development of the three sectors, to meet the demand and achieve sustainable development. They are the most indispensable elements for life and development respectively. Besides that, the production and cost of one depend highly on the performance of each other. Not any country could attain a sustainable development without first developing the three sectors and satisfy the demand. Most of developing countries face the challenges in handling the management of these resources due to different reasons. Among those reasons, the most predominant are high population growth, lack of skills in water management, low use efficiency and energy resources management and impact of climate change. This research seeks to find out the best ways to handle barriers to WEF nexus development with the target to satisfy the need in a sustainable way. 4 4 SDG 2| SDG 6| SDG 13 Desalination and Water Treatment2 Membranes,Desalination,UltrafiltrationReverse Osmosis,Desalination,Sea Water
Innovative approaches for the construction of Gaza's largest seawater desalination plant Israel United Nations Children's Fund Von Medeazza, G.| Peiris, M.| Zuhry, Z.A. 2017 10.3362/1756-3488.17-00008The Gaza Strip suffers from a severe water crisis; over 95 per cent of the water extracted from the Aquifer is considered unfit for human consumption, and inaction is leading to potentially irreversible damage to the Aquifer by 2020. To address this crisis, UNICEF, with funding from the European Union, initiated the implementation of a seawater desalination programme. It is meant to help vulnerable families access safe drinking water at an affordable price while contributing to the prevention of an environmental catastrophe. This seawater desalination plant is the largest in Gaza and produces 6,000 m3 per day. It will be extended to produce 20,000 m3 per day and ultimately serve a population of 250,000. Seawater desalination is an energy-intensive process and, given the limited availability of electricity within Gaza, UNICEF has focused on identifying innovative means of generating and conserving energy to tackle the energy-water nexus by incorporating renewable energy and energy recovery to maximize the plannly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns3 1 SDG 6| SDG 7 Waterlines 1 Groundwater,Groundwater Resources,AquifersWater,Alachlor,Middle East
Identifying synergies and trade-offs in the sustainability–security nexus: The case of the israeli–palestinian wastewater treatment regime Israel University of Haifa| Hebrew University of Jerusalem Fischhendler, I.| Katz, D.| Feitelson, E. 2016 10.1080/02626667.2014.993644The literature on environmental security often stresses the complementarity between sustainability and broader security goals. Less emphasis has been placed on possible trade-offs between security objectives and aspects of sustainability. This study examines the conditions under which these synergies and trade-offs are likely to occur, and how the trade-offs can be reconciled, especially during times of peacebuilding. As a case study, we analyse the effect of Israeli security concerns on environmental infrastructure designed to treat wastewater in the West Bank. This study identifies several sustainability–security trade-offs: (1) economic—in which security concerns raise costs of wastewater infrastructure, thereby crowding-out other potentially productive investments; (2) equity—in which security concerns result in disproportionate exposure of populations to environmental hazards; and (3) environmental—in which security concerns increase ecological footprints. Yet, our case study also indicates that both sid3 2 SDG 6| SDG 9 Hydrological Sciences Journal 1 Poland,Landscape,SlovakiaFlexible Manufacturing,Productivity Measurement,Automotive Industry
Domestic regulation of retail food distribution services in Israel: The missing link between food prices and social protest Israel| United States Hebrew University of Jerusalem| University of Toronto| Georgetown UniversityBroude, T. 2012 10.1017/CBO9781107476448.022Introduction this chapter provides a case study tracing the impact of domestic regulation on market structure in the retail distribution services sector and its ultimate effects on consumer food prices. Taking Israel, a small and relatively liberalized Organisation for Economic Co-operation and Development (OECD) economy, as an example, our research investigates whether market concentration and the absence of international competition can be attributed to domestic regulation. We place this discussion in the context of recent consumer-led social protest against the rising cost of food in Israel. Distribution services in general, and retail distribution in particular, is at the nexus of economic activity, connecting producers, wholesale traders and importers of goods, on one hand, with end-consumers, on the other. By some accounts, retail distribution services constitute one-third of global consumer services (Nordas et al. 2008: 8), with retail food services comprising a significant part of it. This is a field 1 3 - WTO Domestic Regulation and Services Trade: Putting Principles into Practice1 Costs,Internet,CompetitionResale Price Maintenance,Retailers,Buyer Power
The dynamics of growth in emerging economies: The case of Turkey Turkey Akdeniz University| Hacettepe University Wigley, A.A.| Çağatay, S. 2018 10.4324/9780429436369How can Turkey increase its medium- and long-term growth potential? Despite episodes of fast growth, this has become a vital question for the Turkish economy, in order to avoid being stuck in a middle-income trap. There has been an increase in the number of studies presenting growth in Turkey and quantifying the sources of economic growth, however, due to the difference in the main underlying assumptions and the time period covered in these studies, the results differ. The second strand of literature on growth in Turkey identifies the relative underperformance of the Turkish economy by developing models with microeconomic foundations. Given the fact that there are a large number of studies investigating the macro dynamics of growth in Turkey, the book's unique focus on the "neglected" issues in growth discussions closes the gap in the existing literature. It addresses the micro, macro, regional, and gender aspects, the environment-energy-growth nexus, as well as the microeconomic dynamics of growth. It also a2 2 SDG 8 The Dynamics of Growth in Emerging Economies: The Case of Turkey1 Migration,Migrant,ImmigrantHuman Capital,Emigration and Immigration,Brain Gain
Renewable Energy Consumption-Economic Growth Nexus: Empirical Evidence from Morocco Morocco Mohammed V University in Rabat El-Karimi, M.| EI Ghini, A. 2021 10.1007/978-3-030-49889-4_17This paper investigates the causal nexus between renewable energy consumption and economic growth in Morocco by incorporating capital and labour as main factors of production function. This study applies Toda and Yamamoto (1995) causality test on annual data covering the period 1980–2016. On one hand, the results gained from the causality analysis reveal that capital significantly affects the economic growth while labour has not important impact on growth. On the other hand, the findings display that there is no significant causality relationship between renewable energy consumption and economic growth. Our conclusion shows evidence of the neutrality hypothesis within the energy consumption-economic growth literature. This could probably be explained by the uneven and insufficient exploitation of renewable energy sources in Morocco. 2 1 SDG 7| SDG 8 Advances in Intelligent Systems and Computing1 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
 Water Productivity: Revisiting the Concepts in Light of Water, Energy and Food Nexus an Overview of Question 60, 23 rd Congress of ICID Morocco International University of Rabat Debbarh, A. 2019 10.1002/ird.2324The International Commission on Irrigation and Drainage (ICID) has organized its 23  rdInternational Congress in Mexico City during the period 08–-14 October 2017. Its overall theme was: Modernizing Irrigation and Drainage for a new Green Revolution. Two Questions 60 and 61 were addressed and concerned respectively the following issues: Question 60 on Water Productivity: Revisiting the concepts in light of water, energy and food nexus, and Question 61 on State of knowledge of irrigation techniques and practicalities within given socio-economic settings. The present paper aims at giving a summary of the main axis covered by the various contributions on Question 60. In fact, 91 contributions from 27 countries analyzed and discussed the three following sub themes related to Question 60, namely: i) Emerging issues and challenges of water saving, including impact of transferring water out of agriculture; ii) Understanding water productivity, water and energy use efficiency and water footprint of crops; iii) Water nly company in our industry in Spain that has received an ISO9001 certification, which 1 1 SDG 6| SDG 8 Irrigation and Drainage 1 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Nexus between energy consumption and economic growth: The comparison of non-renewable natural resource poor and rich countries Turkey Manisa Celal Bayar University Acikgoz, B.| Yilmazer, M.| Çinar, S. 2016 10.1504/IJGW.2016.074306The aim of this study is to determine the effects of renewable and non-renewable energy resources on economic growth in non-renewable natural resource poor and rich countries. For this purpose, a Cobb-Douglas production function is used by adding the energy source as an element of production from 1990 to 2012. In the models, the cointegration between resources and economic growth is tested by a panel cointegration technique. For long-Term coefficient estimation, the panel autoregressive distributed lag (ARDL) test that is based on Pesaran et al. (1999) is used. According to the results of the pooled mean group (PMG), long-Term and short-Term results are consistent. Renewable resources have a relatively higher positive effect on economic growth in non-renewable natural resource rich countries. Moreover, these positive effects are higher in lower and upper middle-income countries (LMIC and UMIC) than in high-income countries (HIC). Our findings suggest LMIC and UMIC countries-especially in the group of non-rene3 1 SDG 7| SDG 8| SDG 13 International Journal of Global Warming1 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Thermal efficiency improvement of a solar desalination process by parabolic trough collector Algeria Renewable Energy Development Center| University of Blida 1| M'Hamed Bougara University of BoumerdesBellatreche, R.| Ouali, M.| Tassalit, D.| Balistrou, M.2021 10.2166/ws.2021.131Nexus water/energy security is one of the main global challenges for the future generation. Solar distillation (thermal process) represents a sustainable solution to water shortages and energy crisis in the world especially in the Middle East and North Africa region. The technique is based on a evaporation-condensation process via heat delivery through a cylindrical parabolic collector to a thermal energy storage, in the form of sand integrated into the solar still, to maximize water production efficiencies. It is a technically feasible and operational method. Results suggest that the additional solar collector flux has a direct impact on the increase in average sand and seawater temperature particularly over the period between 12 p.m. and 4 p.m. Seawater temperature increases by >26.6%. The energy stored quantity delivered for the distiller basin grows proportionality with the sand temperature, which is depending directly for the solar collector absorber temperature. The difference between the both temperatu4 3 SDG 6| SDG 7 Water Supply 1 Membranes,Desalination,UltrafiltrationSolar Still,Humidifiers,Desalination
Tracing the trade-offs at the energy-water-environment nexus in drought-prone urbanising regions Lebanon| Kenya| United Kingdom| Egypt| TunisiaNational Water Research Center| Institut des Régions Arides| University of Gabes| Ministry of Water Resources & Irrigation| Centre for Ecology and Hydrology| University of Southampton| Kenyatta University| American University of BeirutKing-Okumu, C.| Jaafar, H.| Shehata Aboukheira, A.A.A.| Benzaied, M.| Obando, J.| Hannachi, A.2019 10.1007/s12517-019-4730-4Strategies for managing water stress negotiate a complex series of trade-offs and opportunities. Game-changing opportunities for water stressed regions are emerging with new emissions reduction strategies and energy options. These have particular significance for socio-economic development pathways in the marginal drought-prone regions. In this paper, we explore the energy-water-environment nexus in watersheds undergoing acute water stress and energy transitions in the Arab region and the Horn of Africa. A review of published and ongoing scientific activity was used to elaborate four case studies and identify common trade-offs between objectives to reduce water stress, increase productivity and lower energy costs and emissions. The available scientific evidence base for assessment of these trade-offs was then compared via a discursive process amongst review team members. Collectively, the case studies present a state of the art in available geoscientific methods currently applied in the Arab region to quantif6 8 SDG 6| SDG 8 Arabian Journal of Geosciences 1 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
Women-Water Nexus for Sustainable Global Water Resources Jordan| United States United States Geological Survey| Jordan University of Science and Technology| University of Michigan, Ann Arbor| University of Rhode Island| University of Washington| The Nature ConservancyOyanedel-Craver, V.| Cotel, A.| Saito, L.| Abu-Dalo, M.| Gough, H.| Verstraeten, I.2017 10.1061/(ASCE)WR.1943-5452.0000810 6 6 - Journal of Water Resources Planning and Management1 Education,Student,UniversityDashboards,School Administration,Agent Systems
Update, conclusions, and recommendations for sustainability of the agricultural environment in Egypt: The soil–water–food nexus Egypt Suez Canal University| Zagazig University Negm, A.M.| Omran, E.-S.E.| Awaad, H.| Abu-hashim, M.2019 10.1007/698_2018_339This work casts light on the main conclusions and recommendations of the chapters presented in this volume. In addition, it discusses some findings from a few recently published research works related to the soil–water–food nexus. Therefore, this chapter contains information on water scarcity in Egypt, soil toxicology, heavy metal contamination, sustainable agriculture, geostatistics and proximal soil sensing in agricultural management, the role of intercropping systems in sustainable crop production, rice production, bioactive compounds in soybeans, and plant biotechnology. In addition, a set of recommendations for future research work is provided to direct future research toward sustainability, which is the main subject of strategic importance under Egyptian circumstances4 2 SDG 2| SDG 6| SDG 8| SDG 12 Handbook of Environmental Chemistry1 Cheeses,Caseins,Milk Antibacterial Activity,Powdery Mildew,Anhydrous Milk Fat
Existing and recommended water policies in Egypt Egypt - AbuZeid, K.M. 2020 10.1007/978-3-030-29274-4_3This work presents the 2017 state of water in Egypt. It provides information on the corresponding balance of water resources and uses in Egypt in light of the water scarcity situation. It provides views on the implementation of the water-energy-food nexus approach in Egypt. It also addresses the challenges facing Egypt’s dependency on the transboundary water resource of the Nile, and the dependency of Egypt on the use of non-conventional water resources and reuse of agriculture drainage and wastewater. This chapter highlights the role of virtual water imports in achieving Egypt’s food security. It touches upon the urban water tariff system. It reflects on existing water policies and provides recommendations for water policies that would achieve quick wins in the future. 1 0 SDG 2| SDG 6| SDG 11 Global Issues in Water Policy 1 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
Water: A global grand challenge and a path forward India| China| Egypt GMR Institute of Technology| Mansoura University| Xi'an Jiaotong UniversityAlagumalai, A.| Anvari, S.| Awad, M.M. 2021 10.1016/B978-0-323-90991-4.00005-0People need clean water for manufacturing, agricultural, industrial, domestic, and ecological sectors. The lack of access to clean water resources is becoming increasingly grievous. Water shortages may have important consequences in energy and climate policies. It is therefore important to understand the interrelationships between climate, resources, and water, both at macrolevel and at the local level. In addition, understanding the water consumption required for generating electricity by examining water-efficient technologies for power stations is immaterial. This chapter helps readers understand how solar energy can be used to treat water. A brief note on water resources, quality, and crisis is discussed. This chapter also provides an overview of various renewable energy sources and the importance of solar energy in water/wastewater treatment. 3 3 SDG 2| SDG 6| SDG 7| SDG 9| SDG 13 Solar-Driven Water Treatment: Re-engineering and Accelerating Nature’s Water Cycle1 Waves,Water Waves,Wave Energy ConversionWave Energy,Hydrodynamics,Heaving
Addressing climate change through the water- energy-food nexus: Lessons learned from Turkey Turkey TOBB University of Economics and Technology Diriöz, A.O. 2021 - The water-energy-food (WEF) nexus approach can help address challenges of climate change in the Middle East and North Africa (MENA) Region through the integration of policies on low carbon emissions, renewable energy, water efficiency, and food security. However, implementing the WEF nexus holistic approach in practice will require a systemic integration of laws, policies, and frameworks underpinning diverse sectors to ensure coherent implementation. Drawing on Turkey's experiences, this chapter discusses progress made, and challenges that remain, in terms of implementing a cross-sectoral and integrated approach to climate change mitigation and adaptation responses in the MENA Region. The scope and content of the WEF nexus approach are introduced. The chapter then discusses progress made in Turkey especially regarding increased investments in renewable energy. Several challenges arise, including the prioritization of energy production, and the lack of transparency in environmental impact assessments. The chap1 1 SDG 2| SDG 7| SDG 13 Climate Change Law and Policy in the Middle East and North Africa Region1 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Social vulnerability to drought risks in the Arab region: Towards resilience-based development responses Egypt| Syrian Arab Republic United Nations Erian, W.| Katlan, B.| Khoday, K.| Murshed, Z.2014 - Recent and potential future increases in global temperatures are likely to be associated with impacts on the hydrologic cycle, including changes to precipitation and increases in extreme events such as droughts, (Sheffield and Wood 2008). The Mediterranean - including most Arab countries - is one of the regions that has experienced trends toward more intense and longer droughts (IPCC 2012). Droughts are the world's costliest natural disasters, causing an average $6-8 billion in global damages annually and collectively affecting more people than any other form of natural disaster (Wilhite 2000). Given the consequences and pervasiveness of drought, it is important to assess drought severity, but the precise quantification of drought is a difficult geophysical endeavor. Drought is extremely serious problem in the Arab region, and will be an increasingly serious threat for all Arab countries that already are suffering from increased conflicts, displacements and instability alongside growing fragility of ecosystem4 1 SDG 1| SDG 2| SDG 6| SDG 8| SDG 11| SDG 13Proceedings of the 5th International Disaster and Risk Conference: Integrative Risk Management - The Role of Science, Technology and Practice, IDRC Davos 20140 Remote Sensing,Image Classification,Satellite ImageryNormalized Difference Vegetation Index,Phenology,Climate Change
Strategic plan and roadmap for energy and water utilization: Water energy nexus Egypt Cairo University Khalil, E.E. 2013 10.1115/POWER2013-98323All countries have realized the strategic importance of regional Energy-Water Roadmap and strategy as dictated by the world logistics and climatic changes. The purpose of the roadmap is to assess the effectiveness of existing water and energy development programs within the individual countries and among them in addressing energy and water related issues, and to assist in defining the direction of research, development, demonstration, and commercialization national and regional efforts to insure that: 1. Energy-related issues associated with providing adequate water supplies, optimal management and efficient use of water, and 2. Water-related issues associated with providing adequate supplies, optimal management and efficient use of energy are being adequately and efficiently addressed in the future.1 1 SDG 6| SDG 12 American Society of Mechanical Engineers, Power Division (Publication) POWER0 Buildings,Air Conditioning,VentilationThermal Comfort,Air,Linear Process
Trade openness and CO2 emissions in Morocco: An ARDL bounds testing approach Morocco Mohamed I University Jabri, A.| Jaddar, A. 2021 10.1007/978-981-15-6259-4_65This Study investigates the nexus between trade openness, energy consumption, economic growth, population density and Carbone dioxide CO2 emissions in Morocco CO2 during the period 1971–2014. Using the Autoregressive Distributed Lag (ARDL) bounds test, we find that there is a long term relationship between the variables of the model. The results show that energy consumption and economic growth have statistically significant positive effects on CO2emissions both in the short-run and long-run. The estimated coefficient for openness and population are positive and insignificant in the long term and these two variables are significant and respectively positive and negative in the short term. Economic growth has a positive impact on carbon emissions in both the long and short term. To conclude this research we suggest some recommendations for policy makers to undertake actions in order to develop alternative clean energies that emit less CO2 and contribute to more economic growth without damaging the environment bnly company in our industry in Spain that has received an2 1 SDG 7| SDG 8| SDG 13 Lecture Notes in Electrical Engineering0 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Production optimization of water coning wells using numerical simulation and neural network modeling Egypt - Zewain, I.| Elgibaly, A. 2020 - Producing undesirable phases like water oil wells is a challenging problem in the oil industry. Water coning could be classified as one of the main reasons for that problem, as water coning is defined as a rate-sensitive phenomenon generally associated with high drawdown across the reservoirs to achieve high producing oil rates. Water coning is a near-wellbore phenomenon develops once the pressure forces drawing fluids toward the perforations overcome the buoyancy forces that segregate water from oil. This study implements Nexus simulation to build different mechanistic models with different parameters known in the literature that affect water coning formation in oil reservoirs. Simulating water coning is very challenging due to the instabilities of matrixes solvers in numerical simulators due to severe saturation change near wellbore unless very small-time steps and small grid sizes were used. The enormous number of simulation runs are used to quantify the effect of every parameter on the progress of water t2 0 - Petroleum and Coal 0 Reservoirs (Water),Oil Well Flooding,Hydraulic FracturingOil And Gas Fields,Control Equipment,Inflow
Editorial: Achieving Water-Energy-Food Nexus Sustainability: A Science and Data Need or a Need for Integrated Public Policy? Lebanon| United States United States Department of Energy| Texas A&M University| National Renewable Energy Laboratory| American University of BeirutMohtar, R.| Lawford, R.G.| Engel-Cox, J.A. 2020 10.3389/fenvs.2020.00132 3 4 - Frontiers in Environmental Science0 - -
Reservoir Heightening as a Method to Ensure Water Security in Arid and Semi-Arid Regions Morocco Mohammed V University in Rabat| Sidi Mohamed Ben Abdellah UniversityElhassnaoui, I.| Moumen, Z.| Serrari, I.| Bouziane, A.| Ouazar, D.| Hasnaoui, M.D.2020 10.1145/3399205.3399236The 6th (SDGs (6)) and the 2nd (SDGs (2)) Sustainable Development Goals aim to guarantee the balance between sustainable development of water and food nexus. Indeed, Arid and semi-arid countries moved to dam construction to overcome water shortage and to ensure food security. However, water and food security still a real problem for these countries. Furthermore, climate change will increase drought periods as well as flash flood frequency. This study proposes the heightening of existing reservoirs, to increase their capacity and store the flash floods. The study was conducted through the Hassan Addakhil reservoir in Morocco. The precipitation temporal downscaling method is used to estimate hourly rainfall. HEC-HMS, as a hydrological model, was used to assess hourly dam inflows. Moreover, the novelty of this study is the development of a program through VB.net to assess the reservoir heightening. The result shows that the Hassan Addakhil dam could be heightened by 8 meters. Raising this dam may allow increasin6 2 SDG 2| SDG 6| SDG 13 ACM International Conference Proceeding Series0 Watersheds,Soil Erosion,CatchmentsCurve,Runoff,Natural Resources Conservation Service
The water-energy-food nexus and climate perspective: Relevance and implications for policy-making and governance Morocco Ibn Zohr University Behnassi, M. 2018 10.1007/978-3-319-97091-2_1The natural resources used for water, energy and food are under increasing pressure across the world. Growth in both population and incomes is increasing consumption globally, stretching towards the planet’s ecological boundaries. Climate change exacerbates the pressure on all three interdependent resources, intensify the risk of insecurity and the significance of interdependencies, and makes millions of people, predominantly in developing countries, more vulnerable. Hence, in addition to the need to address these resource systems simultaneously, understanding and managing the links among them is essential for formulating policies for more resilient and adaptable societies. In this perspective, the concept of the water-energy-food (WEF) nexus has become widely used to help understand the complexities of these interdependent systems and how they can be managed sustainably and equitably to meet growing demand. Furthermore, proponents of the WEF nexus as an approach to planning and resource management highlight 1 1 - Climate Change, Food Security and Natural Resource Management: Regional Case Studies from Three Continents0 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Techno-Economic Analysis of Renewable Energy-Powered RO Desalination System under Various Energy Storage Scenarios Jordan University of Jordan Qawasmi, M.| Zurigat, Y. 2021 10.1109/ICEET53442.2021.9659567A comparative techno-economic analysis under the climatic conditions of Wadi Mujib, Jordan was carried out to select the suitable brackish water RO desalination system powered by renewable energy with two types of energy storage technology under two scenarios. These are: PV/T with batteries, and PV/T with pumped storage. Mathematical models of different scenarios were formulated and solved using MATLAB/SIMULINK and results obtained. The effects of brackish water temperature on the RO pressure and specific energy consumption were assessed and economic analysis conducted. The results show that the minimum LCOE and LCOW for PV/T with pumped storage in comparison with PV/T with batteries are 0.19 $/kWh and 1.55 $/m3 respectively, while the LCOE and LCOW for PV/T with batteries are 0.41 $/kWh and 2.28 $/m3, respectively. Also, the LCOS of pumped storage is 0.161 $/kWh while for the batteries is 0.524 $/kWh. Thus, these results show that PV/T with pumped storage system is more economical as compared to PV/T with ba2 1 SDG 6| SDG 7 7th International Conference on Engineering and Emerging Technologies, ICEET 20210 Solar Energy,Photovoltaic Cells,Solar RadiationHot Temperature,Phase Change Materials,Photovoltaic System
Energy consumption, governance quality and sustainable development nexus: Empirical evidence from Mena countries Tunisia University of Sousse Lassoued, M. 2021 10.32479/ijeep.11259The objective of this paper is to empirically examine whether energy consumption and governance quality affect sustainable development in 17 Middle East and North Africa (MENA) countries over the period 1984-2018 using a simultaneous equation model (SEM). Empirical results provide evidence that control of corruption and the institutional or governance quality of are complementary and essential for energy consumption to have an indirect positive impact on sustainable development. The results also show that sustainable development reacts negatively to energy consumption because the poor governance quality in MENA countries. These empirical insights are of particular interest to policymakers to improve the governance quality and implement sound economic policies to support economic development.1 1 SDG 8| SDG 16 International Journal of Energy Economics and Policy0 Electricity,Energy,EconomicsEnvironmental Kuznets Curve,China,Trade Openness
Evaluation of the water-energy-food nexus with the focus on climate change in Sakarya Watershed Turkey Middle East Technical University| Hacettepe University| Siirt UniversityAlp, E.| Özcan, Z.| Özcan, C.| Özel, B.| Başkan, O.| Demir, Y.| Erdoğan, E.K.| Köksal, M.A.2020 - Water-Energy-Food sectors constitute a cyclical system linked to each other with a complex and dynamic structure. WEAP and LEAP models were used to evaluate the current situation of nexus and to evaluate different scenarios. The study area was selected as the Sakarya River basin. The scenarios developed range from changes in agricultural activities to transition to cleaner production in industrial processes. Moreover, energy related scenarios were also assessed via the integration of WEAP and LEAP models. In addition, ecologic flow requirements were also evaluated using three different methods. It was found that it is possible to conserve water and ensure the security WEF nexus by adopting simple changes in crop patterns, modifying the irrigation systems and preferring cleaner production techniques. It is also suggested that the cultivated area of the crops with lower energy consumption factors is increased to further contribute to the security of WEF nexus in the basin. 8 3 SDG 2| SDG 9| SDG 12| SDG 13 93rd Water Environment Federation Technical Exhibition and Conference 2020, WEFTEC 20200 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Investigation of energy costs for sludge management: a case study from dairy industry Turkey Harran University Yapicioğlu, P.| Yeşi̇Lnacar, M.İ. 2021 10.35208/ert.862116Sludge management has been regarded as an environmental challenge to deal with due to high energy costs for wastewater treatment plants. From this perspective, energy costs of sludge management should be defined and calculated in order to obtain an effective energy management in wastewater treatment plants. Energy consumption of sludge management is the major constituent of the operational costs. Especially, dewatering processes have led to high electricity consumption at industrial wastewater treatment plants. This paper aimed to define the role of design and operational parameters on energy costs of sludge treatment process in terms of total organic carbon (TOC) and sludge volume index (SVI) considering water-energy nexus. Dissolved Air Flotation (DAF) sludge and centrifuge decanter were used for sludge dewatering process in a dairy wastewater treatment plant. Lime is used for sludge stabilization. Energy cost index has been figured out using a new derived numerical method. This study proposed a new develop2 1 SDG 6| SDG 9 Environmental Research and Technology0 Stormwater,Storm Sewers,RainwaterIndustrial Textile,Photocatalysis,Sewage Treatment
Sustainable development and the water energy nexus Lebanon Lebanese University Nasr, G. 2013 10.1201/b14591Ever since the dawn of civilization, water and energy have been deeply linked in human development. On Earth, freshwater is essential to ensure the basic needs of living organisms. Similarly, freshwater ensures the basic needs of civilization. In its early stages, civilization was built on the human ability to collect and transfer the water it needed to sustain large settlements, planting and irrigating crops, and raising livestock. At first, most of the energy needed to carry out those essential tasks was obtained by marshalling the labour of humans and animals, or by collecting such resources as wood. Over time, as civilization expanded, it grew to become a super-organism “feeding” on various resources to maintain its various functions. With this expansion came the need for more energy, which was often magnified further by the need to pump and convey more freshwater. As society’s hunger for energy grew, it started exploiting other resources, such as hydropower and buried hydrocarbons stores. 1 1 SDG 2| SDG 7| SDG 15 Water Co-Management 0 Groundwater,Groundwater Resources,AquifersRemote Sensing,Borno,Cameroon
Desalination, Energy and Environment Nexus Israel Technion-Israel Institute of Technology Shemer, H.| Semiat, R. 2021 10.1142/9789811226984_0002This work include: Introduction Global Brine Production The True Cost of Water Energy Consumption of Desalination Potential Environmental Impacts of Desalination Worldwide Experience Middle East-Ashkelon and Sorek/Palmachim (Israel) Ashkelon Sorek and Palmachim Persian Gulf Europe-Mediterranean coast of Spain North America-Carlsbad and Tampa Bay (US) Carlsbad Tampa Bay Australia-Sydney and Adelaide Sydney Adelaid2 1 SDG 6 Materials and Energy 0 Waves,Water Waves,Wave Energy ConversionDesalination Plant,Outfalls,Effluent
Erratum to: Water-energy nexus: Matching sources and uses Israel Ben-Gurion University of the Negev Gilron, J. 2015 10.1007/s10098-014-0884-7 1 1 - Clean Technologies and Environmental Policy0 - -
Strategic roadmap for water energy nexus Egypt Cairo University Khalil, E.E. 2014 - All countries have realized the strategic importance of regional Energy-Water Roadmap and strategy as dictated by the world logistics and climatic changes. The purpose of the roadmap is to assess the effectiveness of existing water and energy development programs within the individual countries and among them in addressing energy and water related issues, and to assist in defining the direction of research, development, demonstration, and commercialization national and regional efforts to insure that: 1. Energy-related issues associated with providing adequate water supplies, optimal management and efficient use of water, and 2. Water-related issues associated with providing adequate supplies, optimal management and efficient use of energy are being adequately and efficiently addressed in the future. 1 1 SDG 6| SDG 12 52nd Aerospace Sciences Meeting0 Buildings,Air Conditioning,VentilationThermal Comfort,Air,Linear Process
Evaluation of water–energy nexus in sakarya river basin, Turkey Turkey Middle East Technical University| Hacettepe University Özcan, Z.| Köksal, M.A.| Alp, E. 2020 10.1007/978-3-030-13068-8_105Achieving sustainable water–energy relationship is especially important for semi-arid regions. Water consumption due to electricity generation can reach up to 8.4% of the total water potential in the study area. Between 659 and 2851 m3 of water is found to be consumed per GWh of electricity generated at cooling systems3 2 SDG 6 Advances in Science, Technology and Innovation0 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Strategic roadmap for water energy nexus Egypt Cairo University Khalil, E.E. 2014 10.2514/6.2014-1066All countries have realized the strategic importance of regional Energy-Water Roadmap and strategy as dictated by the world logistics and climatic changes. The purpose of the roadmap is to assess the effectiveness of existing water and energy development programs within the individual countries and among them in addressing energy and water related issues, and to assist in defining the direction of research, development, demonstration, and commercialization national and regional efforts to insure that: 1. Energy-related issues associated with providing adequate water supplies, optimal management and efficient use of water, and 2. Water-related issues associated with providing adequate supplies, optimal management and efficient use of energy are being adequately and efficiently addressed in the future.1 1 SDG 6| SDG 12 52nd AIAA Aerospace Sciences Meeting - AIAA Science and Technology Forum and Exposition, SciTech 20140 Buildings,Air Conditioning,VentilationThermal Comfort,Air,Linear Process
On the Role of Financial Development in Access to Electricity Tunisia University of Carthage Khelifa, S.B.| Arsi, S. 2021 10.1007/978-3-030-71403-1_7Over the last decade, the world has been experiencing considerable economic and financial development along with a rising level of energy demand (Zafar et al. 2019). Within this framework, this chapter investigate the nexus between financial development and access to electricity across the UfM countries, while considering the type of population (rural or urban population). The results display a significant effect of financial development on the access to electricity for the overall population. However, the effect seems to be neutral while spreading the analysis over rural and urban populations. 2 1 SDG 7 Lecture Notes in Energy 0 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Energy consumption, financial development, globalization, and economic growth in Poland: New evidence from an asymmetric analysis Poland| Turkey Warsaw University of Life Sciences| Amasya University Tokta, Y.| Parlinska, A. 2021 10.1016/B978-0-12-824440-1.00010-2This chapter examines the asymmetric impact of globalization, economic growth, and financial development on energy consumption between 1980 and 2015 in Poland, using the nonlinear autoregressive distributed lag bounds and Hatemi-J (2012) asymmetric causality tests. The undertaken research was preceded by current literature review of the economic growth-energy consumption, financial development-energy consumption, and globalization-energy consumption nexus. In the study, we use nine different KOF globalization indices to examine the impact of different types of globalization on energy consumption. In the model which we use financial globalization to indicate globalization was found f-statistic higher than upper critical value. Our results suggest that financial globalization (LNFG) asymmetrically and negatively influences energy consumption (LNEC), and that in financial development positive shocks reduce while negative shocks increase energy consumption. Furthermore, positive shocks in economic growth increase2 2 SDG 8 Energy-Growth Nexus in an Era of Globalization0 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Thermal management and building codes nexus Egypt Cairo University Khalil, E.E. 2019 10.2514/6.2019-4457Energy-efficient building codes are meant to guide building designers, construction managers and real estate operators in promoting best energy efficiency practices in the construction industry. The built environment is designed as a shelter for humans as well as a filter to control environmentally undesirable conditions. Building technology also involves carbon emissions during the transport of materials and the generation of electricity used for most buildings’ applications. Building energy codes and labeling can significantly reduce such carbon emissions. To improve living conditions in built environments, thermal management is applied through air-conditioning and refrigeration technologies. Some hydrofluorocarbons (HFCs), now being used as refrigerants, have a high global warming potential (GWP). built environment. All countries must keep their commitments under the Paris Agreement to pursue aggressive cuts in greenhouse gas emissions. Yet, even with full implementation, global temperatures will likely in1 1 SDG 7| SDG 9| SDG 13 AIAA Propulsion and Energy Forum and Exposition, 20190 Aerosols,Air Quality,Atmospheric AerosolsGreenhouse Gas,Hydrofluorocarbons,Firn
Update, conclusions, and recommendations for sustainability of agricultural environment in Egypt: Soil–Water–Plant nexus Egypt Suez Canal University| Zagazig University Negm, A.M.| Omran, E.-S.E.| Abu-Hashim, M. 2019 10.1007/698_2018_340By 2050, agricultural production has to increase by 7% to face the population increase. This production increase should be attained in a system that preserves the environment and limits the use of pesticides and undesirable chemicals in agriculture. This chapter encapsulates the key sustainability challenges (in terms of conclusions and recommendations) of the existing main agri-food system and presents insights derived from the cases in the volume. In addition, some (update) findings from a few recently published research work are related to the sustainability covered themes. This chapter focuses on the sustainability of the agricultural environment concerning Soil-Water-Plant Nexus in Egypt that was documented in this volume. To this end, we identify four main contribution areas, which include Egyptian sustainable agriculture, the potential application of natural products on crop productivity, biological control potentiality for sustainable agriculture, and livestock contribution to sustaining farm producti3 2 SDG 2| SDG 8| SDG 12 Handbook of Environmental Chemistry0 Soil,Biochar,Soil Organic CarbonZea Mays,Humic Substances,Humates
Water Climate Food Nexus for Green Sustainability Egypt National Water Research Center| Canadian International College of EgyptZahran, S.A. 2020 10.1007/978-3-030-41629-4_23Egypt is characterized as arid and semi-arid country with very limited water resources, population growth, and proving with climate changes such reasons grow pressures on the environment and natural resources, and consequently affecting on per capita sharing for water and land, human securities and eventually political stability. There are interrelationships between food, water and climate that affect in sustainable development generally and especially for green sustainable. Green sustainable could support the human being, environment, and prevent poverty in terms of sufficient water and food security. Whenever Climate change is considered as cross cutting issue with food and water security and consequentially for green sustainable Development. Applying Water-climate-Food Security (WCF) Nexus approach, could be save time and efforts need to cope with the risk of climate at these crosscutting areas. It is highly appreciated if there are a coordination between governmental sectors, stakeholders and different be1 2 SDG 2| SDG 6| SDG 8| SDG 13 Springer Water 0 Disasters,Floods,Risks Climate Change Adaptation,Urban Climate,Resilience
Solar Wastewater Treatment: Advantages and Efficiency for Reuse in Agriculture and Industry Algeria Sonatrach| Renewable Energy Development Center Igoud, S.| Boutra, B.| Aoudjit, L.| Sebti, A.| Khene, F.| Bedrici, F.| Guernanou, R.2019 10.1109/IRSEC48032.2019.9078228Algeria wastewater treatment sector uses weakly sustainable processes as natural lagooning and sand filters. The mainly processes use activated sewage sludge process and aerated lagoons. However these lasts induce high electricity consumption especially due to the daily continuous use of aeration propellers for the biologic treatment. The first part of study evaluated the yearly electricity consumption of an activated sewage sludge process to establish an exhaustive diagnostic of wastewater treatment, energy and environmental nexus. Obtained results showed that the used treatment consumed yearly 1.12 GWh of electricity and emitted 15.91 103 t CO2-eq of Greenhouse Gas emission (GHG). The biological treatment was the intensive-energy part of the process with 78% of electricity consumption. To decrease the negative impacts of the mentioned nexus, the second part of the study proposes Solar Wastewater Treatment (SOWAT) as a new sustainable and easy solar wastewater treatment. It uses one step treatment: the evaponly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With th7 2 SDG 6| SDG 7| SDG 9| SDG 11| SDG 13 Proceedings of 2019 7th International Renewable and Sustainable Energy Conference, IRSEC 20193 Microbial Fuel Cells,Anaerobic Digestion,BioreactorsWaste Water,Life Cycle Assessment,Biosolids
Complexity versus simplicity in water energy food nexus (WEF) assessment tools Lebanon| United States Texas A&M University| American University of Beirut Dargin, J.| Daher, B.| Mohtar, R.H. 2019 10.1016/j.scitotenv.2018.09.080Approaching water, energy, and food, as interconnected system of systems, as an alternative to traditional silo-based resources planning and management approaches continues to fall short of expectations of its research-backed benefits. The lack of nexus applications in policy and decision making can be related to numerous factors, with the main barrier being the complex nature of “nexus” systems combined with the disarray of tools attempting to model its interconnections. The paper aims to provide a method for comparing the perceived complexity of nexus tools identified by international organizations as well as primary literature sources. Eight separate criteria are introduced and discussed as measures of a tool “complexity index” and used to score the relative simplicity, or complexity, of a given tool. The result of this process is used to identify trends within existing nexus-assessment tools while guiding potential users towards appropriate tool(s) best-suited for their case study needs and objectives. Th3 2 - Science of the Total Environment84 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Biogas upgrading, CO2 valorisation and economic revaluation of bioelectrochemical systems through anodic chlorine production in the framework of wastewater treatment plantsSpain Universitat de Girona Batlle-Vilanova, P.| Rovira-Alsina, L.| Puig, S.| Balaguer, M.D.| Icaran, P.| Monsalvo, V.M.| Rogalla, F.| Colprim, J.2019 10.1016/j.scitotenv.2019.06.361iogas production in wastewater treatment plants (WWTPs) plays a decisive role in the reduction of CO2 emissions and energy needs in the context of the water-energy nexus. The biogas obtained from sewage sludge digestion can be converted into biomethane by the use of biogas upgrading technologies. In this regard, an innovative water scrubbing based technology, known as ABAD Bioenergy® is presented and considered in this work. The effluents resulting from this system consist of biomethane and treated wastewater with a high CO2 concentration. Therefore, the study explores the feasibility of using this CO2-containing effluent in the cathode of a bioelectrochemical system (BES) for the transformation of CO2 into methane. Techno-economic assessment of the process is presented, including the valorisation of anode reactions through the production of chlorine compounds. Finally, the potential impacts of applying this technology in a WWTP operated by FCC Aqualia are (i) increasing biomethane production by 17.4%, (ii) dnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to o8 1 SDG 6| SDG 7| SDG 13 Science of the Total Environment37 Microbial Fuel Cells,Anaerobic Digestion,BioreactorsBioenergy,Regenerative Fuel Cells,Bioelectricity
Combined water desalination and electricity generation through a humidification-dehumidification process integrated with photovoltaic-thermal modules: Design, performance analysis and techno-economic assessmentSwitzerland| Italy| Netherlands ETH Zürich| Universiteit Utrecht| Copernicus Institute of Sustainable Development| Politecnico di MilanoGabrielli, P.| Gazzani, M.| Novati, N.| Sutter, L.| Simonetti, R.| Molinaroli, L.| Manzolini, G.| Mazzotti, M.2019 10.1016/j.ecmx.2019.100004Humidification-dehumidification (HDH) processes have proved to be a promising solution for small-scale desalination, appropriate for water production in off-grid locations where the water demand does not justify the installation of conventional large-scale systems. With this contribution, we investigate the design and operation of an HDH process coupled with photovoltaic-thermal (PVT) solar modules for the simultaneous generation of clean water and electricity. The HDH system consists of established technologies, namely a humidification column and a heat exchanger, and is simulated through a commercial software accounting for heat and mass transfer limitations. On the other hand, PVT modules are a relatively new technology and their performance is determined experimentally to characterize the simultaneous generation of electricity and heat under realistic operating conditions. Based on the maximum-efficiency ratio of water to air mass flow rates, the optimal design of the system is determined for a wide range8 3 SDG 6| SDG 7 Energy Conversion and Management: X41 Membranes,Desalination,UltrafiltrationSolar Still,Humidifiers,Desalination
Water-energy nexus in typical industrial water circuits Germany| Portugal Instituto de Soldadura e Qualidade| Instituto Superior Técnico| DECHEMA ForschungsinstitutOliveira, M.C.| Iten, M.| Matos, H.A.| Michels, J.2019 10.3390/w11040699Water-energy nexus has been recognized as an important and challenging issue, namely in industry. This is due to industry reforms, increasing demand, and climate change. This concept focuses on the link between energy and water infrastructure. Overall, there is limited understanding of the nature of this link, as it is assumed that water is not a threat to the energy sector or an influence of the electricity to the water resources. This work aims to present and evaluate case studies related to typical industrial water circuits. These circuits represent some of the most relevant industrial sectors in terms of water-energy nexus such as: steel industry, chemical industry, paper and pulp industry, and food industry. Moreover, these sectors also cover typical industrial water circuits, namely: cooling circuit, gas washing circuit, water treatment circuit, transportation circuit, and quenching circuit. The circuits have firstly been assembled in OpenModelica software considering the equipment and physical layout o4 3 SDG 6| SDG 7| SDG 8| SDG 9| SDG 13 Water (Switzerland) 10 Electricity,Energy,EconomicsEnergy Efficiency Standard,Compressed Air,Audit
Energy, water and food nexus: Multipurpose hydropower projects under climate change Greece Aristotle University of Thessaloniki Skoulikaris, C. 2020 - Based on the climate change projections derived by global and regional climate models, as well as the evident fluctuations of climatic variables, such as temperature and precipitation, holistic concepts, approaches and policies are considered as the most appropriate ways for the adaptation to the climate change. In this research, the energy-waterfood nexus is proposed as a solution that integrates the three different sectors, and their interdependencies under climatic variations are assessed in the case of a multipurpose hydropower project. A regional climate model under a specific emission scenario is used to investigate the impact of climate change to the proposed nexus by combining hydrological modelling, hydropower simulation tools and agricultural statistics for a river basin located in South Eastern Europe. The research output comprises the following: (1) a decreasing trend of precipitation and an increase of the temperature is designated by the climate model, (2) a decline in water discharges due to re1 1 SDG 2| SDG 6| SDG 13 Innovation Energy: Trends and Perspectives or Challenges of Energy Innovation0 Climate Models,Model,RainfallClimate Change,CMIP,Regional Climate
Food-energy-water nexus of different cacao production systems from a LCA approach Spain| Switzerland Forschungsinstitut für biologischen Landbau| Universidad Pablo de Olavide, de Sevilla| Universidade de Vigo| Universidad de LeónArmengot, L.| Beltrán, M.J.| Schneider, M.| Simón, X.| Pérez-Neira, D.2021 10.1016/j.jclepro.2021.126941This work presents an evaluation of the food-energy-water nexus (FEWn), complemented by a thorough life cycle assessment (LCA), of four young cacao production systems: two full-sun monocultures and two agroforestry systems under conventional and organic management. Land footprint (LF) for food production, non-renewable cumulative energy demand (NR CED) for energy, total water footprint (TWF) for water, and three efficiency indicators for the FEWn were all analysed. In addition, ten LCA impact categories were evaluated in relation to two functional units (kilograms of cacao output and kilograms of total crop output, i.e., cacao + other crops). The integrated analysis of the FEWn and the LCA framework reveals how agroforestry systems and organic management report better environmental performances for almost all indicators and impact categories considered, except for the TWF. However, given that the systems analysed have no irrigation, between 96.3% and 99.8% of the TWF corresponds to green water, i.e., soil moi our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢5 4 SDG 2| SDG 6| SDG 7| SDG 9| SDG 12| SDG 17Journal of Cleaner Production 19 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Water-energy-ecosystem nexus in small run-of-river hydropower: Optimal design and policy United Kingdom| Germany| ItalyHelmholtz Zentrum für Umweltforschung| Università degli Studi di Padova| i4 consulting s.r.l.| University of AberdeenBasso, S.| Lazzaro, G.| Bovo, M.| Soulsby, C.| Botter, G.2020 10.1016/j.apenergy.2020.115936Small run-of-river hydropower may significantly contribute towards meeting global renewable energy targets. However, exploitation of river flows for energy production triggers environmental impacts and conflicts among stakeholders, thereby requiring optimal water resources allocation strategies. The variety of interests at stake demands instruments to quantitatively assess manifold effects of water management choices. In this work, analytic tools to guide design of run-of-river power plants when incommensurable objectives must be jointly maximized are presented. The approach is grounded on the concept of Paretian efficiency and applied to a hypothetical case study in Scotland, where energy production could compete with regionally relevant ecosystem services. We found that a multi-objective design complying with predefined environmental regulation entails significant economic losses without safeguarding ecological functions. Conversely, if the environmental flow is regarded as a decision variable subject to mi5 3 SDG 6| SDG 7| SDG 8| SDG 12| SDG 13| SDG 17Applied Energy 10 Rivers,Fish,Streams Usable Area,Instream Flow,Ecosystem
Improving energy efficiency in water supply systems with pump scheduling optimization Portugal Instituto de Soldadura e Qualidade| Águas Do Tejo Atlântico, SA Luna, T.| Ribau, J.| Figueiredo, D.| Alves, R. 2019 10.1016/j.jclepro.2018.12.190Water supply systems have a significant environmental and energetic impact due to the large amount of energy consumed in water pumping and water losses. The safe and efficient operation of these systems is crucial, where digital tools, such as monitoring, hydro-informatics, and optimization algorithms, are key approaches that can play an important role on support decisions. This paper presents a hybrid optimization method to improve the energy efficiency of a water supply system towards a more sustainable water management concerning the water-energy nexus. A genetic algorithm was used to optimize the pumping schedule during the day. Knowing the water consumption a priori, it is possible to define the optimal pump status for a specific timeframe (e.g. every 1 h), minimizing the operation costs, and also the energy consumption and associated carbon dioxide emissions. Knowledge-based mechanisms, like introducing known feasible solutions in the population and selective mutation mechanisms, were introduced in orde4 1 SDG 6| SDG 7| SDG 13 Journal of Cleaner Production 69 Water Distribution Systems,Water Supply Systems,PipelinesStation,Pumping,Centrifugal Pumps
Water-energy-food nexus: A case study on medicinal and aromatic plants Cyprus Cyprus University of Technology Litskas, V.| Chrysargyris, A.| Stavrinides, M.| Tzortzakis, N.2019 10.1016/j.jclepro.2019.06.065Medicinal and Aromatic Plants (MAPs) are broadly cultivated in the Mediterranean but their environmental footprint is not very well studied. In this paper, Life Cycle Assessment (LCA) was applied to determine the energy balance, carbon and water footprints (CF and WF, respectively) in 50 farms, organic and conventional, where four MAP species were cultivated; spearmint (Mentha spicata), oregano (Oreganum vulgare), rosemary (Rosmarinus officinalis) and Damask rose (Rosa damascena). The lowest value for energy intensity (EI) was observed for organic spearmint (0.18 MJ/kg fresh weight; f.w.) while the highest for conventional Damask rose (5.80 MJ/kg f.w.). Statistically significant differences were observed in EI between organic and conventional farms for spearmint and Damask rose while no differences were found for oregano and rosemary. The lowest CF was observed for organic rosemary (0.051 kg CO2-eq/kg f.w.) while the highest for conventional Damask rose (0.463 kg CO2-eq/kg f.w.). Statistical differences in thnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  ‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first certified producer in the world o4 1 SDG 2| SDG 8| SDG 9| SDG 12 Journal of Cleaner Production 17 Life Cycle,Sustainable Development,SustainabilityGreenhouse Gas Emission,Life Cycle Assessment,Chemical Fertilizer
Mini-hydro power plant for the improvement of urban water-energy nexus toward sustainability - A case study Italy Politecnico di Torino| Studio Rosso Ingegneri Associati (SRIA) L.L.CComino, E.| Dominici, L.| Ambrogio, F.| Rosso, M.2020 10.1016/j.jclepro.2019.119416This practical work presents a required reflection on paradigm shift toward an aware water management in urban context for the provision of renewable energy and for the enhancement of pre-industrial heritage. It investigates the transition toward systemic and ecological approach to face the complexity of urban environment and infrastructures for energy supply. The study investigates the sustainable energy framework in Piedmont Region and in the Municipality of Turin. Especially, it analyses opportunities provided by urban rivers and streams for installing mini-hydro power plants using historical unused infrastructures. The real case study presents the conversion of an historical check dam of Regio Parco canal in a mini-hydro power plant in the city of Turin (Piedmont Region, Italy), and it investigates the “land use-water-energy nexus” from an ecological perspective. The paper considers the 12 principles of infrastructure ecology in the urban water management to provide innovative solutions for blue-urban inf4 1 SDG 6| SDG 7| SDG 9| SDG 11| SDG 15 Journal of Cleaner Production 12 Stormwater,Storm Sewers,RainwaterStormwater,Green Infrastructure,Water
Implications of national climate targets on the energy-water nexus in Germany: A case study Germany Universität Stuttgart Sehn, V.| Blesl, M. 2021 10.13044/j.sdewes.d8.0344The German energy transition is not only a challenge for the technical system transformation but will also imply changes in the water system and reallocation of resource usage. This paper analyses which interactions provide valuable information for the energy system and how future water use projection could be conducted with the help of energy system modelling. It was assumed that different national climate policy scenarios for the energy system influence the water projections. The interactions considered for the German case study are: water demand for cooling technologies, irrigation practices of energy crops, as well as literature based assessments of total water demand and renewable water availability. Based on the energy scenario analysis, water use for the energy system will shift over time from cooling water use to irrigation water use for energy crops and the amount of irrigation water use is dependent on the demand of biomass which increases for stricter climate targets. There is a small risk of futur2 1 SDG 6| SDG 7| SDG 13 Journal of Sustainable Development of Energy, Water and Environment Systems9 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The role of microbial community engineering (MCE) in the Water-Energy-Food-Waste (WEFW) nexus Italy Politecnico di Torino Gómez-Camacho, C.E.| Bosco, F.| Ruggeri, B. 2020 10.3303/CET2079067Microbial community engineering (MCE) is a growing branch of the biotechnological field, which uses co-cultures or mixed cultures of different strains or species to exploit the natural diversity and interactions among microbial groups. Urgent concerns regarding the Water-Energy-Food-Waste (WEFW) nexus started to raise a couple of years ago, while biological systems have long addressed the nexus issues for their survival since ancient times. The availability of carbon (food/waste) and energy sources (solar or chemical), as well as water activity in specific environments, has shaped through evolution the metabolism of individual and mixed consortia of microorganisms. The accumulation of metabolic products or the depletion of substrates in a given natural niche can potentially modify the environmental conditions and hence promote population selection shifts. Microbial consortia present species-species and species-environment interactions, which can exert selective pressure and influence the complex interplay of  undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial3 1 SDG 7| SDG 15 Chemical Engineering Transactions2 Escherichia Coli,Bacteria,Quorum SensingQuorum Sensing,Pseudomonas Aeruginosa,N-Octanoylhomoserine Lactone
A Multifunctional Solution for Wicked Problems: Value-Chain Wide Facilitation of Legumes Cultivated at Bioregional Scales Is Necessary to Address the Climate-Biodiversity-Nutrition NexusUnited Kingdom| Ireland| Germany| Portugal| Slovenia| Greece| Denmark| HungaryThe James Hutton Institute| Universität Hohenheim| Agricultural University of Athens| Universidade Católica Portuguesa| Institute for Food Studies and Agroindustrial Development (IFAU)| Trinity College Dublin| University of Limerick| Scotland’s Rural College (SRUC)| Environmental Social Science Research Group (ESSRG)| Jozef Stefan Institute| Processors and Growers Research OrganisationIannetta, P.P.M.| Hawes, C.| Begg, G.S.| Maaß, H.| Ntatsi, G.| Savvas, D.| Vasconcelos, M.| Hamann, K.| Williams, M.| Styles, D.| Toma, L.| Shrestha, S.| Balázs, B.| Kelemen, E.| Debeljak, M.| Trajanov, A.| Vickers, R.| Rees, R.M.2021 10.3389/fsufs.2021.692137Well-managed legume-based food systems are uniquely positioned to curtail the existential challenge posed by climate change through the significant contribution that legumes can make toward limiting Green House Gas (GHG) emissions. This potential is enabled by the specific functional attributes offered only by legumes, which deliver multiple co-benefits through improved ecosystem functions, including reduced farmland biodiversity loss, and better human-health and -nutrition provisioning. These three critical societal challenges are referred to collectively here as the “climate-biodiversity-nutrition nexus.” Despite the unparalleled potential of the provisions offered by legumes, this diverse crop group remains characterized as underutilized throughout Europe, and in many regions world-wide. This commentary highlights that integrated, diverse, legume-based, regenerative agricultural practices should be allied with more-concerted action on ex-farm gate factors at appropriate bioregional scales. Also, that this 18 8 SDG 2| SDG 13| SDG 15| SDG 17 Frontiers in Sustainable Food Systems11 Life Cycle,Sustainable Development,SustainabilityMeat Consumption,Diet,Livestock Products
Techno-economic viability of agro-photovoltaic irrigated arable lands in the eu-med region: A case-study in southwestern spain Spain Universidad Politécnica de Madrid| Centro de Investigaciones Energeticas, Medioambientales y Tecnologicas| Universidad de ValladolidMoreda, G.P.| Muñoz-García, M.A.| Alonso-García, M.C.| Hernández-Callejo, L.2021 10.3390/agronomy11030593Solar photovoltaic (PV) energy is positioned to play a major role in the electricity generation mix of Mediterranean countries. Nonetheless, substantial increase in ground-mounted PV installed capacity could lead to competition with the agricultural use of land. A way to avert the peril is the electricity-food dual use of land or agro-photovoltaics (APV). Here, the profitability of a hypothetical APV system deployed on irrigated arable lands of southwestern Spain is analyzed. The basic generator design, comprised of fixed-tilt opaque monofacial PV modules on a 5 m groundclearance substructure, featured 555.5 kWp/ha. Two APV shed orientations, due south and due southwest, were compared. Two 4-year annual-crop rotations, cultivated beneath the heightened PV modules and with each rotation spanning 24 ha, were studied. One crop rotation was headed by early potato, while the other was headed by processing tomato. All 9 crops involved fulfilled the two-fold condition of being usually cultivated in the area and comp4 3 SDG 2| SDG 7 Agronomy 11 Greenhouses,Tomatoes,PlantsGreenhouses,Agrivoltaic Systems,Shading
Integration of seawater pumped storage and desalination in multi-energy systems planning: The case of copper as a key material for the energy transition Chile| Finland| Germany| New ZealandUniversität Stuttgart| University of Canterbury| Universidad de Chile| Advanced Mining Technology Center| Advanced Mining Technology Center| Universidad de Chile| Universität Stuttgart| LUT UniversityMoreno-Leiva, S.| Haas, J.| Nowak, W.| Kracht, W.| Eltrop, L.| Breyer, C.2021 10.1016/j.apenergy.2021.117298Copper is required for the transformation of global energy systems, and its production is intensive in water and energy. Several studies have investigated the design of renewable energy systems for copper production, aiming at reducing its environmental footprint. Here, we present the first integrated design for desalinated water and energy supply that considers all forms of energy required in the copper production process. For this, we develop an optimization model for planning integrated multi-vector energy and water systems. The model includes -for the first time in an energy system planning model- a concept for integrated pumped-hydro storage using sweater and reverse osmosis desalination. Our results show that water-energy systems for copper production based exclusively on renewables can today achieve costs as low as those of conventional fossil-based systems, when integrating multi-vector planning and seawater pumped-hydro storage. For a case study in Chile and in fully renewable scenarios, the specific6 5 SDG 6| SDG 7 Applied Energy 2 Electric Power Transmission Networks,Wind Power,Electric Power DistributionWind Power,Electricity Storage,Arbitrage
Governance of the water-energy-food nexus: insights from four infrastructure projects in the Lower Mekong Basin Germany| Australia| Thailand Chiang Mai University| Griffith Business School| Griffith University| Osnabrück University| Griffith UniversityLebel, L.| Haefner, A.| Pahl-Wostl, C.| Baduri, A.2020 10.1007/s11625-019-00779-5The social relations and biophysical flows that link water, food, and energy systems are said to form a ‘nexus’. Efforts to steer or otherwise exert influence on decisions that impact upon these nexus links, including to ignore them, take place at multiple levels, vary in complexity, and have implications for who benefits and who is burdened by those relations and flows. This paper examines how nexus links have been governed, using four medium- to large-scale water infrastructure projects in Laos and Thailand as probes into problematic issues of coordination, anticipation, inclusion, and attribution. Project documents, media reports, and published analyses were coded to extract information about nexus links, narratives, and decisions. Nexus interactions were summarized using a novel symbolic notation and then classified along a scale of increasing structural complexity as pairs, chains, and loops. The key finding from the analysis of the four projects was that nexus governance was fragmented, reactive, exclus4 3 SDG 1| SDG 6| SDG 7| SDG 9| SDG 10 Sustainability Science 10 Water,Water Resources,Water ManagementRiver Basin,Nile,International Watercourses
Climate Change and the Water‒Energy Nexus in the MENA Region Cyprus The Cyprus Institute Lange, M.A. 2022 10.1007/978-3-031-00808-5_22The MENA region (the Middle East and North Africa) extends across the eastern Mediterranean, the Middle East, and North Africa and is home to some 500 million inhabitants. Observations attest for the fact that climate change in the Mediterranean Basin, in general, and in the MENA countries, in particular, exceeds global mean values significantly. Future projections of climate change, based on numerical model results indicate that this trend will continue in the near future. Climate change will result in significantly increased demands for water and energy, particularly in urban settings and major cities in the region. The general economic development, rapid population growth and increasing urbanization, changes in lifestyle, and shifting consumption patterns are likely to exacerbate these demands. There are strong linkages between the provision of water and energy. Maintaining water and energy security in the MENA region, therefore, needs holistic considerations of these issues in the framework of the water‒e1 1 SDG 8| SDG 11| SDG 13| SDG 17 Advances in Science, Technology and Innovation0 Climate Models,Model,RainfallHeat Wave,China,Geopotential Height
Land resource allocation between biomass and ground-mounted PV under consideration of the food–water–energy nexus framework at regional scale Germany Hochschule für Technik Stuttgart| Helmholtz Zentrum für Umweltforschung| Universität Leipzig| Deutsches Biomasseforschungszentrum gemeinnützige GmbHBao, K.| Thrän, D.| Schröter, B. 2023 10.1016/j.renene.2022.12.027Next to wind, photovoltaic (PV) and biomass will be key renewable resources in many regions. A land-use change to PV increases local electricity production, but influences regional water and biomass availability. However, a regional quantitative guideline on biomass-PV tradeoffs on all agricultural fields under food–water–energy (FWE) nexus thinking is still missing. This work presents a comprehensive bottom-up interdependency assessment between ground-mounted PV and biomass generation on a regional scale by integrating independently established methods based on consistent input data at spatial field resolution. Furthermore, impacts on food and water availability are also quantified. Four scenarios were set up based on current policies and future trend, emphasizing PV yield, feasibility, profit, and biomass yields, respectively. The assessment and scenarios are applied to three representative German counties with distinguished land-use structures and geometries as case studies. Scenario analysis shows that th3 4 SDG 6| SDG 7| SDG 13 Renewable Energy 0 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Water energy food nexus approach for sustainability assessment at farm level: An experience from an intensive agricultural area in central Italy Italy CREA-Consiglio per la Ricerca in Agricoltura e l'Analisi dell'Economia Agrari| CREA-Consiglio per la Ricerca in Agricoltura e l'Analisi dell'Economia AgrariFabiani, S.| Vanino, S.| Napoli, R.| Nino, P. 2020 10.1016/j.envsci.2019.10.008Sustainable agriculture goal is to establish innovative and new farm tools and service capacities that help the intensive farm sector to optimize input management (energy, nutrients and water) and productivity. The main objective of this paper was to investigate, in a durum wheat production system in central Italy under Mediterranean conditions, the following aspects: (i) environmental sustainability of fertilization treatments through the energy inputs/outputs analysis and reduction of Nitrate (N-NO3) in water cycle; (ii) agricultural system agronomic and economic performance and (iii) to identify regulatory and economic instruments actually in place to promote sustainable fertilization. To describe and address the sustainability assessment of durum wheat production system we adopt the “Water Energy Food nexus” (WEF) as conceptual framework. The findings of this research showed that there is a great difference between the marketable yields obtained with mineral fertilization strategies and those by organic fnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs operations are4 1 SDG 2| SDG 6| SDG 7| SDG 8| SDG 12| SDG 13| SDG 15| SDG 17Environmental Science and Policy34 Life Cycle,Sustainable Development,SustainabilityGreenhouse Gas Emission,Life Cycle Assessment,Chemical Fertilizer
WEF Nexus Policy Review of Four Mediterranean Countries United States| Italy Università degli Studi di Brescia| Fondazione Eni Enrico Mattei| Università per Stranieri di Perugia| Florida International UniversityBazzana, D.| Comincioli, N.| El Khoury, C.| Nardi, F.| Vergalli, S.2023 10.3390/land12020473The Water–Energy–Food (WEF) nexus describes natural resource use in the context of social needs and economic development, addressing food, water, and energy security. Population growth and rising economic prosperity will increase the demand for energy, food, and water in the Mediterranean region, compromising the sustainable use of resources. As governments are required to make decisions in order to cope with increasing demands for resources, this paper performs a review of the legislation and WEF policies, identifying the main political and institutional actors involved and the possible policy (in)coherence in four MED countries located on two continents: Egypt, Italy, Spain, and Tunisia. This choice will allow the identification of the barriers and catalysts influencing the implementation of WEF policies and will improve our understanding of the WEF trade-offs and synergies by exploring them on national, regional, and local scales. 5 3 SDG 8| SDG 12| SDG 17 Land 0 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The Water-Energy-Food Nexus Beyond “Technical Quick Fix”: The Case of Hydro-Development in the Blue Nile Basin, Ethiopia United Kingdom| Germany Universität Bonn| Institute of Development Studies, Brighton| University of SussexMüller-Mahn, D.| Gebreyes, M.| Allouche, J.| Debarry, A.2022 10.3389/frwa.2022.787589This work builds upon empirical material from a case study of two dam sites in Ethiopia to revisit nexus narratives from a political ecology perspective. The two dams on tributaries of the Upper Blue Nile are examples of the success of hydro-development in increasing food and energy production, but at the same time they are evidence of the controversial effects these developments have on local populations. The paper argues that conventional nexus thinking has often been too water- and economy-centric, and too much focussed on a “technical quick fix” instead of a holistic approach. The paper calls for a broadening of nexus perspectives in order to better acknowledge the social complexity of hydro-development in local contexts, to understand the political construction of scarcity, and to combine different knowledges at the science-practice interface. 4 2 SDG 7 Frontiers in Water 0 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Soil Organic Matter Research and Climate Change: Merely Re-storing Carbon Versus Restoring Soil Functions Costa Rica| United States| Germany| Switzerland| FranceSaint Loup Research Institute| Écologie Fonctionnelle et Écotoxicologie des Agroécosystèmes| Écologie Fonctionnelle et Écotoxicologie des Agroécosystèmes| Écologie Fonctionnelle et Écotoxicologie des Agroécosystèmes| Université Paris-Saclay| AgroParisTech| Universität Bremen| University of Applied Sciences Western Switzerland| Cornell University| Universidad de Costa RicaBaveye, P.C.| Schnee, L.S.| Boivin, P.| Laba, M.| Radulovich, R.2020 10.3389/fenvs.2020.579904Over the last two decades, the sequestration of carbon in soils has often been advocated as a solution to mitigate the steady increase in the concentration of CO2 in the atmosphere, one of the most commonly mentioned causes of climate change. A large body of literature, as well as sustained efforts to attract funding for the research on soil organic matter, have focused on the soil carbon sequestration – climate change nexus. However, because CO2 is not the only greenhouse gas released by soils, and given the fact that the feasibility of large-scale carbon sequestration in soils remains controversial, this approach does not appear optimal to convince policy makers to invest in soils. In this perspective article, we argue that a far better strategy revolves around the effect of climate change on functions/services that soils render. In particular, since climatologists forecast less frequent but more intense rainfall events in the future, which may lead to food shortages, catastrophic flooding, and soil erosionnly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us fr5 7 SDG 13 Frontiers in Environmental Science39 Soil,Biochar,Soil Organic CarbonSoil Organic Carbon,China,Carbon Sinks
Modeling and Optimizing the Integrated Energy-Water Nexus for Hydrogen Generation Spain| Netherlands Universidad de Alcalá| Nederlandse Organisatie voor toegepast natuurwetenschappelijk onderzoek- TNORasheed, M.B.| R-Moreno, M.D. 2022 10.1109/FIT57066.2022.00020To meet the carbon-free energy and water demand requirements by Europe, this work has proposed an interconnected and integrated-energy-water-hydrogen (IEWH) system. Typically these systems are generally uncoupled, however, they may be interconnected and can be operated to provide green energy and water with reduced carbon footprints. This work has used power, water, and co-generation facilities to generate power, water, and hydrogen through the electrolysis process. Co-generation and power plants meet the water and energy demand for the electrolysis process. We propose an initial formulation of the mathematical models and objective functions of power, water, co-generation, and electrolysis facilities. The final optimization problem subject to generation, transmission, and process constraints is formulated as a nonlinear programming problem, which is solved using the CONOPT solver. Finally, the developed model is tested on a test case comprised of IEEE 30 standard bus and Hanoi water distributions, (UK), to va2 2 SDG 7| SDG 13 Proceedings - 2022 International Conference on Frontiers of Information Technology, FIT 20220 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
ICT based Smart Management Solution to Realize Water and Energy Savings through Energy Efficiency Measures in Water Distribution Systems Spain| Egypt| Ireland| South Africa| RomaniaUniversitatea Tehnica Gh. Asachi din IasI| Universitatea din Pitesti| Universidad del Pais Vasco| WELLNESS TELECOM SL| Ryan Hanley Ltd. Ireland| University of Johannesburg| Mansoura University| Faculty of EngineeringGrigoras, G.| Bizon, N.| Enescu, F.M.| Lopez Guede, J.M.| Salado, G.F.| Brennan, R.| O'Driscoll, C.| Dinka, M.O.| Alalm, M.G.2019 10.1109/ECAI.2018.8679012The water companies should provide services at the affordable tariffs for all people, irrespective of the water source, geographical area, size or complexity of water supply system. In order to contribute to the sustainability of water distribution infrastructure, tariffs should cover, in practice, at least the operating and maintenance costs. To obtain a lower water tariff, the water-energy nexus should be take into account. Thus, developing the innovative technological solutions which to allow new water pricing options and policy actions based on energy efficiency measures and Information and Communication Technologies (ICT) to implement the EU water policy represent a new research direction. The paper proposes an innovative solution represented by a software platform for a sustainable management of water supply systems which to include the advanced ICT solutions (Blockchain and Artificial Intelligence) and smart concepts (smart metering, demand response) with benefits both energy and water fields. The plat9 5 SDG 6| SDG 7| SDG 9| SDG 17 Proceedings of the 10th International Conference on Electronics, Computers and Artificial Intelligence, ECAI 201812 Water,Water Resources,Water ManagementWater Demand,Family Characteristic,End Use
Developing food, water and energy nexus workflows Austria| Spain| Germany| Switzerland| Italy| UkraineInternational Institute for Applied Systems Analysis, Laxenburg| Forschungszentrum Jülich (FZJ)| SRI Vector| National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”| Université de Genève| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| Consiglio Nazionale delle Ricerche| Università degli Studi di Padova| Deutsches GeoForschungsZentrum (GFZ)McCallum, I.| Montzka, C.| Bayat, B.| Kollet, S.| Kolotii, A.| Kussul, N.| Lavreniuk, M.| Lehmann, A.| Maso, J.| Mazzetti, P.| Mosnier, A.| Perracchione, E.| Putti, M.| Santoro, M.| Serral, I.| Shumilo, L.| Spengler, D.| Fritz, S.2020 10.1080/17538947.2019.1626921There is a growing recognition of the interdependencies among the supply systems that rely upon food, water and energy. Billions of people lack safe and sufficient access to these systems, coupled with a rapidly growing global demand and increasing resource constraints. Modeling frameworks are considered one of the few means available to understand the complex interrelationships among the sectors, however development of nexus related frameworks has been limited. We describe three open-source models well known in their respective domains (i.e. TerrSysMP, WOFOST and SWAT) where components of each if combined could help decision-makers address the nexus issue. We propose as a first step the development of simple workflows utilizing essential variables and addressing components of the above-mentioned models which can act as building-blocks to be used ultimately in a comprehensive nexus model framework. The outputs of the workflows and the model framework are designed to address the SDGs18 11 SDG 17 International Journal of Digital Earth19 Climate Models,Model,RainfallLand Surface,Climate Models,Soil Moisture
Systems thinking on the resource nexus: Modeling and visualisation tools to identify critical interlinkages for resilient and sustainable societies and institutionsGreece University of Thessaly| National Technical University of Athens Laspidou, C.S.| Mellios, N.K.| Spyropoulou, A.E.| Kofinas, D.T.| Papadopoulou, M.P.2020 10.1016/j.scitotenv.2020.137264Achieving the UN Sustainable Development Goals depends on using resources efficiently, avoiding fragmentation in decision-making, recognising the trade-offs and synergies across sectors and adopting an integrated Nexus thinking among policymakers. Nexus Informatics develops the science of recognising and quantifying nexus interlinkages. Nexus-coherent solutions enhance the effect of policymaking in achieving adequate governance, leading to successful strategic vision and efficient resource management. In this article, we present the structure of a System Dynamics Model—the Nexus_SDM—that maps sector-specific data from major databases (e.g., EUROSTAT) and scenario models (e.g., E3ME-FTT OSeMOSYS and SWIM) for the national case study of Greece. Disaggregation algorithms are employed on annual national-scale data, turning them into detailed spatial and temporal datasets, by converting them to monthly values spread among all 14 River Basin Districts (RBDs). The Nexus_SDM calculates Nexus Interlinkage Factors and 5 2 SDG 2| SDG 6| SDG 8| SDG 13| SDG 17 Science of the Total Environment38 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Assessing the policy scenarios for the Ecosystem Water Food Energy (EWFE) nexus in the Mediterranean region Turkey| Italy Ministry of Food| European Commission Joint Research Centre Karabulut, A.A.| Udias, A.| Vigiak, O. 2019 10.1016/j.ecoser.2018.12.013ncreasing demand and the current unbalanced sectorial attribution of natural resources induce drastic depletion of natural capital. There is a need for bridging sectoral policies into interdisciplinary sustainable management strategies in the Mediterranean region. The complex interactions between ecosystems, food, energy, and water sectors are calling for an integrated approach for supporting impact assessments and decision-making. We aimed to investigate the coherence among the sectoral policies, either supporting or conflicting with each other, on cross-cutting strategies and their impacts on ecosystem and their services. We address ecosystem services as a fourth component besides energy, water, and food sectors in the nexus approach. We collected expert opinions on eleven sectoral policies that cover different disciplines (water, agriculture, energy, economy, and environment). Based on the opinion of the experts, we developed several multi-criteria analyses (MCA) to assess sectoral policy impacts on cross-3 1 SDG 6| SDG 9| SDG 12| SDG 15| SDG 17 Ecosystem Services 21 Ecosystem Services,Willingness To Pay,ValuationCultural Ecosystem Services,China,Natural Capital
Graphite felt 3D framework composites as an easy to scale capacitive deionization electrode for brackish water desalination China| Spain Tianjin University| Instituto IMDEA Energía| Tianjin University| IMDEA Materials InstituteWang, Y.| Vázquez-Rodríguez, I.| Santos, C.| García-Quismondo, E.| Palma, J.| Anderson, M.A.| Lado, J.J.2020 10.1016/j.cej.2019.123698Capacitive Deionization (CDI) is an emerging technology for brackish water desalination. Currently, CDI technology lacks practical means of scaling electrodes from the laboratory to pilot plant level for pre-commercial applications. With the aim of solving the scalability issues, we have prepared easy to scale 3D composites using the highly conductive macrostructure of a graphite felt (GF) as electron transfer channel with the microstructure of activated carbon (AC) to furnish ionic adsorption sites (GF-AC). The electrochemical characterization of GF-AC (1 cm2) showed a larger total ion storage capacity (25 F g−1, 40 mg cm−2, 0.79 F) as compared to an AC film electrode (93 F g−1, 1.5 mg cm−2, 0.11 F) prepared with the same active material. Moreover, a specific capacitance retention of 90% even after 5000 cycles was achieved showing a viable stability. GF-AC was then tested in a 1-Cell CDI System (10 cm2) reaching salt adsorption capacity (SAC) values of 5.2–8.7 mg g−1 and 57–67% in charge efficiency. Subsequenly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 countries  ‚Ä¢Tebrio‚Äôs o perations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the same amount of natural resources, we are able to produce 500% more pr7 3 SDG 6 Chemical Engineering Journal 34 Secondary Batteries,Electric Batteries,Lithium AlloysDeionization,Water Desalination,Electrode
Water-energy nexus: desalination technologies and renewable energy sources Greece National Technical University of Athens Panagopoulos, A. 2021 10.1007/s11356-021-13332-8Rapid population growth and industrialization have contributed to a dramatic decline in the supply of freshwater. As a result, desalination is an important choice to solve the global problem of water scarcity. Nevertheless, the hyper-saline by-product, the high capital costs, and the high energy demands currently met by fossil fuels are key obstacles to the widespread adoption of desalination systems. Furthermore, desalination plants powered by fossil fuels have negative environmental impacts due to greenhouse gases (GHGs) emissions. In contrast to fossil fuels, renewable energy is abundant and clean and is therefore a promising alternative for powering desalination plants. This is why the water-energy nexus is a crucial step towards a sustainable future. Therefore, the integration of renewable energy sources (RES) into desalination is very important. The main objective of this review to analyze and evaluate desalination technologies (thermal-based and membrane-based) and RES (solar, wind, hydropower, geother1 1 SDG 6| SDG 7| SDG 8| SDG 9| SDG 13| SDG 15Environmental Science and Pollution Research85 Membranes,Desalination,UltrafiltrationReverse Osmosis,Desalination,Sea Water
Hydropower dependency and climate change in sub-Saharan Africa: A nexus framework and evidence-based review Belgium| Austria| Germany| Italy| NetherlandsFondazione Eni Enrico Mattei| Università Cattolica del Sacro Cuore| PBL Netherlands Environmental Assessment Agency| Copernicus Institute of Sustainable Development| Universiteit Utrecht| International Institute for Applied Systems Analysis, Laxenburg| Vrije Universiteit Brussel| KU Leuven| Universität Bonn| Zentrum für EntwicklungsforschungFalchetta, G.| Gernaat, D.E.H.J.| Hunt, J.| Sterl, S.2019 10.1016/j.jclepro.2019.05.263In sub-Saharan Africa, 160 million grid-connected electricity consumers live in countries where hydropower accounts for over 50% of total power supply. A warmer climate with more frequent and intense extremes could result in supply reliability issues. Here, (i) a robust framework to highlight the interdependencies between hydropower, water availability, and climate change is proposed, (ii) the state-of-the art literature on the projected impacts of climate change on hydropower in sub-Saharan Africa is reviewed, and (iii) supporting evidence on past trends and current pathways of power mix diversification, drought incidence, and climate change projections is provided. We find that only few countries have pursued a diversification strategy away from hydropower over the last three decades, while others' expansion plans will reinforce the dependency. This will occur irrespective of the fact that some of the largest river basins have experienced a significant drying during the last century. Agreement is found on l4 8 SDG 7| SDG 13 Journal of Cleaner Production 48 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Urban food-energy-water nexus indicators: A review China| Australia| Italy Beijing Normal University| Beijing Engineering Research Center for Watershed Environmental Restoration & Integrated Ecological| Macquarie University| Università degli Studi di FirenzeArthur, M.| Liu, G.| Hao, Y.| Zhang, L.| Liang, S.| Asamoah, E.F.| Lombardi, G.V.2019 10.1016/j.resconrec.2019.104481The unprecedented surge in urbanization and population growth rates is generating multiple impacts, affecting food, energy and water (FEW hereafter) demands. Moreover, the adverse effects are extending to climate, as well as to human and ecosystem health. Coordinated efforts are often deemed critical to minimize the trade-offs while maximizing the synergies in the use and the effective analysis of the interlinkages among food, energy, and water within urban ecosystems. Data are collected and transformed into useful information through different indicators, which are often applied to guide several policies in the urban domain. However, their different nature now asks for a critical reanalysis to collate them into different groups, understanding their guiding principles and identifying possible gaps for further policy- and design-oriented studies. This paper reviews the state-of-the-art on existing urban FEW nexus indicators. Indicators were found to belong to four main distinct groups, measuring resource fluxe7 3 SDG 11| SDG 17 Resources, Conservation and Recycling49 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Water-energy nexus: A thermoeconomic analysis of polygeneration systems for small Mediterranean islands Spain| Italy Università degli Studi di Napoli Federico II| Universidad Carlos III de MadridCalise, F.| Cappiello, F.L.| Vicidomini, M.| Petrakopoulou-Robinson, F.2020 10.1016/j.enconman.2020.113043This work investigates two solar polygeneration plants for the production of thermal and cooling energy, electricity, and desalinated water for two small Mediterranean islands. In this case, seawater and solar energy are largely available, whereas freshwater is scarce and extremely expensive. The work also aims to compare different technologies included in the polygeneration systems. In particular, the first plant is based on concentrating photovoltaic/thermal solar collectors, producing electric and thermal energy. The thermal energy is used to produce space heating, domestic hot water and space cooling by means a single-stage Lithium Bromide/Water absorption chiller. An electric auxiliary chiller is also included. A multi-effect distillation unit is included for freshwater production supplied by the concentrating photovoltaic/thermal collectors solar energy and an auxiliary biomass-fired heater. In the second plant, a photovoltaic field is coupled with electric driven technologies, such as heat pumps for sp4 2 SDG 6| SDG 7| SDG 13 Energy Conversion and Management17 Solar Energy,Photovoltaic Cells,Solar RadiationHot Temperature,Phase Change Materials,Photovoltaic System
Energy issues in sustainable urban wastewater management: Use, demand reduction and recovery in the urban water cycle Italy| Sweden Università degli Studi di Pavia| Lunds Universitet| Institutionen för Biomedicinsk TeknikCapodaglio, A.G.| Olsson, G. 2020 10.3390/su12010266Urban water systems and, in particular, wastewater treatment facilities are among the major energy consumers at municipal level worldwide. Estimates indicate that on average these facilities alone may require about 1% to 3% of the total electric energy output of a country, representing a significant fraction of municipal energy bills. Specific power consumption of state-of-the-art facilities should range between 20 and 45 kWh per population-equivalent served, per year, even though older plants may have even higher demands. This figure does not include wastewater conveyance (pumping) and residues post-processing. On the other hand, wastewater and its byproducts contain energy in different forms: chemical, thermal and potential. Until very recently, the only form of energy recovery from most facilities consisted of anaerobic post-digestion of process residuals (waste sludge), by which chemical energy methane is obtained as biogas, in amounts generally sufficient to cover about half of plant requirements. Implem2 2 SDG 6| SDG 7| SDG 11 Sustainability (Switzerland) 155 Microbial Fuel Cells,Anaerobic Digestion,BioreactorsWaste Water,Life Cycle Assessment,Biosolids
Water-energy-ecosystem nexus: Balancing competing interests at a run-of-river hydropower plant coupling a hydrologic–ecohydraulic approach Spain| Portugal Universidade de Lisboa| Instituto Superior Técnico| Universidad Politécnica de MadridKuriqi, A.| Pinheiro, A.N.| Sordo-Ward, A.| Garrote, L.2020 10.1016/j.enconman.2020.113267The water-energy-ecosystem nexus represents a complex interlinkage that depends on the flow regime type. Inadequate environmental flows setting may adversely affect the riverine ecosystem and/or hydropower revenue. This issue was addressed quantitatively in this study by considering a run-of-river hydropower plant located in a river of the Tagus basin characterised by a pluvial winter flow regime. Three models: a hydropower, a hydrologic, and an ecohydraulic model were integrated to estimate the influence of nine hydrologically-based environmental flow methods on hydropower production, flow regime alteration and fish habitat conditions. The target fish species was a native cyprinid fish, the Iberian barbel (Luciobarbus bocagei), considering three life-stages. Results show that high environmental flow releases did not necessarily provide the highest habitat availability and suitability at all seasons and fish life-stages. The adult life-stage resulted in being more vulnerable to water diversion, particularly d4 2 SDG 6| SDG 7| SDG 15| SDG 17 Energy Conversion and Management181 Rivers,Fish,Streams Usable Area,Instream Flow,Ecosystem
Governance of the water-energy-food security nexus: A multi-level coordination challenge Germany Osnabrück University Pahl-Wostl, C. 2019 10.1016/j.envsci.2017.07.017he Water-Energy-Food (WEF) nexus is increasingly perceived as promising approach to overcome governance failures in dealing with complex and interconnected resource management challenges. Are such expectations warranted and what is required to mobilize the transformative potential inherent in this approach? The paper addresses these questions and argues in favour of developing a nexus paradigm which guides processes of purposeful design and of self-organization of nexus governance systems. Such a paradigm could be anchored in addressing water, energy and food security from a nexus perspective if such a security concept is appropriately defined and operationalized. To develop the argument, governance challenges arising from the different logics of the concepts of water, energy and food security are addressed with a definition for WEF security from a nexus perspective. An analytical framework using a network and ecosystem services perspective is introduced. The power of the approach introduced is illustrated fo1 1 SDG 2| SDG 6 Environmental Science and Policy181 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Circular economy approach to reduce water–energy–food nexus Italy Università degli Studi di Genova Del Borghi, A.| Moreschi, L.| Gallo, M. 2020 10.1016/j.coesh.2019.10.002The increase in world population and the resulting demand for food, water, and energy are exerting increasing pressure on soil, water resources, and ecosystems. Identification of approaches to reduce the related cross-sectoral environmental impacts for the water–energy–food nexus is, therefore, crucial. The purpose of the review was to discuss the circular economy approaches devoted to understand the interdependencies among these three sectors. In particular, the review focuses on the importance of the application of life cycle thinking and life cycle assessment for understanding the interconnections in the nexus along the whole supply chains. Moreover, researches related to water and energy use in the agrifood sector are presented, addressing food waste management alternatives in a circular economy perspective. 3 1 SDG 9| SDG 12 Current Opinion in Environmental Science and Health69 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The ARDL method in the energy-growth nexus field; best implementation strategies Greece Agricultural University of Athens Menegaki, A.N. 2019 10.3390/economies7040105A vast number of the energy-growth nexus researchers, as well as other “X-variable-growth nexus” studies, such as for example the tourism-growth nexus, the environment-growth nexus or the food-growth nexus have used the autoregressive distributed lag model (ARDL) bounds test approach for cointegration testing. Their research papers rarely include all the ARDL procedure steps in a detailed way and thus they leave other researchers confused with the series of steps that must be followed and the best implementation paradigms so that they not allow any obscure aspects. This paper is a comprehensive review that suggests the steps that need to be taken before the ARDL procedure takes place as well as the steps that should be taken afterward with respect to causality investigation and robust analysis.1 1 SDG 8| SDG 12 Economies 68 Monetary Policy,Economic Growth,ExportsUnit Root Tests,Economic Growth,Structural Breaks
An analytical framework to assess SDG targets within the context of WEFE nexus in the Mediterranean region Belgium| Turkey| Greece| Italy European Commission Joint Research Centre| Istanbul University-Cerrahpasa| Independent Consultant| University of ThessalyMalagó, A.| Comero, S.| Bouraoui, F.| Kazezyılmaz-Alhan, C.M.| Gawlik, B.M.| Easton, P.| Laspidou, C.2021 10.1016/j.resconrec.2020.105205Understanding the complex relationships amongst Water, Energy, Food and Ecosystems (WEFE nexus) together with the achievement of Sustainable Development Goals (SDGs) is critical for the development of a sustainable and secure future in the Mediterranean area. In this study, we analysed 29 case studies across the Mediterranean region which describe potential success stories for the implementation of good nexus practices. We developed an analytical framework for investigating the impacts on 15 SDG targets and we also explicitly quantified the magnitude of interconnection of nexus pillars with SDGs. Our findings showed that renewable energies have a predominant role on sustainability. Moreover, to achieve the highest positive impacts on economy, environment and society, it is necessary to ensure that both people and ecosystems benefit from a minimum amount of goods/qualities as expected by specific targets like SDG 6.1–4 (clean water and sanitation) and 15.1–3 (life on land), as well as 7.2–3 (affordable and cle7 3 SDG 2| SDG 6| SDG 7| SDG 8| SDG 12| SDG 13Resources, Conservation and Recycling23 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Integrated Approach for Supporting Sustainable Water Resources Management of Irrigation Based on the WEFN Framework Italy Politecnico di Bari| Istituto di Ricerca sulle Acque, Italy| Consiglio Nazionale delle Ricerchede Vito, R.| Pagano, A.| Portoghese, I.| Giordano, R.| Vurro, M.| Fratino, U.2019 10.1007/s11269-019-2196-5Irrigated agriculture plays a vital role for the socio-economic development of the Mediterranean area, although it has significant impacts on both water and energy resources. Therefore, in a context in which water resources are also experiencing increasing pressures, there is an urgent need for supporting their sustainable management. This may be an extremely challenging task, especially at the local scale, due to the several interconnected dynamics affecting the state of a complex irrigation system. In fact, multiple actors are involved in decision-making processes, and the use of natural resources (and their mutual interactions) strongly depends on their behaviors, which affect the system as a whole. In this context, the present study proposes an integrated methodology, based on the Water Energy Food Nexus (WEFN), specifically focused on the sustainable management of water resources for irrigation. Firstly, a model based on Causal Loop Diagrams (CLD) is developed in order to get a deep insight into the key 6 2 SDG 2| SDG 6| SDG 8| SDG 12| SDG 17 Water Resources Management 14 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Towards a Water-Energy-Food (WEF) nexus index: A review of nutrient profile models as a fundamental pillar of food and nutrition security Spain Universidad de Cantabria| UNESCO Chair in Life Cycle and Climate Change (ESCI-UPF)| Universitat de LleidaFernández-Ríos, A.| Laso, J.| Campos, C.| Ruiz-Salmón, I.| Hoehn, D.| Cristóbal, J.| Batlle-Bayer, L.| Bala, A.| Fullana-i-Palmer, P.| Puig, R.| Aldaco, R.| Margallo, M.2021 10.1016/j.scitotenv.2021.147936The Water-Energy-Food (WEF) nexus approach should be promoted as a tool for sustainable management of resources through the interconnection of these three fundamental pillars. Particularly, food security must ensure healthy and balanced diets for everyone, but selecting individual indicators to assess all slants covered by this element is not an easy task. Hence, the objective of this paper is two-fold, to review nutrient profiling (NP) models that allow to categorize foods and evaluate diets based on their nutritional quality, and to choose the most appropriate model to be used within a WEF nexus index. To address this issue, a total of 159 documents were assessed, appraising the geographic distribution, and time evolution of the publications, as well as the characteristics and potential applications of the NP systems. The review concludes that the NRF9.3. model is the most liable option to be used in a WEF nexus index, presenting the best characteristics by means of the definition of scores and thresholds, 12 2 SDG 2| SDG 17 Science of the Total Environment10 Obesity,Motor Activity,ChildFood Labeling,Nutrition Information,Labels
Urban WEF Nexus: An Approach for the Use of Internal Resources under Climate Change United States| Italy| Iran Yazd University| Texas A&M University| Grand Ayatollah Borujerd University| Università degli Studi di MilanoGoodarzi, M.R.| Mohtar, R.H.| Piryaei, R.| Fatehifar, A.| Niazkar, M.2022 10.3390/hydrology9100176This study strives to utilize WEF resources for the sustainable development of the city, with respect to future climate change. Two diffusion scenarios of Rcp8.5 and Rcp2.6 from the 5th Assessment Report by the IPCC, with the output of the HADGEM2 model were used and the city of Borujerd, Iran was chosen as the case study. The urban morphological dataset was calculated using ArcGIS. Furthermore, the water requirement of some crops (apples, grapes, lettuce and vegetables with leaves) is estimated with the NETWAT and CROPWAT models. This output indicates that in the next period, an approximate 2.25 °C change will take place in the temperature and the rainfall will change between 20–40%. Adopting a WEF Nexus, this study suggests that an urban centralized agriculture will provide 21.3% of the local demand for fruit and a significant amount of the local demand for vegetables. The water reused for urban agricultural irrigation purposes and 3.6% of the freshwater resource demand and sewage cycling can be supplied by5 3 SDG 6| SDG 11| SDG 13| SDG 15 Hydrology 3 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Tools and indices for WEF nexus analysis South Africa| Italy| Netherlands IHE Delft Institute for Water Education| Centro Euro-Mediterraneo sui Cambiamenti Climatici, Sassari| University of KwaZulu-Natal| Delft University of Technology| Jones and Wagener Engineering AssociatesSušnik, J.| Masia, S.| Jewitt, G.| Simpson, G. 2022 10.1016/B978-0-323-91223-5.00013-7The water-energy-food (WEF) nexus is shown to be a highly interconnected, complex system, operating over multiple time scales, and at spatial scales from household to global. The key WEF nexus foci issues and challenges are known to be extremely diverse and change depending on the local situation and setting, the scale at which the nexus is analyzed, and even according to the sector used as the nexus entry point. As such, there are a multitude of approaches and methodologies for studying, assessing, and analyzing the nexus, which can be adopted to suit the specific case under investigation. There is no “silver bullet” modeling or methodological approach to studying the nexus. Some common and regularly employed nexus investigation approaches are outlined in this chapter, ranging from purely qualitative conceptual systems mapping aiming at getting a high-level understanding of nexus connections for a given study area, through to quantitative approaches including system dynamics modeling, agent-based modeling, l4 4 SDG 9| SDG 12 Water - Energy - Food Nexus Narratives and Resource Securities: A Global South Perspective0 Water,Water Resources,Water ManagementStream Flow,System Dynamics,Climate Change
Scales of application of the WEF nexus approach South Africa| Italy| Netherlands IHE Delft Institute for Water Education| Centro Euro-Mediterraneo sui Cambiamenti Climatici, Sassari| University of KwaZulu-Natal| Delft University of TechnologySušnik, J.| Masia, S.| Jewitt, G. 2022 10.1016/B978-0-323-91223-5.00007-1Water, energy, and food (WEF) systems form a complex interconnected network, operational at scales from the household up to the global. These scales, like the nexus sectors themselves, and mutually interconnected, with lower-level characteristics help drive higher-level resource management, and vice versa. This chapter highlights recent WEF nexus research at spatial scales from household, to national, and up to global. The studies demonstrate the vast diversity in nexus issues and challenges, along with a concomitant diversity of research and assessment approaches to tackling and better understanding these issues. This chapter closes with a discussion on interactions between the scales, and how policy developed at one scale may impact on other scales, potentially in unanticipated and detriment ways. The investigation into cross-spatial scalar nexus interactions is in its infancy and represents a promising avenue for future research effort. Another aspect not covered so far by research is the issue of differen3 4 SDG 13 Water - Energy - Food Nexus Narratives and Resource Securities: A Global South Perspective0 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Sustainable WEF Nexus Management: A Conceptual Framework to Integrate Models of Social, Economic, Policy, and Institutional Developments United Kingdom| South Africa| Germany| Greece| SwedenInternational Center for Research on the Environment and the Economy (ICRE8)| Athens University of Economics and Business| University of Piraeus| International Water Management Institute, Pretoria| University of Aberdeen| University of Strathclyde| Osnabrück University| Linköpings UniversitetAkinsete, E.| Koundouri, P.| Kartala, X.| Englezos, N.| Lautze, J.| Yihdego, Z.| Gibson, J.| Scholz, G.| van Bers, C.| Sodoge, J.2022 10.3389/frwa.2022.727772Rapid population growth along with increased rates of economic growth around the globe are placing valuable natural resources, water in particular, under unprecedented stress; this in turn drives the pursuit of innovative tools to support integrated Water-Energy-Food (WEF) nexus management. This paper presents a framework for the integrated management of the WEF nexus, which brings together four separate models that address the less well-examined socio-anthropological aspects of the nexus. The proposed framework provides insight into the human element as part of the wider ecosystem in terms of socio-cultural and economic activities, the laws and policies that govern these activities, as well as their potential socio-economic impacts and consequences. This paper outlines each individual model, before going on to present a conceptual framework for the integration of the various models for the purpose of supporting more robust decision-making. The framework, which is grounded in systems thinking, adopts the prin10 7 SDG 6| SDG 8| SDG 12| SDG 17 Frontiers in Water 0 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Hydropower energy recovery in irrigation networks: Validation of a methodology for flow prediction and pump as turbine selection Spain| Ireland Trinity College Dublin| Universidad de Córdoba Crespo Chacón, M.| Rodríguez Díaz, J.A.| García Morillo, J.| McNabola, A.2020 10.1016/j.renene.2019.09.119In recent years, pump-as-turbines (PATs) have been highlighted for their potential benefits as an application of micro-hydropower (MHP) in water distribution networks. However, PATs come with disadvantages of relatively low peak efficiencies, which can be reduced further with large flow fluctuations. MHP and PATs in particular applied in irrigation networks is a relatively new area of research focus for these devices, and one that poses significant opportunities for energy saving as well as significant challenges due to variations in flow rate. This paper discusses the validation of a statistical methodology to estimate the flow and head variability in a network, and to select PATs whose best efficiency point (BEP) returns the lowest payback period. A comparison between the predicted and actual occurrence probabilities for different flow rates was carried out at nine potential points for MHP installation identified within a real network in Southwestern Spain. For the flow occurrence probability, the coefficie ustry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will tak4 2 SDG 7 Renewable Energy 31 Cavitation,Centrifugal Pumps,ImpellersMicro-Hydro,Hydropower,Centrifugal Pumps

Transient analysis of solar polygeneration systems including seawater desalination: A comparison between linear Fresnel and evacuated solar collectors Italy Università degli Studi di Napoli Federico II Calise, F.| Dentice d'Accadia, M.| Vanoli, R.| Vicidomini, M.2019 10.1016/j.energy.2019.02.001The work presents a thermoeconomic comparison between two different solar thermal technologies, namely Linear Fresnel Reflector (LFR) and evacuated tube solar collectors (ETC), integrated into a polygeneration plant. The system produces space heating and cooling, domestic hot water and drinkable desalinated water, by means of a multi-effect distillation (MED) system. In the ETC layout, a single-effect LiBr–H2O absorption chiller (ACH) is included; in the second layout, based on LFR collectors, a double-effect ACH is considered. An auxiliary biomass-fired heater is used to supply the additional heat required by the MED unit, in case of low availability of solar radiation. Both plants are simulated by means of a zero-dimensional dynamic simulation energy model, developed in TRNSYS environment. The model also includes detailed thermo-economic calculations. The results show that in some winter weeks, the solar fraction for freshwater production ranges between 15% and 20% for the ETC-based system, whereas is zero nly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we a4 1 SDG 6| SDG 7 Energy 31 Membranes,Desalination,UltrafiltrationDesalination,Exergy,Sea Water
Ten principles to integrate the water-energy-land nexus with climate services for co-producing local and regional integrated assessments Austria| Chile| United Kingdom| Spain| Germany| Greece| Italy| Netherlands| RomaniaHelmholtz-Zentrum Hereon GmbH| Universitat fur Bodenkultur Wien| "National Institute for Research and Development in Forestry,"Marin Drăcea""| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| Cranfield University| Università Ca' Foscari Venezia| Athens University of Economics and Business| “Henri Coandă” Air Force Academy| National Meteorological Administration| Universidad de Zaragoza| Universidad de Zaragoza| Institute for Scientific Interchange Foundation| Pontificia Universidad Católica de Chile| Wageningen University & Research| Universitatea Transilvania din BrasovCremades, R.| Mitter, H.| Tudose, N.C.| Sanchez-Plaza, A.| Graves, A.| Broekman, A.| Bender, S.| Giupponi, C.| Koundouri, P.| Bahri, M.| Cheval, S.| Cortekar, J.| Moreno, Y.| Melo, O.| Karner, K.| Ungurean, C.| Davidescu, S.O.| Kropf, B.| Brouwer, F.| Marin, M.2019 10.1016/j.scitotenv.2019.133662The water-energy-land nexus requires long-sighted approaches that help avoid maladaptive pathways to ensure its promise to deliver insights and tools that improve policy-making. Climate services can form the foundation to avoid myopia in nexus studies by providing information about how climate change will alter the balance of nexus resources and the nature of their interactions. Nexus studies can help climate services by providing information about the implications of climate-informed decisions for other economic sectors across nexus resources. First-of-its-kind guidance is provided to combine nexus studies and climate services. The guidance consists of ten principles and a visual guide, which are discussed together with questions to compare diverse case studies and with examples to support the application of the principles20 15 SDG 2| SDG 8| SDG 13| SDG 17 Science of the Total Environment30 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
The role of green roofs in urban Water-Energy-Food-Ecosystem nexus: A review Italy Università degli Studi di Cagliari Cristiano, E.| Deidda, R.| Viola, F. 2021 10.1016/j.scitotenv.2020.143876Green roofs are strategic tools that can play a significant role in the creation of sustainable and resilient cities. They have been largely investigated thanks to their high retention capacity, which can be a valid support to mitigate the pluvial flood risk and to increase the building thermal insulation, ensuring energy saving. Moreover, green roofs contribute to restoring vegetation in the urban environment, increasing the biodiversity and adding aesthetic value to the city. The new generation of multilayer green roofs present an additional layer with respect to traditional ones, which allows rainwater to be stored, which, if properly treated, can be reused for different purposes. This paper offers a review of benefits and limitations of green roofs, with a focus on multilayer ones, within a Water-Energy-Food-Ecosystem nexus context. This approach enables the potential impact of green roofs on the different sectors to be highlighted, investigating also the interactions and interconnections among the fields3 1 SDG 7| SDG 11| SDG 12 Science of the Total Environment30 Roofs,Heat Island,BuildingsGreen Roofs,Hot Temperature,Sedum Acre
Water-energy-nutrients synergies in the agrifood sector: A circular economy framework Greece Centre for Research and Technology-Hellas| Aristotle University of Thessaloniki| International Hellenic UniversityRodias, E.| Aivazidou, E.| Achillas, C.| Aidonis, D.| Bochtis, D.2021 10.3390/en14010159Circular economy is emerging as a regenerative concept that minimizes emissions, relies on renewable energy, and eliminates waste based on the design of closed-loop systems and the reuse of materials and resources. The implementation of circular economy practices in resource-consuming agricultural systems is essential for reducing the environmental ramifications of the currently linear systems. As the renewable segment of circular economy, bioeconomy facilitates the production of renewable biological resources (i.e., biomass) that transform into nutrients, bio-based products, and bioenergy. The use of recycled agro-industrial wastewater in agricultural activities (e.g., irrigation) can further foster the circularity of the bio-based systems. In this context, this paper aims to provide a literature review in the field of circular economy for the agrifood sector to enhance resource efficiency by: (i) minimizing the use of natural resources (e.g., water, energy), (ii) decreasing the use of chemical fertilizers, 5 3 SDG 6| SDG 7| SDG 9| SDG 12 Energies 28 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Learning from integrated management approaches to implement the Nexus Germany Technische Universität Dresden| United Nations University - Institute for Integrated Management of Material Fluxes and of ResourcesRoidt, M.| Avellán, T. 2019 10.1016/j.jenvman.2019.02.106This work assesses i) the intended goals and features of three Integrated Management Approaches (Integrated Natural Resources Management - INRM, Integrated Water Resources Management - IWRM and Integrated Solid Waste Management - ISWM) and two Nexus Approaches (Water-Energy-Food (WEF) Nexus and Water-Soil-Waste (WSW) Nexus), and ii) how target systems and their integration are viewed in each of the Integrated Management Approaches. From this we assess commonalities and some lessons-learned for the Nexus. The method is based on a systematic literature review and a document analysis. From 1652 articles 52 peer reviewed papers were analysed. The results show that in terms of goals the Nexus Approaches are very similar to Integrated Management Approaches with the addition of clearly wanting to address governance and policy aspects e.g. in the WEF Nexus. Nexus Approaches try to move away from a single-resource centric view (e.g. WSW Nexus) and intend to go beyond resources towards sectors (e.g. WEF Nexus). It cann2 1 SDG 6| SDG 11| SDG 12| SDG 17 Journal of Environmental Management29 Water,Water Resources,Water ManagementIntegrated Water Resources Management,Water,Zimbabwe
Towards ranking the water-energy-food-land use-climate nexus interlinkages for building a nexus conceptual model with a Heuristic Algorithm Greece University of Thessaly Laspidou, C.S.| Mellios, N.| Kofinas, D. 2019 10.3390/w11020306The concept of the Water-Energy-Food nexus (WEF), as documented by the United Nations Food and Agriculture Organization (FAO), suggests that the three resources are thoroughly interrelated, shaping a complicated web of interlinkages. Perceiving the three commodities as an interdependent variable system, rather than isolated subsystems is a step towards a more holistic approach, and thus a prerequisite to introducing a sustainable scheme for better managing resources. In this work, the well-documented WEF nexus is broadened to a five-dimensional nexus, also involving land use and climate. A methodology for drawing the interrelations among the five dimensions and unreeling the complicated system of direct and indirect interlinkages is given. The intensity of interlinkages among nexus components is initially assessed through a three-point typology with interlinkage scoring corresponding to resource use in Greece. The typology is used and is further expanded to quantify successfully all interlinkages among nexus 3 1 SDG 2| SDG 17 Water (Switzerland) 25 Water,Water Resources,Water ManagementWater Resources,Water Security,Domestic Water Use
Agriculture and Food Security: Implications on Sustainable Development and the WEF Nexus Italy Politecnico di Milano Rulli, M.C.| Chiarelli, D.| Galli, N.| Govoni, C.2022 10.1007/978-3-030-96538-9_10Agriculture is the backbone of the Mozambican food system, and it represents not only the most important economic sector in the country but also the main user of natural resources such as water, land and eco-systemic services. However, more than 95% of agricultural areas consists of mostly rainfed smallholder farms, characterized by low yields and, when irrigated, by low irrigation efficiency. The wide yield gap affecting most Mozambican cultivations is partly due to the unfertile sandy soil and to the prevalence of rainfed agriculture. In addition to that, flawed farming practices and scarce mechanic agricultural inputs contribute to the low productivity of farmlands in Mozambique, hindering a diffuse and adequate access to healthy and nutritious food for the local populations. In addition, the overall resilience of the agricultural system is low also regarding climate and weather extremes. The fragilities of the Mozambican agricultural system and their consequences on food security and malnourishment have l4 1 SDG 2| SDG 6| SDG 8| SDG 17 Research for Development 0 Water,Water Resources,Water ManagementIntegrated Water Resources Management,Water,Zimbabwe
Soil biota, antimicrobial resistance and planetary health United Kingdom| South Korea| China| Spain| Australia| DenmarkChinese Academy of Sciences| Research Center for Eco-Environmental Sciences Chinese Academy of Sciences| Chinese Academy of Sciences| Københavns Universitet| University of Chinese Academy of Sciences| Macquarie University| Universitat Autònoma de Barcelona| Consejo Superior de Investigaciones Científicas| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| CREAF - Centre de Recerca Ecològica i Aplicacions Forestals| Korea University| The University of Sydney| University of LeedsZhu, Y.-G.| Zhao, Y.| Zhu, D.| Gillings, M.| Penuelas, J.| Ok, Y.S.| Capon, A.| Banwart, S.2019 10.1016/j.envint.2019.105059The concept of planetary health acknowledges the links between ecosystems, biodiversity and human health and well-being. Soil, the critical component of the interconnected ecosystem, is the most biodiverse habitat on Earth, and soil microbiomes play a major role in human health and well-being through ecosystem services such as nutrient cycling, pollutant remediation and synthesis of bioactive compounds such as antimicrobials. Soil is also a natural source of antimicrobial resistance, which is often termed intrinsic resistance. However, increasing use and misuse of antimicrobials in humans and animals in recent decades has increased both the diversity and prevalence of antimicrobial resistance in soils, particularly in areas affected by human and animal wastes, such as organic manures and reclaimed wastewater, and also by air transmission. Antimicrobials and antimicrobial resistance are two sides of the sword, while antimicrobials are essential in health care; globally, antimicrobial resistance is jeopardizing8 13 SDG 3| SDG 6 Environment International 119 Anti-Bacterial Agents,Infection,Methicillin-Resistant Staphylococcus AureusAntibiotic Resistome,Tetracycline Resistance,Anti-Bacterial Agents
The global nexus of food–trade–water sustaining environmental flows by 2050 Austria| Portugal| Switzerland| NetherlandsInternational Institute for Applied Systems Analysis, Laxenburg| Wageningen University & Research| Faculdade de Ciências, Universidade de Lisboa| Universidade de Lisboa| Wageningen University & Research| World Meteorological OrganizationPastor, A.V.| Palazzo, A.| Havlik, P.| Biemans, H.| Wada, Y.| Obersteiner, M.| Kabat, P.| Ludwig, F.2019 10.1038/s41893-019-0287-1In the face of meeting Sustainable Development Goals for the water–food–energy–ecosystems nexus, integrated assessments are a great means to measure the impact of global change on natural resources. In this study, we evaluate the impact of climate change with the representative concentration pathway 8.5 scenario and the impact of socioeconomics with the shared socioeconomic pathway 2 scenario on land use, water consumption and food trade under four water regulation policy scenarios (invest, exploit, environment and environment+). We used the Global Biosphere Management Model and constrained it with water availability, environmental flow requirements, and water use from agriculture, industry and households (simulated using the Lund–Potsdam–Jena managed Land model, Environmental Policy Integrated Climate model and WaterGap model). Here, we show that an increase in land use by 100 Mha would be required to double food production by 2050, to meet projected food demands. International trade would need to nearly tri8 4 SDG 2| SDG 6| SDG 8| SDG 9| SDG 13| SDG 15| SDG 17Nature Sustainability 100 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Electrocatalysis as the Nexus for Sustainable Renewable Energy: The Gordian Knot of Activity, Stability, and Selectivity Germany Max Planck Institute for Chemical Energy Conversion| Universität Duisburg-Essen| Ruhr-Universitat BochumMasa, J.| Andronescu, C.| Schuhmann, W. 2020 10.1002/anie.202007672The use of renewable energy by means of electrochemical techniques by converting H2O, CO2 and N2 into chemical energy sources and raw materials, is the basis for securing a future sustainable “green” energy supply. Some weaknesses and inconsistencies in the practice of determining the electrocatalytic performance, which prevents a rational bottom-up catalyst design, are discussed. Large discrepancies in material properties as well as in electrocatalytic activity and stability become obvious when materials are tested under the conditions of their intended use as opposed to the usual laboratory conditions. They advocate for uniform activity/stability correlations under application-relevant conditions, and the need for a clear representation of electrocatalytic performance by contextualization in terms of functional investigation or progress towards application is emphasized. 3 3 SDG 7 Angewandte Chemie - International Edition97 Secondary Batteries,Electric Batteries,Lithium AlloysOxygen Production,Electrocatalysts,Catalyst
A review of nature-based solutions for urban water management in European circular cities: A critical assessment based on case studies and literature Austria| Norway| Spain| Poland| Germany| Iceland| Turkey| Slovenia| Denmark| France| Italy| Bulgaria| Czech Republicİstanbul Aydın Üniversitesi| Aarhus Universitet| Uniwersytet Gdanski| Università degli Studi di Padova| IRIDRA Srl| Institut de Physique du Globe de Paris| Institut de Physique du Globe de Paris| Université Paris Cité| CNRS Centre National de la Recherche Scientifique| Wrocław University of Environmental and Life Sciences| Universidad de Sevilla| Università Politecnica delle Marche| VIA University College| Reykjavik University| Universitat fur Bodenkultur Wien| Technisches Büro für Kulturtechnik| Czech University of Life Sciences Prague| Univerza v Ljubljani| Catalan Institute for Water Research| Universitat de Girona| Norsk institutt for vannforskning| İstanbul Aydın Üniversitesi| National Institute of Geophysics, Geodesy and Geography, Bulgarian Academy of Sciences| ISOEOral, H.V.| Carvalho, P.| Gajewska, M.| Ursino, N.| Masi, F.| van Hullebusch, E.D.| Kazak, J.K.| Exposito, A.| Cipolletta, G.| Andersen, T.R.| Finger, D.C.| Simperler, L.| Regelsberger, M.| Rous, V.| Radinja, M.| Buttiglieri, G.| Krzeminski, P.| Rizzo, A.| Dehghanian, K.| Nikolova, M.| Zimmermann, M.2020 10.2166/bgs.2020.932Nature-based solutions (NBS) can protect, manage and restore natural or modified ecosystems. They are a multidisciplinary, integrated approach to address societal challenges and some natural hazards effectively and adaptively, simultaneously providing human well-being and biodiversity benefits. NBS applications can be easily noticed in circular cities, establishing an urban system that is regenerative and accessible. This paper aims to offer a review on NBS for urban water management from the literature and some relevant projects running within the COST Action ‘Implementing nature-based solutions for creating a resourceful circular city’. The method used in the study is based on a detailed tracking of specific keywords in the literature using Google Scholar, ResearchGate, Academia.edu, ScienceDirect and Scopus. Based on this review, three main applications were identified: (i) flood and drought protection; (ii) the water-food-energy nexus; and (iii) water purification. The paper shows that NBS provide additio21 18 SDG 6| SDG 9| SDG 11| SDG 13 Blue-Green Systems 95 Microbial Fuel Cells,Anaerobic Digestion,BioreactorsConstructed Wetlands,Waste Water,Nitrogen Removal
Renewable energy, institutional stability, environment and economic growth nexus of D-8 countries Poland| Pakistan| Italy International Islamic University, Islamabad| Università degli Studi del Sannio| WSB University in Gdansk| Istituto Nazionale Di Geofisica E Vulcanologia, RomeMahjabeen| Shah, S.Z.A.| Chughtai, S.| Simonetti, B.2020 10.1016/j.esr.2020.100484The anthropogenic impact of conventional energy sources encourages the utilization of renewable energy, as it has become a strategic commodity for economic growth. On the other hand, institutional stability is the pre-requisite without which environmental quality cannot be assured and the economy cannot function. However, in recent literature, very little consideration has been given to this important phenomenon. This study is set to analyze the energy-institutional stability-economic growth nexus, as well as the energy-institutional stability-environmental quality nexus, by incorporating the Cobb Douglas production function and the Diet and Rosa environmental function respectively. The sample consists of the D-8 countries and the time period spans 1990 to 2016. To analyze the developed models, Autoregressive Distributive Lag (ARDL), Fully Modified Ordinary Least Square (FMOLS) and Dynamic Ordinary Least Square (DOLS) tests are applied, along with other econometric techniques. The panel ARDL statistics indica4 3 SDG 7| SDG 8| SDG 13 Energy Strategy Reviews 82 Electricity,Energy,EconomicsConsumption Growth,Renewable Energy Consumption,Economic Growth
Quantifying and mapping of water-related ecosystem services for enhancing the security of the food-water-energy nexus in tropical data–sparse catchmentEthiopia| Japan| Germany Addis Ababa University| United Nations University, Japan| Martin-Universität Halle-Wittenberg| Wolkite UniversitySahle, M.| Saito, O.| Fürst, C.| Yeshitela, K. 2019 10.1016/j.scitotenv.2018.07.347The food-water-energy nexus concept helps to produce an integrative solutions to secure the water-related ecosystem services sustainably. This study aims to quantify and map water provisioning and soil erosion regulating services from both demand and supply sides in a spatially explicit manner. It considers the Wabe River catchment of the Omo-Gibe Basin in tropical data-sparse region of East Africa as a case study and uses the Integrated Valuation of Ecosystem Services and Trade-offs (InVEST) annual and seasonal water yield and sediment delivery models. The water demands and biophysical parameters data were collected from primary and secondary sources and prepared according to the requirement of the models. The models output were validated after conducting sensitivity analysis of the input parameters. The result shows that the rainfall amount of the catchment is highly seasonal, which causes the surface water to vary according to the seasons. The high annual precipitation and low actual evapotranspiration of 4 4 SDG 6| SDG 15 Science of the Total Environment74 Ecosystem Services,Willingness To Pay,ValuationCultural Ecosystem Services,China,Natural Capital
Managing the water–electricity demand nexus in a warming climate United States| Germany Purdue University| Helmholtz Zentrum für Umweltforschung| School of Industrial Engineering| Purdue UniversityObringer, R.| Kumar, R.| Nateghi, R. 2020 10.1007/s10584-020-02669-7Models that consider the interconnectivity between urban systems, including water and electricity, are becoming more common, both in research and in practice. However, there are still too few that consider the impact of climate change, and fewer still that look beyond the baseline climate data (i.e., precipitation and temperature). Here, a data-driven, regional model that considers a wider array of climate variables is built and tested to evaluate the impact of climate change on the coupled water and electricity demand nexus in the Midwestern USA. The model, which is based on a state-of-the-art statistical learning algorithm, is first used to compare model runs comprised of different climatic variables. The model runs included a baseline model that considers only precipitation and temperature, as well as a selected feature model that considered a wider array of climatic variables, including relative humidity and wind speed. Following this comparison, the model is used to make future projections of the coupled3 2 SDG 11| SDG 13 Climatic Change 8 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Agricultural land or photovoltaic parks? The water—energy— food nexus and land development perspectives in the thessaly plain, Greece Greece National Technical University of Athens Sargentis, G.-F.| Siamparina, P.| Sakki, G.-K.| Efstratiadis, A.| Chiotinis, M.| Koutsoyiannis, D.2021 10.3390/su13168935Water, energy, land, and food are vital elements with multiple interactions. In this context, the concept of a water—energy—food (WEF) nexus was manifested as a natural resource management approach, aiming at promoting sustainable development at the international, national, or local level and eliminating the negative effects that result from the use of each of the four resources against the other three. At the same time, the transition to green energy through the application of renewable energy technologies is changing and perplexing the relationships between the constitu-ent elements of the nexus, introducing new conflicts, particularly related to land use for energy production vs. food. Specifically, one of the most widespread “green” technologies is photovoltaic (PV) solar energy, now being the third foremost renewable energy source in terms of global installed capacity. However, the growing development of PV systems results in ever expanding occupation of agricultural lands, which are most advantageous fo6 1 SDG 7| SDG 8| SDG 12 Sustainability (Switzerland) 9 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Implementing Water-Energy-Land-Food-Climate Nexus Approach to Achieve the Sustainable Development Goals in Greece: Indicators and Policy RecommendationsGreece National Technical University of Athens| University of Thessaly Papadopoulou, C.-A.| Papadopoulou, M.P.| Laspidou, C.2022 10.3390/su14074100In 2015 the updated Agenda 2030, outlining the new priorities towards future sustainability, was published by the United Nations reflecting the general directions towards a fairer and more sustainable pattern of socio-economic development. The specialisation of the 17 Sustainable Development Goals (SDGs) and indicators into local contexts constitutes a basic prerequisite as particular characteristics, needs and peculiarities should be considered. This paper focuses on the exploration of local-oriented indicators and policy recommendations that have the potential to boost the successful implementation of SDGs in Greece. A nexus approach is adopted underlining the need to analyse complexities, motivate systemic thinking and develop integrated policies targeting at the sustainable and efficient use of resources. It also highlights the need for designing local-specific indicators and policy initiatives, encapsulating particular characteristics and conditions and boosting the advancement of SDGs. Such an approach 3 2 SDG 2| SDG 6| SDG 7| SDG 8| SDG 13| SDG 17Sustainability (Switzerland) 6 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
Managing climate change risks in global supply chains: a review and research agenda United Kingdom| Germany Cranfield School of Management| Cranfield University| Heriot-Watt University| School of Social Sciences| Universität KasselGhadge, A.| Wurtmann, H.| Seuring, S. 2020 10.1080/00207543.2019.1629670Climate change is forcing governments and businesses to explore mitigation strategies to avoid future catastrophe. There is an urgent need to manage climate change risks in global supply chains. Following a systematic literature review and text mining approach, 90 interdisciplinary articles between the years 2005 and 2018 were studied. Thematic and descriptive analysis identifies sources, consequences and control mechanisms for the climate change risks. It is found that climate change driven by extreme weather conditions significantly impacts food production, natural resources and transportation worldwide. This direct impact on food, mining and logistics sectors cascades into other interlinked global supply chain network. Climate change and supply chains are found to be mutually influencing each other through natural disasters and greenhouse gas (GHG) emissions respectively. A systems theory driven, novel supply chain risk management framework for managing climate change risks is proposed. The study contribut3 3 SDG 11| SDG 13| SDG 17 International Journal of Production Research73 Supply Chains,Supply Chain Management,IndustryDisruption,Supply Chain Disruptions,Dual Sourcing
Methane Emissions from Artificial Waterbodies Dominate the Carbon Footprint of Irrigation: A Study of Transitions in the Food-Energy-Water-Climate Nexus (Spain, 1900-2014)Spain| United States Universidad Pablo de Olavide, de Sevilla| Centro de Estudios e Investigación para la Gestión de Riesgos Agrarios y Medioambientales| Universidad Politécnica de Madrid| United States Geological SurveyAguilera, E.| Vila-Traver, J.| Deemer, B.R.| Infante-Amate, J.| Guzmán, G.I.| González De Molina, M.2019 10.1021/acs.est.9b00177Irrigation in the Mediterranean region has been used for millennia and has greatly expanded with industrialization. Irrigation is critical for climate change adaptation, but it is also an important source of greenhouse gas emissions. This study analyzes the carbon (C) footprint of irrigation in Spain, covering the complete historical process of mechanization. A 21-fold total, 6-fold area-based, and 4-fold product-based increase in the carbon footprint was observed during the 20th century, despite an increase in water use efficiency. CH4 emissions from waterbodies, which had not previously been considered in the C footprint of irrigation systems, dominated the emission budget during most of the analyzed period. Technologies to save water and tap new water resources greatly increased energy and infrastructure demand, while improvements in power generation efficiency had a limited influence on irrigation emissions. Electricity production from irrigation dams may contribute to climate change mitigation, but the anly company in our industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns produc6 3 SDG 2| SDG 6| SDG 9| SDG 12| SDG 13 Environmental Science and Technology24 Oceans,Lakes,Dissolved Organic MatterDissolved Inorganic Carbon,Lakes,Methane Emission
Applying the food-energy-water nexus approach to urban agriculture: From FEW to FEWP (Food-Energy-Water-People) United Kingdom| Poland| United States| Germany| FranceUniversity of Kent| ILS| Université Paris-Saclay| AgroParisTech| INRAE| Écologie Fonctionnelle et Écotoxicologie des Agroécosystèmes| Écologie Fonctionnelle et Écotoxicologie des Agroécosystèmes| Écologie Fonctionnelle et Écotoxicologie des Agroécosystèmes| Social Farms & Gardens| GRADUATE SCHOOL OF PUBLIC HEALTH AND HEALTH POLICY| University of Michigan| Uniwersytet im. Adama Mickiewicza w PoznaniuCaputo, S.| Schoen, V.| Specht, K.| Grard, B.| Blythe, C.| Cohen, N.| Fox-Kämper, R.| Hawes, J.| Newell, J.| Poniży, L.2021 10.1016/j.ufug.2020.126934Many studies examine the correlation between the use of resources such as water, energy and land, and the production of food. These nexus studies focus predominantly on large scale systems, often considering the social dimensions only in terms of access to resources and participation in the decision-making process, rather than individual attitudes and behaviours with respect to resource use. Such a concept of the nexus is relevant to urban agriculture (UA), but it requires customisation to the particular characteristics of growing food in cities, which is practiced mainly at a small scale and produces not only food but also considerable social, economic, and environmental co-benefits. To this end, this paper proposes a new conceptual basis for a UA Nexus, together with an assessment methodology that explicitly includes social dimensions in addition to food, energy and water. The conceptual basis introduces People, together with Food, Energy and Water, as a fundamental factor of the UA Nexus. On this basis, a 10 5 SDG 2| SDG 9| SDG 12 Urban Forestry and Urban Greening25 Water,Water Resources,Water ManagementWater Footprint,Water-Energy Nexus,Nexus
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1.2 Scientists and active researchers 

Example 
 
Researcher name: Bekun, Festus Victor 
 
Affilia2on: Lebanese American University 
  
Country: Lebanon  
 
Email address: fbekun@gelisim.edu.tr 
  
The number of WEFE Publica2ons: 33 
 
Region: South Mediterranean  
 
Scopus profile: https://www.scopus.com/authid/detail.url?authorId=57193455217 
  

• The Above is a real example and the full list is available below 
 



Author Affiliation Country/Region Email Number of WEFE Publications Region Scopus  profile
Bekun, Festus Victor Lebanese American University Lebanon fbekun@gelisim.edu.tr 33 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=57193455217
Aslan, Alper Erciyes University Turkey alperaslan@erciyes.edu.tr 12 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=26654080500
Bilgili, Faik Erciyes University Turkey fbilgili@erciyes.edu.tr 8 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=54943797200
Bulut, Ümit Kırşehir Ahi Evran University Turkey ubulut@ahievran.edu.tr 7 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=56088268800
Kirikkaleli, Dervis European University of Lefke Turkey dkirikkaleli@eul.edu.tr 7 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=57188848531
El Gafy, Inas National Water Research Center Egypt inas.elgafy@uttoledo.edu 6 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=16174992900
Kilkis, Siir Scientific and Technological Research Council of Turkey Turkey siir.kilkis@tubitak.gov.tr 6 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=23094010000
Udemba, Edmund Ntom Istanbul Gelisim University Turkey eudemba@gelisim.edu.tr 6 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=57209599041
Koçak, Emrah Erciyes University Turkey emrahkocak@usf.edu 5 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=56950318100
Topcu, Mert Alanya Alaaddin Keykubat University Turkey merttopcu@nevsehir.edu.tr 5 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=55605001200
Uzuner, Gizem Istanbul Gelisim University Turkey guzuner@gelisim.edu.tr 5 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=57204473707
Alkhateeb, Tarek Tawfik Yousef Kafrelsheikh University Egypt tkhteb1@gmail.com 4 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=57191222691
Alola, Uju Violet Istanbul Gelisim University Turkey uvalola@gelisim.edu.tr 4 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=57195962410
Belhadj, Jamel University of Tunis Tunisia Jamel.Belhadj@ensit.rnu.tn 4 South Mediterranean https://www.scopus.com/authid/detail.url?authorId=12040628600
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Sanchez-Plaza, Anabel Institut d'Estudis Catalans Spain a.sanchez@creaf.uab.es 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57194375466
Santeramo, Fabio Gaetano University of Foggia Italy fabio.santeramo@unifg.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=37067967300
Santin, Maurizio University of Udine Italy santin.maurizio@spes.uniud.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57195973216
Sauri, David Autonomous University of Barcelona Spain david.sauri@uab.cat 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57191288318
Schettini, Evelia University of Bari Italy evelia.schettini@uniba.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=6603481015
Schilling, Janpeter University of Koblenz-Landau Germany schilling@uni-landau.de 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=55221829400
Schubert, Stefanie A. SRH University Heidelberg Germany Stefanie.Schubert@srh.de 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=23974737200
Segurado, Raquel University of Lisbon Portugal raquelsegurado@tecnico.ulisboa.pt 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=26030711400
Serral, Ivette Autonomous University of Barcelona Spain ivette@creaf.uab.cat 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=54391701100
Sethi, Rajandrea Polytechnic University of Turin Italy rajandrea.sethi@polito.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=14014320300
Sewilam, Hani RWTH Aachen University Germany sewilam@lfi.rwth-aachen.de 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=21743612100
Sganzetta, Lorenza Maria Polytechnic University of Milan Italy lorenzamaria.sganzetta@polimi.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57210575681
Shah, Syed Ahsan Ali Universidad de Salamanca Spain ahsan.shah1@hotmail.com 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57203030039
Shen, Zhiyang Université de Lille France z.shen@ieseg.fr 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=56567084700
Simoes, Sofia G. National Laboratory of Energy and Geology Portugal sofia.simoes@lneg.pt 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=24472270000
Sonnemann, Guido Bordeaux INP France guido.sonnemann@u-bordeaux.fr 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=7003498715
Sotirov, Metodi University of Freiburg Germany metodi.sotirov@ifp.uni-freiburg.de 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=36188782600
Sousa, Vitor University of Lisbon Portugal vitor.sousa@tecnico.ulisboa.pt 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57191835953
Spengler, Daniel Helmholtz Centre Potsdam - German Research Centre for GeosciencesGermany daniel.spengler@gfz-potsdam.de 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=40762343000
Stevanato, Nicolo Polytechnic University of Milan Italy nicolo.stevanato@polimi.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57211034178
Straface, Salvatore University of Calabria Italy salvatore.straface@unical.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=6507853086
Strefler, Jessica Potsdam Institute for Climate Impact Research Germany strefler@pik-potsdam.de 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=25224790600
Taliotis, Constantinos The Cyprus Institute Cyprus c.taliotis@cyi.ac.cy 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=56040709900
Tiraferri, Alberto Polytechnic University of Turin Italy alberto.tiraferri@polito.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=24280776400
Toboso-Chavero, Susana Autonomous University of Barcelona Spain Susana.Toboso@uab.cat 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57204820655
Tomas, Séverine INRAE France severine.tomas@cemagref.fr 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=55179967400
Tsoukalas, Ioannis National Technical University of Athens Greece itsoukal@mail.ntua.gr 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=56400687400
Tzeremes, Panayiotis G. University of Thessaly Greece tzeremes@uth.gr 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57191971120
Valenti, Francesca University of Catania Italy francesca.valenti@unict.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=56646220400
Van Bers, Caroline Osnabrück University Germany cvanbers@uos.de 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=16423493300
Vanino, Silvia Council for Agricultural Research and Economics Italy silvia.vanino@crea.gov.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=36061995500
Vezzulli, Andrea University of Insubria Italy andrea.vezzulli@uninsubria.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=6504018958
Viccaro, Mauro University of Basilicata Italy mauro.viccaro@unibas.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=55863425900
Vicidomini, Maria University of Naples Federico II Italy maria.vicidomini@unina.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=56451165400
Viñuales, Jorge E. Libera Universita Internazionale degli Studi Sociali Guido Carli Italy jev32@cam.ac.uk 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=36740846800
Vlahinić Lenz, Nela University of Rijeka Croatia nela.vlahinic.lenz@efri.hr 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57016899400
Vox, Giuliano University of Bari Italy giuliano.vox@uniba.it 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=55997037900
Yoon, Hyerim University of Girona Spain hyerim.yoon@udg.edu 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57201212402
Zozmann, Heinrich Helmholtz Centre for Environmental Research Germany heinrich.zozmann@ufz.de 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=57205656273
Zscheischler, Jana University of Vechta Germany Jana.Zscheischler@zalf.de 2 North Mediterranean https://www.scopus.com/authid/detail.url?authorId=55921640600
Balzan, Mario Malta College of Arts, Science and Technology Malta Mario.Balzan@mcast.edu.mt North Mediterranean https://www.scopus.com/authid/detail.uri?authorId=55335319000
Mamo, Julian University of Malta Malta julian@julianmamo.com North Mediterranean https://www.scopus.com/authid/detail.uri?authorId=12645320500
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1.3 Active institutions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Institution Sector Country/Region Number of Nexus Publications
CNRS government France 45
University of Lisbon academic Portugal 39
INRAE government France 34
Autonomous University of Barcelona academic Spain 33
Polytechnic University of Milan academic Italy 28
Institut de recherche pour le développement government France 23
Université de Montpellier academic France 23
University of Bonn academic Germany 23
Polytechnic University of Turin academic Italy 21
National Technical University of Athens academic Greece 20
University of Aveiro academic Portugal 19
Helmholtz Centre for Environmental Research government Germany 17
Montpellier SupAgro academic France 17
Humboldt University of Berlin academic Germany 16
National Research Council of Italy government Italy 16
Potsdam Institute for Climate Impact Research government Germany 16
University of Castilla-La Mancha academic Spain 16
University of Las Palmas de Gran Canaria academic Spain 16
AgroParisTech academic France 15
Technical University of Munich academic Germany 15
Technische Universität Dresden academic Germany 15
University of Coimbra academic Portugal 15
University of Thessaly academic Greece 15
Food and Agriculture Organization of the United Nationsgovernment Italy 14
Jülich Research Centre government Germany 14
Leibniz Centre for Agricultural Landscape Research government Germany 14
Aristotle University of Thessaloniki academic Greece 13
Euro-Mediterranean Center on Climate Change other Italy 13
Technical University of Berlin academic Germany 13
University of Naples Federico II academic Italy 13
Centre de coopération internationale en recherche agronomique pour le développementgovernment France 12
ICREA government Spain 12
Universidad de Cantabria academic Spain 12
University of Beira Interior academic Portugal 12
University of Porto academic Portugal 12
Ca' Foscari University of Venice academic Italy 11
Eastern Mediterranean University academic Cyprus 11
Generalitat de Catalunya government Spain 11
Polytechnic University of Valencia academic Spain 11
RWTH Aachen University academic Germany 11
University of Leon academic Spain 11
Agenzia nazionale per le nuove tecnologie, l'energia e lo sviluppo economico sostenibilegovernment Italy 10
Montpellier Business School academic France 10
NOVA University Lisbon academic Portugal 10
Osnabrück University academic Germany 10
Technical University of Madrid academic Spain 10
Université Paris Cité academic France 10
Université Paris-Saclay academic France 10
University of Bologna academic Italy 10
University of Florence academic Italy 10
University of Girona academic Spain 10
University of Naples Parthenope academic Italy 10
Centre for Ecological Research and Forestry Applicationsacademic Spain 9
CSIC academic Spain 9
Institut d'Estudis Catalans academic Spain 9
Polytechnic University of Catalonia academic Spain 9
Ruhr University Bochum academic Germany 9
Universidad de Salamanca academic Spain 9
University of Alicante academic Spain 9
University of Pavia academic Italy 9
German Aerospace Center government Germany 8
Roma Tre University academic Italy 8
University of Córdoba academic Spain 8
University of Freiburg academic Germany 8
University of Granada academic Spain 8
University of Perugia academic Italy 8
University of Santiago de Compostela academic Spain 8
University of Zaragoza academic Spain 8
Catholic University of the Sacred Heart academic Italy 7
Fondazione Eni Enrico Mattei other Italy 7
Justus Liebig University Giessen academic Germany 7



Köln University of Applied Sciences academic Germany 7
Marche Polytechnic University academic Italy 7
Paris-Est Sup academic France 7
Technical University of Braunschweig academic Germany 7
Université Fédérale Toulouse Midi-Pyrénées academic France 7
Université Grenoble Alpes academic France 7
Université PSL academic France 7
University of Hamburg academic Germany 7
University of Ljubljana academic Slovenia 7
University of Padua academic Italy 7
University of Pisa academic Italy 7
University of Rome La Sapienza academic Italy 7
University of Stuttgart academic Germany 7
Istanbul Gelisim University academic Turkey 37
American University of Beirut academic Lebanon 23
Cag University academic Turkey 21
University of Sousse academic Tunisia 19
Erciyes University academic Turkey 17
Middle East Technical University academic Turkey 15
Nevsehir Haci Bektas Veli Universitesi academic Turkey 14
University of Carthage academic Tunisia 13
University of Manouba academic Tunisia 12
Abdullah Gul University academic Turkey 10
Ben-Gurion University of the Negev academic Israel 10
Kırşehir Ahi Evran University academic Turkey 10
National Water Research Center academic Egypt 10
Université de Tunis El Manar academic Tunisia 10
University of Sfax academic Tunisia 10
University of Tunis academic Tunisia 8
Cairo University academic Egypt 7
European University of Lefke academic Turkey 7
Istanbul Technical University academic Turkey 6
Kafrelsheikh University academic Egypt 6
Ministry of Water Resources & Irrigation government Egypt 6
Nisantasi Universitesi academic Turkey 6
Scientific and Technological Research Council of Turkeygovernment Turkey 6
Hacettepe University academic Turkey 5
Hebrew University of Jerusalem academic Israel 5
Istanbul Medeniyet University academic Turkey 5
Mohammed V University in Rabat academic Morocco 5
Renewable Energy Development Center academic Algeria 5
Sakarya University academic Turkey 5
Zonguldak Bülent Ecevit University academic Turkey 5
Abou Bakr Belkaïd University of Tlemcen academic Algeria 4
Akdeniz University academic Turkey 4
Baskent University academic Turkey 4
Firat University academic Turkey 4
Gaziantep University academic Turkey 4
Heliopolis University academic Egypt 4
Jordan University of Science and Technology academic Jordan 4
Kutahya Dumlupinar University academic Turkey 4
Mustafa Kemal University academic Turkey 4
Near East University academic Turkey 4
Suez Canal University academic Egypt 4
University of Haifa academic Israel 4
University of Jordan academic Jordan 4
Zagazig University academic Egypt 4
Alexandria University academic Egypt 3
American University in Cairo academic Egypt 3
Anadolu University academic Turkey 3
Ataturk University academic Turkey 3
Harran University academic Turkey 3
Karadeniz Technical University academic Turkey 3
Mansoura University academic Egypt 3
Omer Halisdemir Universitesi academic Turkey 3
Suleyman Demirel University academic Turkey 3
Technion-Israel Institute of Technology academic Israel 3
University of Gabes academic Tunisia 3
University of Hassan II Casablanca academic Morocco 3
University of Monastir academic Tunisia 3
University of Science and Technology of Oran - Mohamed-Boudiafacademic Algeria 3
Yildiz Technical University academic Turkey 3
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1.4 Startups and SMEs 

Example 
 
Startup name: CarboREM 
 
 
Year of establishment: 01/01/2017 
 
 
Description: 
The technology developed by their research team at the University of Trento is an innovative process of 
enhancing wet organic waste (eg sewage sludge, digestates and organic fraction of solid urban waste) 
called hydrothermal conversion (acronym HTC, hydrothermal carbonization ). During the HTC the waste 
is mainly transformed into a liquid that can be used for biogas / biomethane production. Another product 
of the process is a highly dehydrated solid material, hydrochar, which can be used as a biofuel for energy 
production or as a soil improver. 
 
Industry group: Biotechnology, Energy, Manufacturing, Science and Engineering, Sustainability 
Headquarters: Rovereto, Trentino-Alto Adige, Italy 
 
 
Founder name: Luca Fiori, Michela Lucian 
 
Website: http://www.carborem.com/it/ 
 
LinkedIn: https://www.linkedin.com/company/carborem/ 
Email: info@carborem.com 
Phone number: 393298715923 
 

• The Above is a real example and the full list is available below 
 



Company Name Full Description Founded Date Industry Groups Headquarters Location Website Twitter Facebook LinkedIn Contact Email Phone Number

CarboREM

The technology developed by their research team at the University of Trento is an innovative process of enhancing wet organic waste (eg sewage sludge, 
digestates and organic fraction of solid urban waste) called hydrothermal conversion (acronym HTC, hydrothermal carbonization ). During the HTC the 
waste is mainly transformed into a liquid that can be used for biogas / biomethane production. Another product of the process is a highly dehydrated 
solid material, hydrochar, which can be used as a biofuel for energy production or as a soil improver. 01/01/2017

Biotechnology, Energy, 
Manufacturing, Science 
and Engineering, 
Sustainability Rovereto, Trentino-Alto Adige, Italyhttp://www.carborem.com/it/ https://www.linkedin.com/company/carborem/info@carborem.com 3.93299E+11

Delta Oil

Delta Oil is an Egyptian waste oil management start-up in the clean and Agri-Tech sector that offers services in collecting the used 
cooking oil from households. Founded in 2018, the headquarters in Cairo, Egypt. Delta Oil operates in more than Five cities and hundreds 
of villages. Delta Oil  Build's an ecosystem for a thriving biodiesel industry by providing a sustainable and cheap feedstock of used cooking 
oil to be converted into clean biodiesel. It collects used cooking oil from individuals‚Äô homes providing a pickup service to make it easier 
so that individuals can dispose of their used cooking oil safely. 01/01/2018

Agriculture and Farming, 
Energy, Natural 
Resources, Sustainability Cairo, Al Qahirah, Egypt http://www.deltaoileg.comhttps://www.facebook.com/Deltaoileghttps://www.linkedin.com/company/deltaoileg/info@deltaoileg.com(+2) 01227432207

Trovant Technology

Trovant Technology specializes in the development of bio-based technologies for organic waste treatment and valorization, transforming this waste 
into bioenergy. They develop proprietary technology and tailor-made solutions, always keeping the market in mind. At the moment they are focusing 
on biogas upgrading and biomethane with UBI - Biological Integral Biogas Upgrading. 01/07/2018

Biotechnology, Energy, 
Science and Engineering, 
Sustainability Valladolid, Castilla y Leon, Spainhttp://trovanttech.com/https://twitter.com/trovanttechhttps://www.facebook.com/TrovantTech/https://www.linkedin.com/company/trovant-technology/Info@trovanttech.com

BIOMAX BIOMAX is specialized in the development and production of biomaterials from biofertilzers to biofuels from different agricultural waste. 01/01/2017

Agriculture and Farming, 
Biotechnology, Food and 
Beverage, Science and 
Engineering Cairo, Al Qahirah, Egypt

Bermoda

Baramoda is one od the first agri-tech start-up in the MENA region, focused on sustainable agricultural innovations, develops products 
that help farmers to maximize the efficiency of agri-waste management, minimize the cost of production agricultural, reduce excessive 
use of chemical fertilizers, and increase crop production, at minimal usage of water resources, Through organic fertilizer based on the 
land, crops needs and The goal of agriculture. 01/01/2015

Agriculture and Farming, 
Biotechnology, Science 
and Engineering Ad Duqqi, Al Jizah, Egypt http://baramoda.org/ https://www.facebook.com/baramodaeg/https://www.linkedin.com/company/baramodaeg/info@baramodaeg.com 2.011E+11

Nilebot
Nilebot provides a water quality monitoring system for aquaculture. They also provide a water quality laboratory, water quality sampling, 
a water quality meter, and monitoring of fish farms. 01/01/2015

Water, Information 
Technology, Natural 
Resources Cairo, Al Qahirah, Egypt https://www.nilebot.com/https://twitter.com/nilebot15https://www.facebook.com/Nilebot/https://www.linkedin.com/company/nilebotinfo@nilebot.com 20 1011528832

G2G Algae Solutions

G2G Algae Solutions is a biotech company that focuses on the cultivation of microalgae to improve soil and its fertility. It applies the technology of 
microalgae cultivation to collaborate in the recovery of natural resources, soils, water, and air. The company's microalgae culture system 
(photobioreactor) solves in a simple and efficient way the difficulties involved in taking the culture anywhere. It combines a large volume of cultivation 
with reduced space and with a more than satisfactory productivity. Founded in 2019 and is based in Seville, Andalusia, Spain. 01/01/2019

Agriculture and Farming, 
Biotechnology, Natural 
Resources, Science and 
Engineering, Sustainability Seville, Andalucia, Spain https://www.g2g-algae.com/https://twitter.com/g2galgae?lang=enhttps://www.facebook.com/G2Galgaehttps://www.linkedin.com/company/g2galgaesolutionsinfo@g2galgae.com+34 65-394-7175

Visual and AI Solutions (VAIS)

Visual and Artificial Intelligence Solutions (VAIS) is a deep-tech company that develops innovative and proprietary AI/deep learning 
algorithms and solutions for use in the domains of agricultural technology (AgriTech) and multispectral Earth Observation (EO) data 
analytics. 01/01/2020

Agriculture and Farming, 
Artificial Intelligence, 
Data and Analytics, 
Science and Engineering, 
Software G√Æza, Al Jizah, Egypt https://vais.ai/ https://www.linkedin.com/company/visual-and-ai-solutionsinfo@vais.ai

EGROBOTS

Egrobots developed an affordable service "Precision-Agriculture as a Service" for  tree farm owners to scan and diagnose farms using 
Robotics and Artificial Intelligence. Our services enable data-driven agriculture and deliver immediate insights and recommendations for 
all farm owners without needing infrastructure or expensive IoT devices. As a result, we reduce water consumption and pesticide usage 
and increase crops' quality and quantity. 01/07/2021

Agriculture and Farming, 
Artificial Intelligence, 
Data and Analytics, 
Hardware, Science and 
Engineering, Software Alexandria, Al Iskandariyah, Egypthttps://egrobots.com/ https://www.linkedin.com/company/egrobotsakhlad.alabhar@egrobots.com2.01554E+11

Cupmena

Cupmena is taking in the Agri-tech and waste management space. It builds a waste collection system to collect the spent coffee 
ground‚Äù SCG‚Äù to maximize value by reusing it to develop and empower solutions for the Agri-sector. We developed a highly efficient 
Agri-solution to cultivate mushrooms using the spent coffee ground as the primary soil. In the meantime, we are working on the Research 
and development vertical and horizontal, which means we are developing new mushroom strains to offer to the market as well as 
developing new Agri-solutions out of the spent coffee ground Agri-sector in Egypt and the MENA region. 01/06/2018

Agriculture and Farming, 
Food and Beverage, 
Sustainability Cairo, Al Qahirah, Egypt http://cupmena.com/ https://www.facebook.com/cupmenahttps://www.linkedin.com/company/cupmena/info@cupmena.com1382 8344

Darwin Bioprospecting Excellence

Darwin Bioprospecting Excellence is a company that selects microbial strains for the biotechnology industry. The company focuses on the isolation, 
characterization, and production of microorganisms that can be used in a range of applications, including in the food and agricultural industries. It 
aims at designing each project with personalized sampling, culturing, sequencing, and production strategies to meet the needs of the clients. Darwin 
Bioprospecting Excellence was founded in 2016 and is headquartered in Paterna, Valencia, Spain. 01/01/2016

Agriculture and Farming, 
Biotechnology, Food and 
Beverage, Health Care, 
Science and Engineering Paterna, Comunidad Valenciana, Spainhttp://darwinbioprospecting.com/language/en/https://twitter.com/DarwinBioprosphttps://www.facebook.com/DarwinBioprospecting/https://www.linkedin.com/company/darwin-bioprospecting-excellence-sl/info@darwinbioprospecting.com+34 683 67 20 15

Fruitful Solutions
Fruitful solutions brings resilience to fresh food processing through its cutting edge quality assessment powered by AI tools to build 
transparency in the food value chain, minimize global food losses and maintain food security. 15/09/2019

Agriculture and Farming, 
Food and Beverage, 
Manufacturing, Science 
and Engineering Cairo, Al Qahirah, Egypt https://fruitful.solutions/armhttps://www.facebook.com/fruitfulsolutionseg/https://www.linkedin.com/company/fruitfulsolutions/info@fruitful.solutions -1062261436

Tagaddod

Tagaddod is a renewable Energy and Waste Management Egyptian company, started in February 2013 and operating in Cairo ‚ÄìEgypt. 
Currently focusing on clean fuels, Tagaddod is working on Biodiesel production from Vegetable Oils. Biodiesel is a fuel alternative that is 
produced from waste vegetable oils and used in conventional diesel engines, which can directly substitute for or extend supplies of 
traditional petroleum diesel. 01/02/2013 Energy, Sustainability Cairo, Al Qahirah, Egypt http://www.tagaddod.com/https://twitter.com/tagaddodhttps://www.facebook.com/Tagaddod/https://www.linkedin.com/company/tagaddodinfo@tagaddod.com 2.011E+11

Ittinsect - Feed for the Ocean

Ittinsect is the biotech startup that developed the sustainable alternative to aquaculture feed. Ittinsect produces high performance feeds through the 
microbiological treatment of novel raw ingredients including insects, microalgae and agricultural by-products, in line with the circular economy 
principles. With Ittinsect, there is no longer need to catch fish from the marine environment as nutrition for farmed fish. The company‚Äôs mission is 
making aquaculture ocean-impact neutral. 15/12/2021

Agriculture and Farming, 
Biotechnology, Food and 
Beverage, Science and 
Engineering Rome, Lazio, Italy https://www.ittinsect.com/ https://www.linkedin.com/company/zero-ocean-impact-aquafeedinfo@ittinsect.com

ReNile

ReNile is an Egyptian company working in the field of the Internet of Things (IoT) in environmental solutions. ReNile provides a full 
solution from monitoring, alerting in emergencies, controlling, and providing analytics of the best practices‚Äô models through an online 
platform. 01/01/2018

Administrative Services, 
Agriculture and Farming, 
Internet Services, 
Natural Resources, Other 6 October City, Al Jizah, Egypthttps://www.renile.net/ https://www.facebook.com/ReNileGreen/https://www.linkedin.com/company/renile/hazem@renile.net 2.01094E+11

BlueLab
BlueLab specialized analysis device for the detection of legionella in drinking water. They developed a unique, patent-pending technology. This enables 
automated on-site testing of drinking water systems for legionella infestation. 28/02/2018

Biotechnology, Data and 
Analytics, Natural 
Resources, Science and 
Engineering T√ºbingen, Baden-Wurttemberg, Germanyhttps://www.bluelab-h2o.de/ https://www.linkedin.com/company/bluelab-wasseranalysesysteme-gmbh/?viewAsMember=trueinfo@bluelab-h2o.de+49 7071 7638377

Syn

solar energy electricity sales, setting up project signing between partners and off-takers, 360 insurance, Fast revolutionary project signing 
process (a simple mobile click yes gets you legally signed in on the project), online market place for products and services for individuals 
and partners, online socializing and networking, online negotiations, powerplant sales, online consortium setup 05/09/2022

Community and 
Lifestyle, Energy, 
Financial Services, 
Natural Resources, 
Professional Services, 
Sustainability Cairo, Al Qahirah, Egypt https://www.syninternational.com/ https://www.linkedin.com/company/syntogether/?viewAsMember=trueinfo@syninternational.com

Mahaseel Masr
Mahaseel Masr is a fresh produce digital platform that connects Growers and Global Buyers directly, eliminating the need for a 
middleman. 01/01/2019 Agriculture and Farming Cairo, Al Qahirah, Egypt https://www.mahaseel.nethttps://twitter.com/mahaseel_masrhttps://www.facebook.com/mahaseelmasrB2Bhttps://www.linkedin.com/company/mahaseel-masr

Farminal

Farminal is a dairy farm management technology solutions company with focus on delivering niche complementary systems for large and 
medium dairy farms, as well as affording sustainable solutions for small farms. The company relies on its core competitiveness with 
image analysis to be the first in the market that delivers cow care through automatic vision. 01/01/2014

Agriculture and Farming, 
Data and Analytics, 
Professional Services G√Æza, Al Jizah, Egypt http://www.farminal.com/https://www.twitter.com/farminaltechhttps://www.facebook.com/Farminal.Technologieshttp://www.linkedin.com/company/farminal

Sunergy

Sunergy is a new venture renewable energy solution provider based in Egypt.They offer a comprehensive range of vertically-integrated 
end-to-end renewable energy solutions customized to satisfyabout us 1 different clients‚Äô energy needs. As they work with their clients 
from consultation and analysis of their requirements all the way to installation and maintenance, we provide regular follow up service as 
per clients‚Äô needs to ensure they will always have their energy needs met. Customer service is paramount to Sunergy. So, they go 
beyond contracting and supply of solutions to have all our services delivered with a personal touch so clients get the best of both worlds. 
They believe alternative and renewable energy sources will play a significant role in meeting future energy demand. So, we‚Äôve made it 
their mission to empower individuals and corporate bodies to actively become energy independent through the use of renewable energy 01/01/2013 Energy, Sustainability Cairo, Al Qahirah, Egypt http://sunergytech.net/ https://www.facebook.com/Sunergytech/info@sunergytech.net 2.01007E+11

Chef's House

Chef's House is a full-service kitchen operation management system that offers business analytics, branding, and food packaging services 
that are specially designed and crafted for the highest possible food quality and safety. In order to maximize the advantages of the 
operational brands, the equipment is built and crafted.

Food and Beverage, 
Transportation Cairo, Al Qahirah, Egypt https://www.chefshouse.co/https://www.facebook.com/chefshousemena/https://www.linkedin.com/company/chef-s-house/info@chefshouse.co

Infinity Power Holding Infinity Power Holding target power generation projects through renewable energy sources, namely solar and wind technologies. 01/01/2014

Energy, Manufacturing, 
Natural Resources, 
Sustainability Cairo, Al Qahirah, Egypt http://www.weareiph.com/ https://www.linkedin.com/company/infinity-power/?trk=similar-pages&originalSubdomain=eginfo@weareiph.com+3 12 0522 2555

Farmtopia

Witness the full power of precision farming automation based on farming AI to prefect your farming process , increase yield & reduce 
farming costs by levering the power of satellite AI analysis & Farmtopia in field AIoT's that enables realtime control of the 
irrigation/fertigation processes based on crop needs 03/08/2020

Agriculture and Farming, 
Artificial Intelligence, 
Data and Analytics, 
Internet Services, 
Science and Engineering, 
Software G√Æza, Al Jizah, Egypt https://www.farmtopia.farm/https://www.facebook.com/Farmtopi/https://www.linkedin.com/company/farmtopia/info@Farmtopia.farm -6235

Solarizegypt SolarizEgypt is a certified solar EPC that designs, installs and commissions PV solar power plants 01/01/2013
Energy, Natural 
Resources, Sustainability Cairo, Al Qahirah, Egypt http://www.solarizegypt.com/https://www.facebook.com/solarizegypthttps://www.linkedin.com/company/5283147ranalaa@gmail.com+20 114 073 8330

Tomatiki

Tomatiki provides one stop IoT solution for your farm, organization, trade and industry. Depending on the size and field of your 
organization, they have different products and services to meet your requirements. They provide the optimum and customized IoT 
solutions made for your organization. Tomatiki began its business operation as a hardware and software IoT solutions manufacturing 
company in January 2013. Tomatiki is focusing exclusively in high quality and cost-effective software and hardware development and 
implementation of services. They are advancing on a tremendous pace and with involvement of skilled and experienced people working in 
the organization. Tomatiki is currently doing business in Government, Farms, and Compounds 01/01/2016

Agriculture and Farming, 
Information Technology, 
Sales and Marketing, 
Software Cairo, Al Qahirah, Egypt http://tomatiki.com/https://twitter.com/tomatiki3https://www.facebook.com/tomatiki/https://www.linkedin.com/company/tomatikiinfo@tomatiki.com(201) 002-738747

Amgad

Amgad is an innovative provider for energy management solutions and iot systems, we provide smart metering systems for clients in 
commercial and industrial sectors to help them save 25% of their electrical bill and control their energy consumption Innovation is our 
goal We always seek to creativity in our systems to satisfy our customers and create progress for them. We are proud that all our projects 
and systems are based on our own knowledge and numerous patents through our effective R&D team. 01/01/2014

Energy, Information 
Technology, Internet 
Services, Real Estate, 
Software, Sustainability Cairo, Al Qahirah, Egypt http://amgadiot.com/ https://www.facebook.com/amgadcompany2014/https://www.linkedin.com/company/18003069/hussein@amgadiot.com2.01013E+11

Agrisolar Solutions Agrisolar is a solar solution provider company that engages in the development, production, and sale of solar products. 01/01/2015
Energy, Natural 
Resources, Sustainability G√Æza, Al Jizah, Egypt http://www.agrisolar-eg.com/https://www.facebook.com/Agrisolaregypthttps://www.linkedin.com/company/agrisolar-egypt/info@agrisolar-eg.com202 38482256

Al Nasr Solar
Al Nasr Solar LLC is an Egyptian company specialized in providing services and solutions for solar and alternative energy, including 
installation, operation and maintenance of irrigation pumps and solar power stations 23/02/2016

Energy, Natural 
Resources, Sustainability Cairo, Al Qahirah, Egypt https://nasrsolar.comhttps://www.twitter.com/alnasrsolarhttps://www.facebook.com/nasrsolarhttps://www.linkedin.com/company/al-nasr-solaradmin@nasrsolar.com 21001681752

EMFI Group Emfi Group engages in power-plants construction, operation, maintenance, substations, and testing industries. 01/01/1991
Energy, Information 
Technology, Real Estate G√Æza, Al Jizah, Egypt https://www.emfigroup.com https://www.linkedin.com/company/futech-egyptemfigroup@emfigroup.com2 023 748 5952

Mecha Solar

Mecha Solar Egypt is a renewable energy project developer Company that specializes in solar energy deployment. Mecha identify, 
develop, and finances viable renewable energy projects. Mecha Solar Egypt only uses proven technologies from trusted suppliers and 
manufacturers and only hires internationally recognized and respected contractors. 07/08/2016

Energy, Natural 
Resources, Sustainability G√Æza, Al Jizah, Egypt https://mechasolar.net/https://twitter.com/MechaSolarhttps://www.facebook.com/mechasolareg/https://www.linkedin.com/company/mecha-solar-egypt/info@mechasolar.net+20 1156417544

Cropsa Cropsa is the integrated trading platform for agricultural production. 01/01/2021

Agriculture and Farming, 
Financial Services, 
Lending and 
Investments, 
Sustainability Cairo, Al Qahirah, Egypt https://cropsaegypt.com

Agri DB Agri DB is an online agricultural market database that provides information about agricultural companies. 01/09/2013

Agriculture and Farming, 
Data and Analytics, 
Information Technology, 
Software G√Æza, Al Jizah, Egypt http://www.agri-db.org/https://twitter.com/Agri_DBhttps://www.facebook.com/AgriDB/https://www.linkedin.com/showcase/agri-soft2/diaa@agri-db.org 2.01091E+11

Samoral
Samoral is a chemical solutions company that provides paper chemicals, dyes, industrial detergents, water treatment, and coating 
products. 01/01/1975

Manufacturing, Science 
and Engineering, 
Sustainability Alexandria, Al Iskandariyah, Egypthttp://www.samoral.comhttps://twitter.com/samoral_?lang=enhttps://www.linkedin.com/company/samoral-8761

Nexus Analytica Energy Analytics firm 19/09/2019 Energy Cairo, Al Qahirah, Egypt http://nexusanalytica.com wessam@nexusanalytica.com
Foodex Foodex is a food processing firm that exports vegetables, fruits, french fries and sauce. 01/01/2013 Food and Beverage Tanta, Al Gharbiyah, Egypt http://www.foodex-eg.comhttps://www.facebook.com/foodexeg/https://www.linkedin.com/company/foodex-for-import-and-export/about/info@foodexeg.com 2.01201E+11
Galina Galina specializes in producing and processing a wide range of fruits and vegetables. 01/01/2003 Food and Beverage Alexandria, Al Iskandariyah, Egypthttp://www.galina-eg.comhttps://www.facebook.com/galina.agrofreezhttps://www.linkedin.com/company/british-egyptian-company-for-general-development/export@galina-eg.com+20 35433942

Triple RE Triple RE is a company that recycles electronic, electrical and mechanical wastes. 01/01/2018

Consumer Electronics, 
Energy, Hardware, 
Sustainability 6 October City, Al Jizah, Egypthttp://triplere.net/ https://www.facebook.com/TripleREE/https://www.linkedin.com/company/triplere-ltd/info@Triplere.net 25753741

WAI Technologies
WAI Technologies offers intelligent water management solutions. They provide end-to-end smart water services. They offer operation 
monitoring, incident alerts, data analysis, data loggers data collection, and gis and hydraulic model integration. 01/01/2020

Internet Services, 
Natural Resources, 
Sustainability Cairo, Al Qahirah, Egypt https://www.wai-techs.com/https://www.facebook.com/people/Wai-technologies/100063868943022/https://www.linkedin.com/company/wai-technologies/info@wai-techs.com+20 1068646825

Kilala A social group ordering platform for families¬†where we take care of the end-to-end operations¬†with minimal waste and better prices. 01/11/2022 Agriculture and Farming Cairo, Al Qahirah, Egypt Budiry@Kilala.app

FawahCo Farms FawahCo Farms produces fruits and vegetables for the food industry. 01/01/2017

Administrative Services, 
Agriculture and Farming, 
Food and Beverage Cairo, Al Qahirah, Egypt http://www.fawahco.com https://www.facebook.com/FawahCoLTDhttps://www.linkedin.com/company/fawahco-farmsinfo@fawahco.com+44 7 9999 33 838

Hydrofarms agri solutionsHydrofarms is a hydroponics Industry that helps in increasing production. 01/01/2012

Agriculture and Farming, 
Food and Beverage, 
Professional Services Cairo, Al Qahirah, Egypt http://www.hydrofarms.cohttps://m.facebook.com/Hydrofarms-Agri-Solutions-109162920907625/https://www.linkedin.com/company/hydrofarms-for-agri-solutions/work.with.hydrofarms@gmail.com



REBAT Systems Ltd.
Engineering Services Company, covering the following disciplines: - MEP constructions services - PV Solar Systems - BMS & Home 
Automation - Lighting Installations & Retrofit 01/06/2013

Energy, Manufacturing, 
Natural Resources, Real 
Estate, Science and 
Engineering, 
Sustainability Alexandria, Al Iskandariyah, Egypthttp://www.rebatsystems.comhttps://www.facebook.com/Rebat-Systems-127651380769164/https://www.linkedin.com/company/9227417a.moustafa@rebatsystems.com2.01003E+11

Zon Solutions Zon was established to meet the increasing need for a solution to the energy problems in Egypt using alternative and renewable energy 01/01/2013
Energy, Natural 
Resources, Sustainability Cairo, Al Qahirah, Egypt http://www.zon-solutions.comhttps://www.twitter.com/zonsolutionshttps://www.facebook.com/zonsolutionshttps://www.linkedin.com/company/zon-solutionsinfo@zon-solutions.com+20 101 003 1605

Alternative Energy Africa

Alternative Energy Africa, launched in January 2008, is a Petroleum Africa publication which seeks to fill the energy information gap in 
Africa. Drawing on its parent company's extensive knowledge of the energy industry of Africa, as well as its resources, Alternative Energy 
Africa will provide a forum for stakeholders to engage each other in discussions about this industry, and will seek to become the 
magazine of choice for African governments, ministries, NOCs, indigenous companies, and international businesses, as it is for Petroleum 
Africa. Alternative Energy Africa will update readers on private sector projects, government initiatives, business and investment news, 
and strategies for a thriving alternative/renewable energy market on the African continent. Their dedicated and knowledgeable editorial 
team is confident that their publication will become ‚Äúthe premiere source‚Äù of alternative and renewable energy news covering the 
African continent. 01/01/2008

Content and Publishing, 
Energy, Media and 
Entertainment, 
Sustainability Cairo, Al Qahirah, Egypt http://ae-africa.com/ info@AE-Africa.com 20225177454

Born Global Trade

Born Global Trade provides refined salt, salt tablets, construction material, phosphate rocks, urea, and aluminium sulphate products to 
export. They provide export, import, trading, petrochemical trading, salt trading, chemical trading, fertilizer, phosphates, fertilizers, and 
nitrites services. 01/01/2017

Agriculture and Farming, 
Real Estate, 
Transportation Alexandria, Al Iskandariyah, Egypthttps://bornglobaltrade.comhttps://www.facebook.com/bornglobaltradehttps://www.linkedin.com/company/bornglobaltrademarketing@bornglobaltrade.com+20 3 5708688

BaladiMeat Bakadimeat is an online meat and poultry ordering startup in Egypt 15/01/2021

Commerce and 
Shopping, Food and 
Beverage, Transportation G√Æza, Al Jizah, Egypt https://www.baladimeat.comhttps://facebook.com/baladimeathttps://www.linkedin.com/company/baladimeatinfo@baladimeat.com 1000200654

Shamsina Shamsina is a manufacturing company that designs and manufactures affordable and reliable solar water heaters for the community. 01/01/2016

Energy, Manufacturing, 
Natural Resources, 
Sustainability Cairo, Al Qahirah, Egypt https://shamsinasolar.com/https://twitter.com/shamsinasolarhttps://www.facebook.com/shamsina.solar/https://www.linkedin.com/company/shamsina/team@shamsinasolar.com

Global Tronics

Global Tronics provides the market with the finest collection of power meters, utilizing the latest technologies in the industry and the 
best worldwide components and techniques. Their services include electricity meters and energy management solutions, smart meters, 
and smart grids. 01/01/1998

Energy, Manufacturing, 
Other, Professional 
Services G√Æza, Al Jizah, Egypt http://www.gtronics.com https://www.linkedin.com/company/gtronics/info@gtronics.com+202 38642082

Amjaad Amjaad is an innovative provider for energy management and iot solutions. 01/01/2014
Energy, Information 
Technology Cairo, Al Qahirah, Egypt http://amjaadiot.com https://www.facebook.com/amjaadtechnology/info@amjaadiot.com 2.01026E+11

Les Dames Les Dames is a bakery that sells customized pastries, eastern desserts, chocolates, oriental sweets, and ice cream products. 01/01/1979

Commerce and 
Shopping, Food and 
Beverage Cairo, Al Qahirah, Egypt https://lesdamesegypt.com/https://www.facebook.com/LesDamesOfficial/?ref=page_internalhttps://www.linkedin.com/company/les-dames/info@lesdames.org+20 122-811-1108

El Rashidy El Asly
El Asly provides quality meal solutions to consumers in the Middle East and Africa through a rich portfolio like Halawa and Tahina that is 
made from 100% ground sesame seeds to guarantee quality and excellence to our consumers. 1888-01-01 Food and Beverage Cairo, Al Qahirah, Egypt http://elrashidy.com/https://twitter.com/elrashidyelaslyhttps://www.facebook.com/ElRashidi.ElAsly/https://in.linkedin.com/company/el-rashidy-el-aslyinfo@elrashidy.com(+202) 23903474

EGYTRAFO EGYTRAFO offers oil transformers, automatic voltage regulator, nickel cadmium batteries, and dry transformers with after sales services. 01/01/1979 Energy, Manufacturing Cairo, Al Qahirah, Egypt https://egytrafo.com/https://twitter.com/egytrafogroup?lang=enhttps://www.facebook.com/EGYTRAFO/https://www.linkedin.com/company/egytrafo/info@egytrafo.com 10112087461

AlexFert AlexFert specializes in producing chemical fertilizers, mainly granular urea. 01/01/2003
Agriculture and Farming, 
Manufacturing Alexandria, Al Iskandariyah, Egypthttp://www.alexfert.comhttps://twitter.com/Alex_Fert?s=20https://www.facebook.com/AlexFert/https://www.linkedin.com/company/alexfert/info@alexfert.com+20 3 5603239

Gaia

Gaia is a solar energy services provider that offers innovative and customized solar energy systems. They are the first company in Egypt to 
offer efficient and reliable solar energy-based desalination solutions with competitive features and pricing.  Gaia‚Äôs main product is a 
compact stand-alone system that provides sufficient drinking water for around 80 persons per day, or all-purpose use water for 7 persons 
per day. The product is suitable for ships, beach houses and offshore oil rigs. Their business model relies on offering a local and accessible 
service in Egypt, with plans to expand in the Middle East, as well as diversify into other related technology areas. 01/01/2013

Energy, Natural 
Resources, Sustainability Cairo, Al Qahirah, Egypt http://www.gaia.com.eg https://www.facebook.com/Gaia-for-solar-energy-systems-748405275185611/https://www.linkedin.com/company-beta/4874352/info@gaia.com.eg

Baramoda
Baramoda is an Agri-tech company that minimizes production cost of agriculture, increases production and reduces use of chemical 
fertilizers 01/01/2015

Agriculture and Farming, 
Sustainability G√Æza, Al Jizah, Egypt https://baramoda.org/ https://www.facebook.com/baramodaeg/https://www.linkedin.com/company/baramodaeg/info@baramodaeg.com-1008888618

SOBEK

SOBEK Industries builds the parallel infrastructure required by clients to supply their water needs, helping to create an environmentally 
sustainable system in the process with the best user experience with basic accessible simple tools a water plant consists of. The company 
was founded in 2018 and is based in Cairo, Egypt. 01/01/2018

Manufacturing, Natural 
Resources, Other Cairo, Al Qahirah, Egypt https://www.sobek.tech/ https://www.linkedin.com/company/sobekind/INFO@SOBEK.TECH 2.011E+11

Apotec Bay Apotec Bay is a biotechnology company that offers botanical products and provides contract farming, laboratory analysis, and consultancy.

Agriculture and Farming, 
Biotechnology, 
Professional Services, 
Science and Engineering 6 October City, Al Jizah, Egypthttps://www.apotecbay.comhttps://www.facebook.com/ApotecBayHubhttps://www.linkedin.com/company/apotec-bay-botanical-extractscontactus@apotecbay.com2.01007E+11

Multi Vita Multi Vita engages in poultry production and supplies products to keep animals healthy. 01/01/1998

Agriculture and Farming, 
Food and Beverage, 
Health Care, 
Manufacturing 6 October City, Al Jizah, Egypthttps://multivita-eg.com info@multivita-eg.com 2.01001E+11

Energy Egypt
Beach Petroleum (Egypt) Pty Ltd. explores and produces oil and gas in Egypt. It operates the North Shadwan Concession, Abu Sennan 
Concession, and El Qa'a Plain extraction sites. 01/01/2008

Content and Publishing, 
Energy, Media and 
Entertainment, Natural 
Resources Heliopolis, Al Qahirah, Egypthttps://energyegypt.net/https://twitter.com/Energy_Egypthttps://www.facebook.com/energyegypt.net/info@energyegypt.net2-02-2414-1686

The Capital Egypt
The Capital Egypt expertise in smart infrastructure services that include monitoring of utilities, CCTV control sensors & energy 
management. 01/01/2016

Energy, Other, Real 
Estate Cairo, Al Qahirah, Egypt http://acud.eg/ https://www.facebook.com/ACUDEGY/https://www.linkedin.com/company/administrative-capital-for-urban-development/info@acud.eg -37536

systronic group systronic group offers professional services such as shipping, import, export, customs clearance, solar energy, marketing, and contracting. 16/08/2010

Energy, Natural 
Resources, Other, Sales 
and Marketing, 
Sustainability Alexandria, Al Iskandariyah, Egypthttp://services.systronic-group.com/https://www.twitter.com/systronic_grouphttps://www.facebook.com/systronicgroups/https://www.linkedin.com/company/systronic-group/people/info@systronic-group.com+002 01011442243

Sun City Energy
SunCity is disrupting irrigation practices by developing and building affordable solar energy solutions that help small farmers switch from 
diesel pumps. Energy, Sustainability G√Æza, Al Jizah, Egypt http://www.suncityeg.com/https://www.facebook.com/suncityeghttps://www.linkedin.com/in/sun-city-egypt-7b2522b8/info@suncityeg.com20 1005037347

AutoBrand AutoBrand is a contracting firm that offers water desalination, operation and maintenance management, and water treatment solutions. 01/01/2005

Energy, Health Care, 
Manufacturing, 
Sustainability Cairo, Al Qahirah, Egypt https://www.autobrandco.com/https://www.facebook.com/AutoBrandCohttps://www.linkedin.com/company/autobrand/info@autobrandco.com+20 101 144 4468

Organic Co. For Import & ExportOrganic is a import and export company which supplies agricultural products including frozen & fresh fruits and vegetables. 01/01/2018

Food and Beverage, 
Sales and Marketing, 
Sustainability El Fayoum City, Al Fayyum, Egypthttps://www.organicompany.net/https://twitter.com/OrganicExporthttps://www.facebook.com/organicpagehttps://www.linkedin.com/in/organic-company-328104183/?originalSubdomain=egvip@organicompany.net 2.0109E+11

PowerBridge Resources GroupPowerBridge is a midstream energy company, providing integrated small scale Natural Gas solutions. 01/01/2014 Energy, Sustainability Cairo, Al Qahirah, Egypt http://www.powerbridgegroup.com/ info@powerbridgegroup.com

Leaf Animals Leaf Animals is a website that connects animals in need of adoption with potential caregivers. 01/01/2020

Agriculture and Farming, 
Community and 
Lifestyle, Internet 
Services Cairo, Al Qahirah, Egypt https://www.leafanimals.comhttps://twitter.com/leafanimalshttps://www.facebook.com/leafanimalshttps://www.linkedin.com/company/leaf-animals/info@leafanimals.com

SCADA Innovations
SCADA Innovations is an engineering firm that provides automation, telecommunication, protection and control services for the energy 
sector. 01/01/1996

Apps, Energy, Hardware, 
Manufacturing, Natural 
Resources, Science and 
Engineering, Software, 
Sustainability Cairo, Al Qahirah, Egypt https://scadainnovations.com/https://www.facebook.com/SCADA.Innovationshttps://www.linkedin.com/company/scada-innovations/contact@scadainnovations.com+20 100 0855 700

Al Amal For Agricultural CropsAl Amal For Agricultural Crops specializes in trading and manufacturing crops. 01/01/1975
Agriculture and Farming, 
Manufacturing Damanhour, Al Buhayrah, Egypthttp://alamal.comhttps://twitter.com/alamal_cropshttps://www.facebook.com/alamal.cropshttps://www.linkedin.com/company/alamal-for-agricultural-cropsalamal@alamal.com20 45 3252525

Agrimatic Agrimatic is an aquaponic agriculture company that develops edible crops with the help of soil-less technologies. 01/01/2014 Agriculture and Farming Cairo, Al Qahirah, Egypt http://www.agrimaticfarms.com/https://twitter.com/agrimaticfarmshttps://www.facebook.com/agrimaticfarms/https://www.linkedin.com/company/agrimaticinfo@agrimaticfarms.com

UD Crops UD Crops is a food and beverages manufacturing industry that supplies dehydrated onions, garlic, and leeks. 01/01/2015

Agriculture and Farming, 
Food and Beverage, 
Manufacturing Cairo, Al Qahirah, Egypt https://udcrops.com/https://twitter.com/udcropshttps://www.linkedin.com/company/udcrops/+2 02 27767336

Complete Energy SolutionsComplete Energy Solutions provides renewable and solar energy EPC for commercial and industrial rooftop PV solutions. 01/01/2012
Energy, Natural 
Resources, Sustainability Cairo, Al Qahirah, Egypt http://complete-eng.comhttps://twitter.com/cesegypt?lang=enhttps://www.facebook.com/CES.Egypt/https://www.linkedin.com/company/complete-energy-solutions-ces-/info@complete-eng.com+ 202 23494977

Seenopex Seenopex specializes in drilling services and a piping system solutions for oil and gas industries.

Energy, Manufacturing, 
Natural Resources, 
Science and Engineering Cairo, Al Qahirah, Egypt http://www.seenopex.com/https://twitter.com/seenopexhttps://www.facebook.com/seenopex/https://www.linkedin.com/company/seenopex/contact@seenopex.com+20 222 688 080

365 Ecology 365 Ecology specializes in energy-efficient cooling and heating solutions. 01/01/2015

Design, Energy, 
Hardware, 
Manufacturing, Other G√Æza, Al Jizah, Egypt http://www.365ecology.com/https://www.facebook.com/365ecology/https://www.linkedin.com/company/365-ecology/info@365ecology.com20 1000968999

Rozma
Rozma is a mobile and web based application that allows retails to order directly from small to medium scale local farmers. The 
application aggregate the orders from buyers and matches them with offers from seller. 04/07/2018

Agriculture and Farming, 
Apps, Commerce and 
Shopping, Internet 
Services, Mobile, 
Software Cairo, Al Qahirah, Egypt sherif.hosny@schaduf.com2.01227E+11

Atlas

Atlas engages in real estate, farm development, and agricultural processing. It is in the business of land reclamation and food processing 
while creating communities based on sustainable development. They have an economic reform program, including the liberalization of 
the exchange rate regime, fiscal consolidation measures, and reforms to the business environment. 01/10/1997

Agriculture and Farming, 
Food and Beverage, Real 
Estate G√Æza, Al Jizah, Egypt http://www.atlasegypt.comhttps://www.facebook.com/atlasforinvestment/?__m_async_page__=1https://www.linkedin.com/company/atlas-egypt/m.amin@atlasegypt.com -25039813

Jawda Engineering Consultants - JEC 01/01/2001
Energy, Professional 
Services Cairo, Al Qahirah, Egypt http://www.jawdaconsultant.com/https://twitter.com/JawdaConsultanthttps://www.facebook.com/jawdaconsultantshttps://www.linkedin.com/company/jawdaconsultants/info@jawdaconsultant.com-24129277.42

First for Industrial and Energy Services

First for Industrial and Energy Services is a consultancy offering transportation, power energy, oil, and gas services. They are involved with 
its partners in developing refineries, petrochemical complexes, pipelines, production facilities, and exploration and oilfield jobs for 
production companies. 01/01/1982

Energy, Manufacturing, 
Natural Resources, 
Science and Engineering, 
Transportation Heliopolis, Al Qahirah, Egypthttps://www.fies-eg.com https://www.facebook.com/FIES.EGYhttps://www.linkedin.com/company/fies-egyfies@fies-eg.com +202 2419 8435

Awa Group Awa Group is a food ingredients supplier and manufacturing company that focuses on edible additive products. 01/01/1992

Food and Beverage, 
Manufacturing, 
Transportation Cairo, Al Qahirah, Egypt https://awa-group.net https://www.linkedin.com/company/awa-group/

ICAPP ICAPP is a food manufacturing and processing company that supplies a wide range of fresh and frozen fruits and vegetables. 01/01/2004
Food and Beverage, 
Manufacturing Cairo, Al Qahirah, Egypt https://www.icapp.com.eg/https://www.facebook.com/americana.vegetableshttps://www.linkedin.com/company/icapp/info@icapp.com.eg(+202) 226 92 850

Youthinkgreen Youthinkgreen is a non-profit organization that provides ecological solutions to local environmental problems. 01/01/2013

Education, Energy, 
Professional Services, 
Sustainability Cairo, Al Qahirah, Egypt https://ytg.eco/https://twitter.com/youthinkgreenEGhttps://www.facebook.com/YouthinkgreenEgypt/https://www.linkedin.com/company/youthinkgreen---egyptinfo@ytg.eco 20 2 20801743

Bdiver Bdiver is a spectator sports community that specializes in organizing a complete range of scuba diving activities. 01/01/2012

Community and 
Lifestyle, Natural 
Resources, Sports Cairo, Al Qahirah, Egypt https://bdiver.org/https://twitter.com/bdivercommunityhttps://www.facebook.com/bdivercommunity/https://www.linkedin.com/company/bdiver-community/bdivercommunity@gmail.com+20 1110578860

Global Vision Global Vision is a manufacturing company that develops smart metering and energy grids using innovation and new technologies. 01/01/2019
Energy, Manufacturing, 
Other Cairo, Al Qahirah, Egypt https://www.global-vision.me/ https://www.linkedin.com/company/globalvision-me/

Permanent Power SourcePPS is a renewable industry offering solar installation, maintenance, smart irrigation, solar pumping, and electric car chargers. 01/01/2019

Energy, Financial 
Services, Lending and 
Investments, Natural 
Resources, Sustainability Cairo, Al Qahirah, Egypt https://ppsegypt.com/ https://www.facebook.com/Permanent.Power.Source/INFO@PPSEGYPT.COM+2010 9755 1344 /+20 11 4559 9223

3lfa 3lfa is a company offers solutions and services for construction of fish farms, livestock farms, and the production of agricultural feed. 01/01/2018
Agriculture and Farming, 
Food and Beverage Suez, As Suways, Egypt https://3lfacompany.wixsite.com/3lfaahttps://www.facebook.com/3lfaa/https://www.linkedin.com/company/3lfa/+20 1007456328

Pili

PiLi biofabricates a sustainable alternative to create renewable inks to replace their toxic, non-biological, and non-recyclable versions.    Pili was born 
from the reunion of a biologist, a designer, and a financial analyst at the biohacker space La Paillasse in Paris and with the creation of the first pen fed by 
bacteria. Its team is now dedicated to providing the colors from micro-organisms to offer a sustainable alternative to fossil resources. 01/01/2015

Biotechnology, Energy, 
Manufacturing, Other, 
Science and Engineering, 
Sustainability Paris, Ile-de-France, France http://www.pili.bio/https://twitter.com/_pilibiohttps://www.facebook.com/pilibiohttps://www.linkedin.com/company/pilicontact@pili.bio

Algama

Nature‚Äôs solution for food‚Äôs future. Engineering sustainable food solutions for all. As a food-tech company, Algama harvests the potential of algae 
to create food that's good for both people and the planet. Algama‚Äôs goal is to feed 10 billion people by 2050, while preserving the planet and offering 
consumers additional and better choices in foods. Our story After consuming microalgae for numerous reasons, Alvyn and Ga√´tan conclude that it was 
a viable solution with the potential to redefine our food system for good. Algama was founded in 2013. World leader in algae food Since its founding, 
Algama has been the world leader in microalgae food and is proud to have the support of world-class impact investors like Horizons Ventures, Blue 
Horizon Ventures, CPT Capital, Veginvest, Beyond Impact, Alwyn Capital. All the team is dedicated to innovate and make microalgae a key resources for 
tomorrow‚Äôs daily food. Algama team We are focused on bringing microalgae-based foods to market, we are working hard to make our ingredients and 
products super tasty, affordable and widely available. We are expecting the team and we are looking for talents, innovateurs and entrepreneurs. 01/01/2013

Biotechnology, Food and 
Beverage, Science and 
Engineering Malakoff, Ile-de-France, Francehttps://www.algamafoods.com/https://twitter.com/algamafoodshttps://www.facebook.com/Algamafoodshttps://www.linkedin.com/company/algamahello@algamafoods.com

Cultimate Foods

Cultimate Foods is a cellular agriculture company. It develops cultivated fat for hybrid alt-meat products. It's cultivated fat replicates the structure of 
animal fat tissue and it uses a "unique technological approach to 3D cultivation that creates the structure of their ingredient and reduces production 
costs." 01/01/2021

Biotechnology, Data and 
Analytics, Design, Food and 
Beverage, Science and 
Engineering Berlin, Berlin, Germany https://www.cultimatefoods.com https://www.linkedin.com/company/cultimatefoodshello@cultimatefoods.com



Bioo

Bioo is dedicated to the generation of electricity from nature through singular technologies and patents of its own. The company's business model is 
based on the development of the R&D, and the design and distribution of sustainable products and proprietary technologies, including the production 
of electricity through photosynthesis. Currently, the company has a line of installations already on the market and has now focused on the launching of 
its flagship product for the agricultural industry. It counts with the economic support of the European Union and various private companies from the 
sectors of energy, biotechnology and finance. Founded in 2015, Bioo has been recognized by the European Parliament as one of the most innovative 
companies in Europe, has won more than 50 international awards and has been featured on renowned media, such as Forbes and CNBC. 27/10/2015

Agriculture and Farming, 
Biotechnology, Energy, 
Real Estate, Science and 
Engineering, Sustainability Barcelona, Catalonia, Spain https://www.biootech.com/https://twitter.com/biooofficialhttps://www.facebook.com/bioo.official/https://www.linkedin.com/company/bioo/info@bioo.tech +34 937308550

Nexdot

Nexdot develops the synthesis, the production, and the applications of a new generation of semiconductor nanocrystals with controlled size and shape: 
Quantum Dots (QDs). We are the world leader for the development of nanoplatelets ‚Äì 2D nanosheet Quantum Dots with upgraded properties.They are 
a spin-off company from a world-class academic lab at ESPCI (Paris, France) in nanomaterial research and we benefit from more than ten years of 
experience in fundamental and applied research on nanomaterials and their technological applications. After four years of intense internal R&D efforts, 
we have developed unique know-how for the production of colloidal Quantum Dots and Nanoplatelets, Our proprietary materials with controlled 
shape and composition are unique and bring new expectations for use in displays, lighting, energy storage, detectors, and bio-imaging. Nexdot gathers 
young, enthusiastic, top level scientists and a board of senior executives with very strong track records on company management and innovation 
leadership. 01/01/2016

Biotechnology, Consumer 
Electronics, Energy, 
Hardware, Manufacturing, 
Science and Engineering, 
Software, Sustainability Romainville, Ile-de-France, Francehttp://www.nexdot.fr/ https://www.linkedin.com/company/nexdot/about/33892976501

Dev'EnR Dev'EnR is an independent producer of semiconductors for renewable energies. 01/01/2019

Energy, Hardware, 
Manufacturing, Science 
and Engineering, 
Sustainability B√©ziers, Languedoc-Roussillon, Francehttps://devenr.fr/ https://www.linkedin.com/company/dev-enr/?originalSubdomain=aucontact@devenr.fr 04 48 20 10 54

Glowee
Glowee is engaged in the development of biological light systems using the natural properties bioluminescent marine organisms. Requiring neither 
electricity nor installation infrastructure, these systems are built by encoding particular genes in symbiotic bacteria. 01/01/2014

Biotechnology, Consumer 
Electronics, Energy, 
Hardware, Science and 
Engineering, Sustainability Paris, Ile-de-France, France http://www.glowee.fr/https://www.twitter.com/welovegloweehttps://www.facebook.com/weloveglowee/https://gh.linkedin.com/company/weloveglowee

Altar

Altar is a biotechnology company specializing in the field of automated fluidics serving the industry. They develop and operate proprietary technologies 
that bring microbes to performance suitable for utilization in commercial applications. Their customers use microorganisms to produce food, feed, 
flavors & fragrances, cosmetics, fuels, chemicals or health products. The company's platform is suitable for the cultivation of suspensions of prokaryotic 
and eukaryotic unicellular organisms under aerobic and anaerobic conditions. The Altar's technology harnesses natural selection and suits to the 
improvement of non-genetically modified organisms. It was founded in 2017 and is based in √âvry, Ile-de-France, France. 01/01/2017

Biotechnology, Data and 
Analytics, Energy, 
Manufacturing, Science 
and Engineering, 
Sustainability √âvry, Ile-de-France, France http://www.altar.bio https://www.linkedin.com/company/altarbiotechcontact@altar.bio +33 (0) 1 6091 7888

Kynda
Kynda produces vegan foods and mycelium using accessible biotechnology for meat alternatives. They provide services for agri food companies, 
consumer packaged goods manufacturers, and biotech companies. 01/01/2019

Biotechnology, Food and 
Beverage, Science and 
Engineering Jelmstorf, Niedersachsen, Germanyhttps://www.kyndatech.com/ https://www.linkedin.com/company/kyndatech/

Arkyne Technologies

Arkyne Technologies specializes in the innovation of renewable energies, telecommunication hardware, and software development. Right from the 
heart of Barcelona, Arkyne stands as a pioneering company in the sector. Arkyne Technologies is considered to be the leading company in the sector, 
producing electricity from plants' photosynthesis with Bioo, its commercial brand. The team is composed of specialists experienced in the areas of 
nanotechnology, industrial and mechanical engineering; creative, distinctive and entrepreneurs. Arkyne was established in 2015 and is based in 
Barcelona, Spain. 01/01/2015

Biotechnology, Energy, 
Hardware, Science and 
Engineering, Sustainability Barcelona, Catalonia, Spain http://www.arkynetechnologies.com/https://twitter.com/arkynetechhttps://www.linkedin.com/company/10498693/

Episome Biotech

Episome is a biotechnology company that was founded as a research&development laboratory. Episome Biotech focuses on industrial enzyme 
technologies. They aim to provide sustainable and environment friendly products for biogas, textile, leather, paper, starch, detergent, rubber and 
biofuel industries. 01/01/2014

Biotechnology, Energy, 
Manufacturing, Science 
and Engineering, 
Sustainability Gebze, Kocaeli, Turkey http://www.episomebiotech.comhttps://twitter.com/episomebhttps://www.facebook.com/episome/https://www.linkedin.com/company/episome-biotechnologies/info@episomebiotech.com90 262 678 72 56

Mascara
Mascara is an industrial product line of seawater and brackish water solar-powered desalination plants with a daily production capacity range. It is a 
renewable resource that develops through industrialised reverse osmosis desalination technology and photovoltaic solar energy. 01/01/2014 Energy, Food and Beverage Gellainville, Centre, France https://www.osmosunwater.solutions/en 332.37.34.30.75

Biogenetics
Biogenetics develops technologies for the practical application of genomics, proteomics, metabolomics and other omic sciences, with focus on 
agrifood applications, farming, and biodiversity preservation. 01/01/2015

Agriculture and Farming, 
Biotechnology, Food and 
Beverage, Science and 
Engineering √Ålava, Asturias, Spain http://www.biogenetics.eshttps://twitter.com/genomidhttps://www.linkedin.com/company/biogenetics-s.l.info@biogenetics.es902 110 368

Wastespresso

Wastespresso provides bioplastic compounds and products from spent coffee grounds. They are producing bio raw materials such as disposable and 
reusable cups, straws, flower pots, and spoons. They manage the microwaste of the companies that produce coffee waste at their headquarters, hotels, 
cafes, offices, and restaurants regularly. 01/01/2020

Biotechnology, Energy, 
Manufacturing, Science 
and Engineering, 
Sustainability Istanbul, Istanbul, Turkey https://www.wastespresso.com/https://twitter.com/wastespressohttps://www.facebook.com/Wastespresso-101975024925309/https://www.linkedin.com/company/strawinno/

Bluephage
Bluephage is a biotechnology company that specializes in environmental testing solutions. It has developed microbiological water quality testing 
products that detect bacteriophages as indicators of viruses that cause serious waterborne diseases. 01/01/2016

Biotechnology, Natural 
Resources, Science and 
Engineering Barcelona, Catalonia, Spain https://www.bluephage.comhttps://twitter.com/bluephageWATERhttps://www.linkedin.com/company/bluephage-s-l/info@bluephage.com

Paintec S.L
Paintec is a drone operation that provides services in precision agriculture, industry monitoring, and control work, response to emergencies, 
cartography, and multimedia. Moreover, they provide training and consultation services. 01/01/2017

Agriculture and Farming, 
Food and Beverage, 
Hardware, Science and 
Engineering, Software Zaragoza, Aragon, Spain https://www.paintec.tech/ https://www.facebook.com/pages/Paintech-SL/185228585247395https://www.linkedin.com/company/paintec-s-l/about/info@paintec.es 976 671 834

Good Seed Ventures

Good Seed is a venture capital firm dedicated to enabling the production of safe and nutritious food for a growing population. We leverage our capital 
and industry specific knowledge to accelerate the transition to a sustainable food system. Creating value-adding partnerships that support 
groundbreaking food entrepreneurs is what we thrive for. Our ambition is to foster the development and commercialisation of industry transforming 
food solutions so that everyone has access to delicious and healthy food. 01/01/2018

Agriculture and Farming, 
Food and Beverage, Health 
Care Rheine, Nordrhein-Westfalen, Germanyhttps://goodseedventures.comhttps://twitter.com/goodseedvchttps://www.linkedin.com/company/good-seed-ventures/info@goodseedventures.com

Solutions Ecotime Solutions Ecotime develops systems that use unused water and energy sources to achieve savings while maintaining human comfort. 01/01/2017

Energy, Hardware, 
Manufacturing, Science 
and Engineering, 
Sustainability Saint-constant, Auvergne, Francehttps://ecotime.ca/home https://www.linkedin.com/company/ecotime-cainfo@ecotime.ca +1 438-887-8331

Biosafelight

BioSafeLight is a solution for turbid (opaque) liquid photo-decontamination systems using eco-friendly ultraviolet (UV-C) technology. At BioSafeLight 
we believe there is a better and healthier way to decontaminate and prolong product life without using preservatives or thermization. Our technology 
is a greener and more effective alternative to preservatives and expensive energy-consuming heat treatments. BioSafeLight does not cause thermal 
degradation and delivers low energy expenditure and superior decontamination. 11/11/2017

Energy, Food and Beverage, 
Sustainability Orl√©ans, Centre, France https://www.biosafelight.comhttps://www.facebook.com/biosafelighthttp://linkedin.com/company/biosafelightcontact@biosafelight.com+33 2 38 73 64 33

Tebrio

At the rate that the world is growing, we‚Äôll only have enough food to feed 50% of our future population by 2050 and introducing novel proteins into 
the food value chain that are rich in amino acids and use less water and arable land is the only solution forward for mankind and the planet, which is 
why, in 2014, Adriana Casillas and Sabas de Diego founded Tebrio, the world‚Äôs leading carbon-negative, zero-residue insect biotechnology company, 
which tackles climate change and the world food crisis by breeding and transforming rich amino acid mealworms into three main co-products:  (i) 
sustainabe premium fish, pet and animal feed   (ii) biofertilizer for plant nutrition that acts as a natural pest repellent  (iii) chitosan to manufacture 
biodegradable plastic that disolves in water.   Our carbon negative pilot farm produces 500 tons of co-products a year, does not emit greenhouse gases 
like ammonia or methane, uses 98% less water and 90% less arable land than other animal and plant protein farms, and is the only company in our 
industry in Spain that has received an ISO9001 certification, which guarantees the quality of our products. Thanks to our current operations, we have 
secured an undisclosed Series A round, which we are using to develop a EUR 50 million insect farm that will take us from a 500 tn to a 100.000 tns 
production of co-products a year and will be the largest of its kind in the world.   Company Key Metrics:  ‚Ä¢Tebrio has 8 industrial patents in 150 
countries  ‚Ä¢Tebrio‚Äôs operations are carbon negative, zero residue, and we do not emit greenhouse gases like ammonia or methane ‚Ä¢With the 
same amount of natural resources, we are able to produce 500% more protein for fishmeal and animal feed than plant protein and livestock farms  
‚Ä¢Our protein for fish and animal feed is 90% digestible, 70% protein, high in essential amino acids and unsaturated fat  ‚Ä¢Tebrio was the first 
certified producer in the world of mealworm protein for fish and animal feed and biofertilizer for plant nutrition ‚Ä¢Our tech powered biofertilizer has 
10x more nutrients than other organic fertilizers and thanks to its properties, acts as a natural pest repellent   ‚Ä¢We are the only Spanish company in 
our industry with an ISO9001 certification  ‚Ä¢We are building the world‚Äôs largest insect farm, which will produce 100.000 tons of co-products a 
year for animal feed and plant fertilization ‚Ä¢We use big data and 4.0 industries to industrially produce and control the Tenebrio Molitor insect 01/05/2014

Agriculture and Farming, 
Biotechnology, Food and 
Beverage, Health Care, 
Science and Engineering Do√±inos De Salamanca, Castilla y Leon, Spainhttps://tebrio.comhttps://twitter.com/Tebrio_https://www.facebook.com/tebri0https://www.linkedin.com/company/tebriocontact@tebrio.com+34 923 048 049

New Gluten World

New Gluten World (NGW) is a company set up by the University of Foggia, Molino Casillo SpA, a world leader in the transformation of grain, and the lead 
researcher Carmen Lamacchia. It aims to globally promote a gluten-friendly methodology that will displace current gluten free approaches to the celiac 
disease in preparation of cereal-based foodstuff. The methodology is patent protected in 105 countries worldwide. NGW‚Äôs mission is to break down 
the nutritional divide, that discriminates celiac patients (who are intolerant and sensitive to gluten) against healthy individuals. Enabling milling 
companies and producers worldwide to detoxify gluten through the proprietary methodology will progressively overcome the traditional gluten free 
products and make all individuals part of the gluten friendly revolution. 01/01/2015

Agriculture and Farming, 
Food and Beverage, Health 
Care Foggia, Puglia, Italy http://www.newglutenworld.ithttps://www.facebook.com/pg/newglutenworld/https://www.linkedin.com/company/new-gluten-world/info@newglutenworld.com809172530

Spark e-Fuels
Spark e-Fuels is a carbon-neutral aviation fuel provider that produces sustainable aviation fuels from renewable energy, air, and water with full 
integration and modularization, allowing users to obtain sustainable e-fuels at scale. 01/01/2021

Energy, Hardware, 
Manufacturing, Science 
and Engineering, 
Sustainability Berlin, Berlin, Germany https://www.sparkefuels.com https://www.linkedin.com/company/sparkefuels

Seabex

Within Seabex, we have developed a platform that collects all the data relating to our clients' parcels necessary for calculations of irrigation needs, 
suggests, thanks to artificial intelligence, the appropriate irrigation decisions, We have also developed IoT stations that facilitate data collection and 
the automation of farming activities. 09/03/2020

Agriculture and Farming, 
Artificial Intelligence, Data 
and Analytics, Internet 
Services, Natural 
Resources, Science and 
Engineering, Software Orl√©ans, Centre, France http://seabex.com/https://twitter.com/SeabexOnlinehttps://www.facebook.com/SEABEX/contact@seabex.com 33238698069

Husk Ventures

Generate new revenue streams for rural communities by upcycling rice husk to create sustainable products that contribute to a circular economy. Husk 
Ventures aims to increase the incomes of rice farmers‚Äô and rural communities with access to innovative technologies and capacity building to 
convert rice husk into valuable products for local and international markets. The unique characteristics of rice husk (high lignin and silica content) 
make it an ideal material that benefit from being strong, fireproof, mould, and insect resistant. Some innovations exist in the market to create 
alternatives to wood by mixing rice husk with plastic or natural resins to create furniture or construction materials using similar technologies to wood 
plastic composites (WPC). Creating products using Rice Husk Composites is an opportunity to reduce deforestation and plastic consumption. 01/01/2017

Agriculture and Farming, 
Community and Lifestyle, 
Energy, Professional 
Services, Science and 
Engineering, Sustainability Barcelona, Catalonia, Spain http://www.huskventures.com/https://twitter.com/huskventureshttps://www.linkedin.com/company/huskventures/

AQUADAT

Watertech that generates and transforms water data into actionable information (AQUARADAR) and solutions (DIGITAL TWINs and COMPACT WTPs & 
WWTPs).  This project has been a MIT Water Innovation Prize finalist and Galileo Master regional winner. It currently holds the H2020 Green Deal Seal of 
Excellence (awarded by the European Commission) and the INNOVATIVE SME Seal (awarded by the Spanish Ministry of Science and Innovation). In 2022 
it was selected among the 35 European organizations by EIT - European Institute of Innovation and Technology for the Innowise Scale Community Water 
Scarcity programme. Since 2022, he is a member of the Board of Directors of PTEA, a public-private cooperation network for the promotion of R&D in 
the water sector. It currently has 57 associated entities, representing more than 450 organizations. Working hard on Emerging Contaminants Detection 
based on advanced biosciences techniques and deeptech. 24/12/2016

Agriculture and Farming, 
Artificial Intelligence, Data 
and Analytics, Hardware, 
Information Technology, 
Manufacturing, Natural 
Resources, Real Estate, 
Science and Engineering, 
Software, Sustainability Baracaldo, Pais Vasco, Spain https://www.aquaradar.net/https://twitter.com/aqua_radarhttps://www.facebook.com/aquadat/https://www.linkedin.com/company/aquadat/info@aquaradar.net

Heimladen
Heimladen is a renewable energy source that drives human mobility. They offer a platform that acts as a real estate partner, controls the charging 
infrastructure, and takes care of project planning while keeping costs low, and enabling tenants. 01/01/2020

Energy, Hardware, Science 
and Engineering, 
Sustainability Randersacker, Bayern, Germanyhttps://heimladen.de/ https://www.linkedin.com/company/heimladen/info@heimladen.de+49 (0) 931 663 912 36

Articae
Articae is a provider of technological solutions and services for optimizing the energy performance of industrial air conditioning and refrigeration 
systems. 01/01/2020

Energy, Hardware, 
Manufacturing, Science 
and Engineering, 
Sustainability Valladolid, Castilla y Leon, Spainhttps://articae.com/es/https://twitter.com/articae1?lang=eshttps://www.linkedin.com/company/articae-smartech/info@articae.com

Hyggefoods

Hyggefood uses food technology to produce a new generation of healthy, nutritious, and delicious foods enriched with plant micronutrients. With its 
sustainable food management and zero waste generation systems, it conducts extensive R&D studies on unconventional food processes in the food 
industry. It aims to produce plant-based alternatives for all animal products at affordable prices.  It products are 100% high quality Plant-based, 100% 
no meat or animal origin components, produced without genetic engineering. Moreover, Hyggefoods actively support the protection of animals, the 
environment and its natural resources and women empowerment through supporting women‚Äôs work. Hyggefoods have sold more than 500 000 
unity in Turkey in the amount of 1 year, and has a partner in the UK.  It products are innovative and in a increase of demand.  The company's first 
products are the new generation caviar Hyggefisk and Vegovego hemp seed protein powder.   www.hyggefisk.com   www.vegovego.com 04/04/2018

Agriculture and Farming, 
Biotechnology, Food and 
Beverage, Health Care, 
Science and Engineering Istanbul, Istanbul, Turkey https://hyggefoods.cohttps://twitter.com/hyggefoodshttps://www.facebook.com/hyggefoodshttps://www.linkedin.com/company/hyggefoodshello@hyggefoods.co+90 850 2551559

EarthBi

EarthBi combines the virtual world through the creation of a special token utility for the green sector called ERA with the production of polymers with 
characteristics of high biodegradability and quality and wide use. The project, in essence, is aimed at the diffusion of innovative biopolymers, generated 
thanks to proprietary industrial property rights. EarthBi project will also have use of the full traceability of the production chain thanks to the use of 
blockchain technology in order to guarantee customers and consumers the qualities and characteristics declared. 01/01/2018

Biotechnology, Energy, 
Natural Resources, Science 
and Engineering, 
Sustainability Termoli, Molise, Italy https://earthbi.iohttps://www.twitter.com/https://twitter.com/bi_earthhttps://www.facebook.com/earthbi.iohttps://www.linkedin.com/company/earthbiinfo@earthbi.io +39 0874 1896641

Ekiom
Ekiom is a platform for energy efficiency, savings and sustainability solutions. The company offers hardware and software, surveillance and analytical 
solutions. They control, plan and conserve energy to improve efficiency, sustainability and economy. 01/01/2014

Energy, Hardware, 
Software, Sustainability Erandio, Pais Vasco, Spain https://www.ekiom.com https://www.facebook.com/ekiom/https://www.linkedin.com/company/ekiom/info@ekiom.com +34 946 025 596

SunBrush Mobil SunBrush Mobil designs, manufactures, and tests mobile cleaning equipment for solar power plants. 01/01/2014

Energy, Hardware, 
Manufacturing, Science 
and Engineering, 
Sustainability Lachen, Bayern, Germany https://www.sunbrushmobil.com/ https://www.linkedin.com/company/sunbrush-mobil/info@sunbrushmobil.com+49 (0) 8332 24 343-0

Sixsenso Sixsenso is a biotechnology company that provides environmental solutions and water monitoring worldwide. 01/01/2019

Biotechnology, Natural 
Resources, Science and 
Engineering, Sustainability Castelldefels, Catalonia, Spainhttps://www.sixsenso.com/https://twitter.com/sixsenso https://www.linkedin.com/company/sixsenso-technologies/info@sixsenso.com+34 93 554 2230

Sylvalgae
Sylvalgae is developing technology for cultivating microalgae including biotechnological and engineering solutions.  They offer new ideas on microalgal 
research and innovation in parallel with engineering technology. 01/01/2020

Biotechnology, Energy, 
Science and Engineering, 
Sustainability Reggio Nell Emilia, Emilia-Romagna, Italyhttps://www.sylvalgae.com https://www.facebook.com/Sylvalgae/https://www.linkedin.com/company/sylvalgaeinfo@sylvalgae.com+39 349 283 62 18

FoodMicroTeam FoodMicroTeam is a biotechnology research group that provides food analysis, fermentation process management, and product development. 01/01/2014

Biotechnology, Data and 
Analytics, Design, Food and 
Beverage, Science and 
Engineering San Casciano Val Di Pesa, Toscana, Italyhttps://foodmicroteam.it/https://twitter.com/foodmicroteam?lang=enhttps://www.facebook.com/profile.php?id=100063835351965https://www.linkedin.com/company/foodmicroteam/info@foodmicroteam.it+39 055 21 36 79
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WEFE4MED D1.1 Report
Form: Nexus Demonstrations and practices

Name Fadi, Comair

Email f.comair@cyi.ac.cy

Organization The Cyprus Institute

Title/Name of the
Demonstration/practice

Platform for Research, Observation and
Technological Applications in Solar Energy

Country

Country Cyprus

Location (City) Limassol

WEFE Nexus Dimensions Water, Energy

Keywords Reserch Facility Pilot ,Solar Power, Desalination

Website/ webpage if any https://proteas.cyi.ac.cy/

Recorded video link / YouTube link
if any

https://www.youtube.com/watch?
v=SWeTCvqmLYM

Institution(s) involved in the
development of the practice

Cyprus

Linked to funded project ( check for
Yes, leave unchecked if No)

true

Please specify the project name,
grant number and funding
programme

Several

Funding/finance received >5M€

https://proteas.cyi.ac.cy/
https://www.youtube.com/watch?v=SWeTCvqmLYM


Descriptive summary The PROTEAS Facility (Platform for Research
Observation and Technological Applications of
Solar Energy) is a major infrastructure for
research, development and testing of
technologies relating to concentrated solar power
(CSP) and solar seawater desalination .PROTEAS
offers a unique environment for testing in realistic
coastal - island conditions solar technologies, in
particular for synergizing electricity production
and solar desalination.

Background Cyprus is a small island state, with an isolated
electricity grid, which relies almost exclusively on
imported heavy fuel oil for its electricity
production. Also, Cyprus’ semi-arid climate
necessitates seawater desalination to provide
adequate fresh-water resources to its population.
Solar energy is an appealing source of energy to
power desalination, especially since water
scarcity and high solar irradiation coincide in
many regions in the Mediterranean.

Aims and Goals PROTEAS mission is to pursue research,
development of solar technologies, as well as
testing of renewable Energy Sources with
emphasis on Concentrating Solar Thermal (CST),
Thermal Energy Storage (TES) and Thermal
Desalination of seawater (DSW) for bridging the
gap between fundamental research and industrial
needs



Actions taken to achieve objectives The first major experiment taking place at the
PROTEAS facility concerns the development of a
pilot/experimental facility for the co-generation of
electricity and desalinated seawater from CSP. 

Specifically, the experimental plant consists of a
heliostat central-receiver system for solar
harvesting, thermal energy storage in molten
salts (“solar salt”, 60-40% b.w. of NaNO3-KNO3),
followed by a Rankine cycle for electricity
production and a Multiple-Effect Distillation
(MED) unit for seawater desalination. These
technologies were selected after an extensive
technical and economic study lead by The Cyprus
Institute, which concluded that they are the most
suitable for the particular conditions of grid-
isolated island communities in general and
Cyprus in particular. The experimental plant is
meant to verify the concept, modeling and
component behavior of a prototype design of a
commercially viable plant

Main Achievement to date (related
outcomes)

The Cyprus Institute is one of the few institutions
worldwide researching Concentrated Solar
Thermal technology, which is ideally adapted to
the sunny climate of the island. The first major
experiment (CSP-DSW) conducted at the facility
is testing the Cogeneration of Electricity and
Desalinated Sea Water using Concentrated Solar
Power. 
PROTEAS is also mobilizing civic engagement,
corporate social responsibility, and green
innovation on the island worldwide with the
“Adopt a Heliostat Scheme”. This is an open
invitation to sponsor one or more of CyI’s high-
yield heliostats and help advance research in
renewable energy sources and materialize the
vision of the Nexus approach. PROTEAS is
continuously expanding its vision for collaborative
scientific excellence by has participating array of
EU local projects and is continuously cultivating
regional and international collaborations to
expand its effort of scientific research excellence
and initiating change on a socioeconomic level.

Image Upload

Starting Date 01-Oct-2015



5 -

3 -

3 -

5 -

5 -

End Date (if any)

Environmental Sustainability
assessment

Social Sustainability

Financial Sustainability

Technological Sustainability

Institutional Sustainability

Please select all the SDGs related
to your demonstrator

(6) Clean Water and Sanitation, (7) Affordable and
Clean Energy, (13) Climate Action

Added Time 23-May-2023 15:18:22

Referrer Name

Task Owner radwan.amro@gmail.com

Name Margot, Mrad

Email margot.mrad@remerforearth.com

Organization REMER

Title/Name of the
Demonstration/practice

Agriculture

Country

Country Lebanon

Location (City) Zgharta-North Lebanon

WEFE Nexus Dimensions Water

Keywords sustainable, ecofreindly, soil biodiversity, health,
profit



Website/ webpage if any www.remerforearth.com

Recorded video link / YouTube link
if any

Institution(s) involved in the
development of the practice

Agrytech

Linked to funded project ( check for
Yes, leave unchecked if No)

true

Please specify the project name,
grant number and funding
programme

Agritech accelerator program special edition,
KFW with UNDP

Funding/finance received 10-100 k€

Descriptive summary We produce a bio-stimulant composed of
necessary micro-organisms that improve soil
fertility and water retention, which leads to
sustainable agriculture and have a positive
impact on health, environment and economic.

Background The sustainability is a core part of the solution
offered by REMER. REMER restores soil
biodiversity which can lead to better crop growth
and higher yields up to 30% with a decrease in
the use of chemical fertilizers up to 70%.

Aims and Goals We are working to produce a probiotic for
livestock and a bio fertilizer for hydroponic. But
there are a big lack of access to labs and
resources in Lebanon. So, REMER plans to grow
their business through research and
development, expand the team and build a well-
equipped lab. In 2026 we should be ready to treat
rivers and lacks with the beneficial
microorganisms technique.

http://www.remerforearth.com


5 -

5 -

5 -

Actions taken to achieve objectives The sustainability is a core part of the solution
offered by REMER. The company focus on
educating farmers and consumers about the
benefits of sustainable agriculture and the use of
effective microorganisms. This include providing
training and resources on sustainable farming
practices, and promoting the environmental and
health benefits of using effective microorganisms
in agriculture. The company establish a good
relationship to this community by providing them
with the necessary training and resources, and by
listening to their feedback and concerns. This can
help to build trust and credibility with the
community, and to ensure that the solutions
offered by REMER are meeting their needs.

Main Achievement to date (related
outcomes)

We have already sensitized 180 farmers in 7
villages of Akkar North Lebanon in collaboration
with COOPs. 99% of our customers received
satisfactory results, verifying its effectiveness in
the field. The use of REMER increased their yield
in terms of quantity and quality by at least 30%
while reducing the use of chemical treatments up
to 70%. In 6 months, we reach 237 small farmers
over all Lebanon. Currently, REMER is the subject
of a thesis in Lebanese university and Saint
Joseph university to theoretically validate its
effectiveness.

Image Upload

Untitled.png

Starting Date 15-May-2019

End Date (if any)

Environmental Sustainability
assessment

Social Sustainability

Financial Sustainability
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Technological Sustainability

Institutional Sustainability

Please select all the SDGs related
to your demonstrator

(1) No Poverty, (2) Zero Hunger, (3) Good Health
and Well-being, (6) Clean Water and Sanitation,
(7) Affordable and Clean Energy, (8) Decent Work
and Economic Growth, (11) Sustainable Cities and
Communities, (12) Responsible Consumption and
Production, (13) Climate Action, (14) Life Below
Water, (15) Life on Land

Added Time 01-May-2023 20:41:21

Referrer Name

Task Owner radwan.amro@gmail.com

Name Hanan, Ismail

Email ismailhanan199@gmail.com

Organization GARBALISER

Title/Name of the
Demonstration/practice

Founder & CEO

Country

Country Lebanon

Location (City) Baalback-Hermel

WEFE Nexus Dimensions Water, Food, Ecosystems

Keywords agriculture,fertilizer,organic,sustainable,circular
economy

Website/ webpage if any www.garbaliser.com

Recorded video link / YouTube link
if any

https://youtu.be/OxEnyBida58

http://www.garbaliser.com
https://youtu.be/OxEnyBida58


Institution(s) involved in the
development of the practice

NA

Linked to funded project ( check for
Yes, leave unchecked if No)

true

Please specify the project name,
grant number and funding
programme

CleanEnergy-Berytech37k/Watermedyin
10K/Halaqa-makesense 10K/ WEEL-Berytech 27K

Funding/finance received 100-500k€

Descriptive summary GARBALISER specializes in the manufacture of
high-quality natural fertilizer through the use of
modern fermentation technology. It supplies
farmers with the most efficient and
environmentally friendly fertilizer, as well as
installing cutting-edge fermentation facility
across different regions to collect green
leftovers, while adhering to healthy
environmental practices, as we envision a
sustainable world through promoting ecological
fertilizing methods.

Background Garbaliser tackles two main problems that are
waste management issue that causes pollution
and we mainly focus on the green leftovers as
they consist over 50% of the total amount of
waste. In addition to reduce the excessive use of
chemical fertilizers that cause harm for soil,
water, air, and human health, as there is lack in
finding an alternative that is healthy and at a
reasonable cost.



Aims and Goals - Contribute in the reduction of pollution
- Benefit from leftovers
- Raise people's awareness about the importance
of sorting from source and eat healthy food
- Treat the waste in an well manner 
- Grow healthy crops while reducing the harm on
air,water,soil,and human health
- Boost the economic situation
- Create job opportunities
- Benefit from methane gas to generate energy
- Raise awareness about the importance of using
organic fertilizers
- Use re-used packaging to boost environmental
practices
- Produce high-quality local product to support
local products
- Elevate the skills of the employees as we are
located in rural area

Actions taken to achieve objectives - Develop a clear mission and vision
- State our core values and work on them 
- Set SMART Goals
- Develop a strategic plan
- Allocate resources effectively
- Build effective partnerships
- Foster a culture of accountability
- Conduct thorough researches
- Build strong relationships with customers and
suppliers
- Continuously monitor and evaluate performance
- Diversify revenue streams 
- Develop sustainable practices
- Invest in technology

Main Achievement to date (related
outcomes)

- Reach 200+ households
- Reach 10+ grocery shops 
- Reach 500+ farmers
- Factory started operating 
- Receive ISO certification
- Open new facility in Bchatfine area
- Produce 2 product one for flowers and the other
for all types of products
- Receive patent for system
- Hire staff and work on boosting their skills
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Image Upload

76959ad9-6822-4389-
8b89-ca610d590d43.jfif

Starting Date 11-Apr-2023

End Date (if any) 11-Jan-2070

Environmental Sustainability
assessment

Social Sustainability

Financial Sustainability

Technological Sustainability

Institutional Sustainability

Please select all the SDGs related
to your demonstrator

(3) Good Health and Well-being, (6) Clean Water
and Sanitation, (7) Affordable and Clean Energy,
(8) Decent Work and Economic Growth, (11)
Sustainable Cities and Communities, (12)
Responsible Consumption and Production, (13)
Climate Action, (15) Life on Land

Added Time 29-Apr-2023 00:21:50

Referrer Name

Task Owner radwan.amro@gmail.com

Name Hasan, Jaafar

Email hasan.jaafar@yy-regen.com

Organization YY ReGen

Title/Name of the
Demonstration/practice

Co-Founder and COO



Country

Country Lebanon

Location (City) Beirut

WEFE Nexus Dimensions Energy

Keywords ReGen-R8 , Renewable Energy , Solar Energy,
Product Development

Website/ webpage if any https://yy-regen.com/

Recorded video link / YouTube link
if any

Institution(s) involved in the
development of the practice

Berytech - Smart ESA

Linked to funded project ( check for
Yes, leave unchecked if No)

true

Please specify the project name,
grant number and funding
programme

ReGen-R8, 137K, Cleanergy and Food System
Challenge

Funding/finance received 100-500k€

Descriptive summary Our cloud-based AI-enabled platform for on-
demand renewable energy (Energy-as-a-Service)
in the Middle East empowers farmers to
implement efficient sustainable agriculture
practices by providing clean energy, minimizing
water use, and reducing the carbon footprint of
agriculture, making it an environmentally
sustainable solution for the agriculture industry.

Background ReGen-R8 was created to solve one of the most
pressing and protracted issues the Lebanese
community has been facing for years in the most
vital sector, the power sector, and that has
drained billions of dollars in losses and hindered
any prospects of economic prosperity.

https://yy-regen.com/


Aims and Goals (em)Powering Farmers: We provide easy-to-
access, easy-to-manage and easy-to-afford
clean energy to farming communities – allowing
them to make a huge stride towards sustainability
and reduction of their carbon footprint with no
sacrifice to their livelihood.
Improving farmers' livelihoods: Our ReGen-R8
units have enabled our farmers to optimize their
irrigation processes hence conserving water,
implementing cold storage to reduce crop
wastage & set up food processing facilities to
increase the value of their products in the retail
market.
Conserve & Restore Ecosystems: We contribute
both directly and via our partnership with the
farmers to helping the environment & ecosystems
- our direct impact is in the replacement of diesel
generators - each 15 kW R8- unit results in 20
tons of carbon dioxide emissions reduction with
our 8 units in operation, we will be contributing to
160 tons reduction in 2023 alone.

Actions taken to achieve objectives We are constantly looking for innovative and
novel ways to reduce the environmental impact of
our operations, and we rely on cutting-edge
technologies like IoT and AI to monitor and
optimize energy usage. We also prioritize
transparency about our environmental impact,
disclosing information about our carbon footprint,
water usage, and other environmental metrics.
Community engagement is a crucial aspect of
sustainability, and we engage with communities
through education and outreach, encouraging
sustainable practices in their personal lives. 
We are committed to ethical sourcing, sourcing
materials and products in a way that minimizes
their environmental impact. We also prioritize
environmental responsibility by enabling the use
of renewable energy and contributing to the
reduction of carbon emissions.
Finally, we prioritize accessibility, by removing
both the financial and technical barriers to
implementing renewable energy solutions.
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Main Achievement to date (related
outcomes)

Since our launch in 2021, we were able to create
tens of jobs for qualified Lebanese individuals
where most of whom are residents of rural areas
with limited access to opportunities, especially in
light of the economic recession. We worked on
providing basic training for hundreds of farmers
on the benefits of resorting to renewable energy
and the potential it has in eliminating energy
security threats with the purpose of raising
awareness and maximizing the adoption and
retention rates. With eight units, we were able to
save at least 20 tons of CO2 emissions thus far,
and where we plan to have at least 125 tons of
CO2 emissions saved by the end of 2023 when all
eight units are operating.

Image Upload

YY_ReGen_Logo.png

Starting Date 24-May-2021

End Date (if any)

Environmental Sustainability
assessment

Social Sustainability

Financial Sustainability

Technological Sustainability

Institutional Sustainability

Please select all the SDGs related
to your demonstrator

(2) Zero Hunger, (5) Gender Equality, (7)
Affordable and Clean Energy, (12) Responsible
Consumption and Production, (13) Climate Action

Added Time 18-Apr-2023 22:59:34

Referrer Name



Task Owner radwan.amro@gmail.com

Name Reine, Metlej

Email reinemetlej60@gmail.com

Organization BIOwayste

Title/Name of the
Demonstration/practice

Biodigester

Country

Country Lebanon

Location (City) Beirut

WEFE Nexus Dimensions Energy

Keywords waste - energy - biogas - biofertilizer -
sustainability

Website/ webpage if any https://www.biowayste.com/

Recorded video link / YouTube link
if any

https://youtu.be/m1kCcUMlmO8

Institution(s) involved in the
development of the practice

NA

Linked to funded project ( check for
Yes, leave unchecked if No)

false

Please specify the project name,
grant number and funding
programme

Funding/finance received 10-100 k€

https://www.biowayste.com/
https://youtu.be/m1kCcUMlmO8


Descriptive summary BIOwayste is a machine that converts organic
waste into cooking gas and fertilizer. Simply add
your organic waste to the machine, and it will
produce biogas for cooking and liquid fertilizer
for your plants. The machine is easy to use as it’s
fully automated and can save you money on
energy costs and waste disposal fees. It is also
environmentally friendly and comes in different
sizes to suit your needs.

Background 1- Waste Management: Organic waste is a major
contributor to the waste stream in many
communities and it creates numerous
environmental and health hazards. BIOwayste
provides a solution for converting organic waste
into a useful resource, reducing the amount of
waste that ends up in landfills.
2- Energy: Traditional gas is often expensive and
has negative impacts on the environment.
BIOwayste provides biogas that is renewable,
low-cost, and emits fewer greenhouse gases.
3- Fertilizer Production

Aims and Goals BIOwayste aims to provide a sustainable solution
for organic waste management and energy
production by reducing waste, providing a
renewable source of cooking gas, producing
liquid fertilizer, promoting convenience and
accessibility, offering scalability, promoting
environmental sustainability, and ensuring
economic viability. Its goals are aligned with the
principles of sustainability, circular economy, and
environmental stewardship.

Actions taken to achieve objectives To achieve its objectives, BIOwayste has taken
actions such as investing in research and
development, setting up a manufacturing and
distribution network, launching educational
campaigns, forming partnerships and
collaborations, committing to continuous
improvement and implementing marketing and
sales strategies. These actions aim to promote a
sustainable and circular economy by combining
technological innovation, education,
collaboration, and business acumen.
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Main Achievement to date (related
outcomes)

BIOwayste has achieved significant milestones,
including developing a working prototype and
MVP, manufacturing and distributing machines,
winning awards and grants, and making a positive
environmental impact. These achievements
demonstrate the effectiveness of the technology
and its potential to address pressing
environmental and social issues.

Image Upload

Starting Date 06-Jan-2020

End Date (if any)

Environmental Sustainability
assessment

Social Sustainability

Financial Sustainability

Technological Sustainability

Institutional Sustainability

Please select all the SDGs related
to your demonstrator

(6) Clean Water and Sanitation, (7) Affordable and
Clean Energy, (9) Industry, Innovation and
Infrastructure, (11) Sustainable Cities and
Communities, (13) Climate Action

Added Time 14-Apr-2023 10:24:14

Referrer Name

Task Owner radwan.amro@gmail.com

Name Gemma, Torres

Email gtorres@amb.cat

Organization MedCities



Title/Name of the
Demonstration/practice

Biosolar green roofs

Country

Country Spain

Location (City) Sant Feliu de Llobregat, Sant Boi de Llobregat and
Santa Coloma de Llobregat

WEFE Nexus Dimensions Energy, Ecosystems

Keywords solar energy plants biodiversity roof

Website/ webpage if any https://blogs.amb.cat/educacioambiental/2022/0
2/23/que-son-les-cobertes-biosolars/

Recorded video link / YouTube link
if any

Institution(s) involved in the
development of the practice

Àrea Metropolitana de Barcelona

Linked to funded project ( check for
Yes, leave unchecked if No)

false

Please specify the project name,
grant number and funding
programme

Funding/finance received 500k€-1M€

Descriptive summary Three municipalities of the Metropolitan Area of
Barcelona (AMB) will instal three biosolar green
roofs: 2 in kindergardens and 1 in a library. This is
the combination of a green surface on which
photovoltaic (PV) modules are placed. The
presence of the vegetation lowers and stabilises
the PV module temperature, which increases its
performance. This helps to generate energy and
reduce energetic demand of the buliding, increase
urban green spaces and biodiversity, enhances
air quality, etc.

https://blogs.amb.cat/educacioambiental/2022/02/23/que-son-les-cobertes-biosolars/


Background The multiple effects of climate change in urban
environment require solutions that adressess
multiple challenges in an effective manner. The
installation aims to mainly adress the increasing
energy demand for cooling purposes, as well as
the increasing heat island effect iand air quality
decrease. It also aims to adress the lack of space
for recreation and educative outdoor spaces for
children.

Aims and Goals The goals of the three biosolar green roofs are:

- Generation of clean energy, with low GHG
emissions and without noise generation.

- Improving the efficiency of the photovoltaic
modules by avoiding overheating of the panels
(up to 10% efficiency increase by keeping roof
temperature below 25ºC, above which the
efficiency of the PV gets reduced).

- Reduction of the energy demand of the building
due to the insulation provided by the vegetation.

- Air quality improvement: the vegetation absorbs
polluting gases (approximately 100 m2 of green
cover can absorb up to 20 kg of polluting
particles in a year!).

- Biodiversity promotion (for example the
presence of pollinators).

- Contribution to the reduction of the heat island
effect due to the cooling effect of the vegetation.

- Water storage (sponge effect) and, therefore,
prevention of local flooding and reduced pressure
on the sewer.

- Provision of outdoor ludic and educative spaces
for kids.
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Actions taken to achieve objectives Three biosolar green roofs will be installed during
year 2024 as follows:

Sant Feliu de Llobregat (Kindergarden roof): 1288
m2 of green roof + 100 PV modules. The space
will be adapted for children to play. Total budget:
274.945€, of which 49.000€ are for PV modules

Sant Boi de Llobregat (Kindergarden roof): 810
m2 green roof + 30 PV modules. The space will be
adapted for children to play. Total budget:
247.275,91€, of which 85.152,09€ are for PV
modules

Santa Coloma de Gramenet (Library): 468 m2
green roof + 78 PV modules + agora space for
educational activities. Total budget: 110.000, of
which €36.000€ are for PV modules

Main Achievement to date (related
outcomes)

The project is in the process of tendering

Image Upload

planol.jpg

Starting Date 01-Feb-2024

End Date (if any)

Environmental Sustainability
assessment

Social Sustainability

Financial Sustainability

Technological Sustainability

Institutional Sustainability



Please select all the SDGs related
to your demonstrator

(4) Quality Education, (7) Affordable and Clean
Energy, (9) Industry, Innovation and
Infrastructure, (11) Sustainable Cities and
Communities, (12) Responsible Consumption and
Production, (13) Climate Action, (15) Life on Land,
(17) Partnerships for the Goals

Added Time 13-Apr-2023 15:57:08

Referrer Name

Task Owner radwan.amro@gmail.com

Name Henry, Debattista

Email henry.debattista@gov.mt

Organization Energy and Water Agency

Title/Name of the
Demonstration/practice

National Water Conservation Campaign - Water
be the Change

Country

Country

Location (City) Malta

WEFE Nexus Dimensions

Keywords

Website/ webpage if any https://water.org.mt/

Recorded video link / YouTube link
if any

https://www.youtube.com/channel/UCvIFZP4N7C
GqOKDlBgTirOw

Institution(s) involved in the
development of the practice

Ministry for Energy, Enterprice and Environemnt;
Ministry for Education; Environment and
Resources Authority; Water Services Corporation;
Parks Malta

https://water.org.mt/
https://www.youtube.com/channel/UCvIFZP4N7CGqOKDlBgTirOw


Linked to funded project ( check for
Yes, leave unchecked if No)

true

Please specify the project name,
grant number and funding
programme

European Cohesion Funds (2014 - 2020)

Funding/finance received >5M€

Descriptive summary Water - Be the Change is a national water
conservation campaign launched in September
2019 with the aim of delivering an effective
educational and awareness-raising campaign on
the optimised and efficient use of water
resources to facilitate a cultural shift in people's
behaviour towards water conservation on the
Maltese islands

Background

Aims and Goals The aim of the campaign is to promote the
efficient use of water resources at household and
agricultural levels. In order to do so, a "moving
campaign" has been established that has reached
every village in Malta to promote the importance
of water saving, through the understanding of
how limited natural water resources are, and the
dependence on NCWR. A water-saving kit has
been given to all households in Malta, which
includes water tap airators, and efficient
showerheads. Customers may also book a free
household water audit to identify any leaks that
may be present at household level. An intensive
online media campaign has also been initiated
which showcased the complete national water
cycle, through a series of interviews and
documentaries.

Actions taken to achieve objectives

Main Achievement to date (related
outcomes)

The campaign has distributed the water saving kit
to more than 90,000 households and engaged
with almost 400,000 national residents. Public
engagemnet is now reaching its final period, and
is expected to conclude by June 2023
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