[bookmark: _GoBack]Nexus approach to enhance water-energy-food security and ecosystems resilience under climate change in the Mediterranean – Supplementary note
Authors: Philippe Drobinski1,2,*, Marta G. Rivera Ferre3, Mohamed Abdel Monem4, Assem Abu Hatab5,6, Mohamed Behnassi7,8, Tarik Chfadi9, Wolfgang Cramer10, Marta Debolini11,12, Fatima Driouech9, Ahmed El-Kenawy13, Margarita García-Vila14, Joël Guiot15, Emilia Lamonaca16, Feliu López-i-Gelats17, Žiga Malek18, Maria P. Papadopoulou19, Fabio G. Santeramo16
1. Laboratoire de Météorologie Dynamique-Institut Pierre-Simon Laplace, Ecole Polytechnique, Institut Polytechnique de Paris, Ecole Normale Supérieure (ENS), Paris Sciences Lettres Research University, Sorbonne Université, CNRS, Palaiseau, France
2. Energy4Climate Interdisciplinary Center, Institut Polytechnique de Paris, Ecole des Ponts, CNRS, CEA, Palaiseau, France
3. INGENIO, (CSIC-Universitat Politècnica de València), Spain
4. Egyptian Atomic Energy Authority & Regional Office for the Near East and North Africa, Food and Agriculture Organization of the United Nations, FAO, P.O. Box: 2223, Dokki, Cairo, Egypt
5. Department of Economics, Swedish University of Agricultural Sciences, Uppsala, Sweden
6. The Nordic Africa Institute, PO Box 1703, SE-75147 Uppsala, Sweden
7. Economic Social and Environmental Council (CESE), Rabat, Morocco
8. Center for Environment, Human Security & Governance (CERES), Agadir, Morocco
9. International Water Research Institute, Mohammed VI Polytechnic University, Ben Guerir, Morocco
10. Mediterranean Institute for Biodiversity and Ecology (IMBE), Aix Marseille University, CNRS, IRD, Avignon University, Aix‐en‐Provence, France
11. EMMAH, INRAe, Avignon, France
12. Fondazione CMCC, IAFES Division, Sassari, Italy
13. Instituto Pirenaico de Ecologia, IPE-CSIC, Zaragoza, 50059, Spain
14. Instituto de Agricultura Sostenible, CSIC, Cordoba, Spain
15. Aix Marseille University, CNRS, IRD, College de France, CEREGE, ECCOREV, Aix‐en‐Provence, France
16. University of Foggia, Italy
17. Agroecology and Food Systems Chair, Faculty of Health and Wellbeing Sciences, University of Vic-Central University of Catalonia, Barcelona, Spain
18. Institute for Environmental Studies, Vrije Universiteit Amsterdam, Amsterdam, the Netherlands
19. School of Rural, Surveying & Geoinformatics Engineering, National Technical University of Athens (NTUA), Greece
* Corresponding author: philippe.drobinski@lmd.ipsl.fr
Methodology presentation
The review and assessment of nexus approach-based solutions implemented in the Mediterranean includes 147 articles from the first published literature review of the WEFE nexus approaches in the Mediterranean region by Lucca et al. (2023)1 and 57 complementary articles for the identification, screening and selection of possible existing adaptation and mitigation options for the WEFE nexus. A total of 205 research articles were therefore selected and analysed. Each article is assigned a code corresponding to a specific response option (Table SM1). According to the classification adopted by the Climate-ADAPT platform and the technical report of the European Topic Centre on Climate Change impacts, vulnerability and Adaptation2 (ETC/EAA, 2021), based on the IPCC (2014) report3,4, adaptation solutions can be grouped into three broad categories: structural and physical, social, and institutional. Since these encompass a wide variety of measures beyond the WEFE sectors, we selected and reorganized those with direct relevance to the Mediterranean WEFE context. Mitigation and adaptation options are therefore presented as: technological, ecosystem-based (including nature-based solutions), behavioural change, and governance/institutional. In addition, because water conservation and irrigation-related solutions emerged as a particularly critical and widely addressed theme in the Mediterranean, we included this as a separate fifth category. This is the classification used in Figure 2 and Table SM1. It has to be underlined that just the options already applied and documented in the Mediterranean area have been assessed, not all the possible adaptation solutions available.

Table SM1 | Class of solution and code of response option assigned to each reviewed article and the number of case studies corresponding to each response option.
	Class of solution
	Code
	Type of solution
	N° of papers

	Governance and Institutional options
	GOUV
	Policies on water pricing and limiting and reducing water use
	3

	Technological options
	TECH1
	Use of renewable energy in agriculture and other sectors
	42

	
	TECH2
	Digitalization and precision agriculture
	2

	
	TECH3
	Early warning systems and climate services
	7

	
	TECH4
	Increased bio-energy crop production in marginal areas
	8

	Water conservation and irrigation solutions
	WAT1
	Unconventional water resources and improved use efficiency
	12

	
	WAT2
	New irrigation techniques
	16

	
	WAT3
	Water reuse for irrigation
	11

	Nature and ecosystem based approaches
	NEbS1
	Nature based solutions
	10

	
	NEbS2
	Agroecological management practices
	18

	Social options: behavioural change
	SOCIO
	Mediterranean diet and restrained consumption
	30




Referencing information
Each article was given an identification number (Table SM2; left-most column). The title and the digital object identifier (DOI) is given to ensure the traceability of the reviewed articles. 

Table SM2 | Identification number (left-most column), digital object identifier (DOI) (middle column) and title (right-most column) of the reviewed articles.
	# 
	DOI
	TITLE

	1
	10.1016/j.ecohyd.2017.07.001
	Valuing of Wadi El-Rayan ecosystem through water–food–energy nexus approach

	2
	10.1016/j.scitotenv.2018.05.197
	National water, food, and trade modeling framework: The case of Egypt

	3
	10.3390/land11050673
	Multifunction land use to promote energy communities in Mediterranean region: Cases of Egypt and Italy

	4
	10.1016/j.jclepro.2022.133944
	Towards renewable energy targets for the Middle East and North African region: A decarbonization assessment of energy-water nexus

	5
	10.1002/er.6331
	Smart system management and techno-environmental optimal sizing of a desalination plant powered by renewables with energy storage

	6
	10.1021/acs.est.9b00177
	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)

	7
	10.3389/frwa.2021.744773
	A system innovation approach for science-stakeholder interface: Theory and application to water-land-food-energy nexus

	8
	10.1016/j.esd.2022.08.009
	From participatory process to robust decision-making: An agriculture-water-energy nexus analysis for the Souss-Massa basin in Morocco

	9
	10.1007/s11356-019-06576-y
	Renewables, food (in)security, and inflation regimes in the coastline Mediterranean countries (CMCs): the environmental pros and cons

	10
	10.5004/dwt.2021.26555
	An experimental study on draw solution performance in fertilizer drawn forward osmosis under water energy food nexus framework in Egypt

	11
	10.1016/j.resconrec.2022.106446
	Nexus analysis and life cycle assessment of regional water supply systems: A case study from Italy

	12
	10.1016/j.seta.2017.02.009
	Innovative energy solutions for improving food preservation in humanitarian contexts: A case study from informal refugees settlements in Lebanon

	13
	10.3390/su11010295
	Water supply and energy in residential buildings: Potential savings and financial profitability

	14
	10.1016/j.scitotenv.2020.143879
	An explorative assessment of environmental and nutritional benefits of introducing low-carbon meals to Barcelona schools

	15
	10.1016/j.seta.2022.102002
	Management of energy and water resources by minimizing the rejected renewable energy

	16
	10.3390/w11091838
	Water-energy nexus for an Italian storage hydropower plant under multiple drivers

	17
	10.1016/j.crhy.2017.06.001
	The multipurpose water uses of hydropower reservoir: The SHARE concept; [Le multi-usage de l'eau des réservoirs hydroélectriques à buts multiples: Le concept SHARE]

	18
	10.1080/15567036.2022.2120929
	Water-energy nexus: A systematic analysis and evaluation of a center-pivot irrigation system

	19
	10.1016/j.enconman.2020.113043
	Water-energy nexus: A thermoeconomic analysis of polygeneration systems for small Mediterranean islands

	20
	10.1371/journal.pone.0271443
	Implementing a combined delphi and focus group qualitative methodology in nexus research designs-The case of the WEFE nexus in Apokoronas, Crete

	21
	10.1061/(ASCE)WR.1943-5452.0001541
	Potential energy, economic, and environmental impacts of hydro power pressure reduction on the water-energy-food nexus

	22
	10.1016/j.renene.2021.01.084
	Evaluation of the design and performance of a micro hydropower plant in a pressurized irrigation network: Real world application at farm-level in Southern Spain

	23
	https://www.researchgate.net/publication/343083588_Geothermal_energy_for_sustainable_water_Desalination_case_of_Tunisia_w_e_international_water_resources_section
	Geothermal energy for sustainable water desalination: Case of Tunisia

	24
	10.1016/j.envsci.2021.01.006
	The impact of adopting a water-energy nexus approach in Jordan on transboundary management

	25
	10.1016/j.jclepro.2019.119416
	Mini-hydro power plant for the improvement of urban water-energy nexus toward sustainability - A case study

	26
	10.1016/j.ecolecon.2021.107140
	Guiding cities under increased droughts: The limits to sustainable urban futures

	27
	10.1016/j.renene.2019.09.119
	Hydropower energy recovery in irrigation networks: Validation of a methodology for flow prediction and pump as turbine selection

	28
	10.1088/1748-9326/9/12/124014
	Water and energy footprint of irrigated agriculture in the Mediterranean region

	29
	10.3389/fclim.2021.782553
	The water-energy-food-ecosystem nexus in the Mediterranean: Current issues and future challenges

	30
	10.1007/s11269-019-2196-5
	Integrated approach for supporting sustainable water resources management of irrigation based on the WEFN framework

	31
	10.1016/j.advwatres.2017.10.027
	An index-based approach for the sustainability assessment of irrigation practice based on the water-energy-food nexus framework

	32
	10.1016/j.spc.2017.11.001
	Life Cycle Assessment for eco-design of product–package systems in the food industry—The case of legumes

	33
	10.1016/j.enpol.2018.11.002
	An alternative to market-oriented energy models: Nexus patterns across hierarchical levels

	34
	10.1080/07900627.2015.1036966
	Energy cost of irrigation policy in Morocco: a social accounting matrix assessment

	35
	10.1080/15715124.2018.1446966
	Analysis of the water–energy nexus in central Oum Er-Rbia sub-basin–Morocco

	36
	10.1002/ird.2060
	Dynamic behaviour of the water–food–energy nexus: Focus on crop production and consumption

	37
	10.1080/02508060.2017.1309630
	Water-food-energy nexus index to maximize the economic water and energy productivity in an optimal cropping pattern

	38
	https://kobra.uni-kassel.de/items/46c95554-87b3-40e2-8654-5667a59578d0s
	Climate change adaptation solutions for the green sectors of selected zones in the MENA region

	39
	10.1016/j.desal.2021.114952
	Feasibility analysis and optimization of an energy-water-heat nexus supplied by an autonomous hybrid renewable power generation system: An empirical study on airport facilities

	40
	10.1007/s10098-015-0947-4
	Design of production systems with hybrid energy and water generation for sustainable value creation

	41
	10.1177/0958305X211073807
	Application of RALS cointegration test assessing the role of natural resources and hydropower energy on ecological footprint in emerging economy

	42
	10.1016/j.agwat.2020.106073
	Energized water: Evolution of water-energy nexus in the Spanish irrigated agriculture, 1950–2017

	43
	10.1016/j.envsci.2019.10.008
	Water energy food nexus approach for sustainability assessment at farm level: An experience from an intensive agricultural area in central Italy

	44
	10.1016/j.envsci.2020.08.019
	Assessment of the economic and environmental sustainability of Variable Rate Technology (VRT) application in different wheat intensive European agricultural areas. A water-energy-food nexus approach

	45
	10.1016/j.apenergy.2017.06.013
	Quantifying the water-power linkage on hydrothermal power systems: A Greek case study

	46
	10.3390/w13141954
	LCA-based environmental performance of olive cultivation in northwestern Greece: from rainfed to irrigated through conventional and smart crop management practices

	47
	10.1016/j.apenergy.2019.05.084
	Dynamic, multi-objective optimal design and operation of water-energy systems for small, off-grid islands

	48
	10.2495/SC210211
	Water sustainability: a case study using social and economic metabolism perspective

	49
	10.3390/w12113172
	Integrating stakeholder views and system dynamics to assess the water–energy–food nexus in Andalusia

	50
	10.1080/02508060.2015.1070328
	Governance of transitions towards sustainable development – the water–energy–food nexus in Cyprus

	51
	10.1080/07900627.2012.642240
	Evaluation of Spain's water-energy nexus

	52
	Paper presented at the OCEANS 2017 - Anchorage, 2017-January 1–6.
	Wave energy converters (WEC) for desalination applications. A potential application in Mediterranean Sea

	53
	10.1109/ASET48392.2020.9118296
	Integrated analysis for renewable energy-economic development-environmental sustainability (RE-ED-ES) nexus: Analysis of MENA countries

	54
	10.3390/agronomy10101474
	Micro-grid solar photovoltaic systems for rural development and sustainable agriculture in Palestine

	55
	10.3390/agronomy12092224
	Placing ecosystem services within the water–food–energy–climate nexus: a case study in Mediterranean mixed orchards

	56
	10.3389/fenvs.2022.820125
	Resilience Analysis Framework for a Water–Energy–Food Nexus System Under Climate Change

	57
	10.1007/s10098-015-1076-9
	Energy–water–food nexus in the Spanish greenhouse tomato production

	58
	10.1016/j.ecoser.2018.12.013
	Assessing the policy scenarios for the Ecosystem Water Food Energy (EWFE) nexus in the Mediterranean region

	59
	10.1016/j.scitotenv.2020.144471
	The biodiversity-wind energy-land use nexus in a global biodiversity hotspot

	60
	10.3390/en12081455
	Transboundary exchanges of renewable energy and desalinated water in the Middle East

	61
	10.1016/j.apenergy.2017.05.003
	Spatial and temporal synchronization of water and energy systems: Towards a single integrated optimization model for long-term resource planning

	62
	10.1016/j.jclepro.2017.03.178
	Integrated circular economy and education model to address aspects of an energy-water-food nexus in a dairy facility and local contexts

	63
	10.1142/S2382624X18500054
	Assessing Action Situation Networks: A Configurational Perspective on Water and Energy Governance in Irrigation Systems

	64
	10.1016/j.energy.2021.120347
	Water-energy nexus of Turkey's municipalities: Evidence from spatial panel data analysis

	65
	10.1016/j.solener.2016.07.003
	The potential of water infrastructure to accommodate solar PV systems in Mediterranean islands

	66
	10.3389/fnut.2014.00023
	Natural Resources – Food Nexus: Food-Related Environmental Footprints in the Mediterranean Countries

	67
	10.1016/j.wasman.2018.09.009
	Combined application of Life Cycle Assessment and linear programming to evaluate food waste-to-food strategies: Seeking for answers in the nexus approach

	68
	10.3390/w11020306
	Towards ranking the water-energy-food-land use-climate nexus interlinkages for building a nexus conceptual model with a Heuristic Algorithm

	69
	10.1016/j.scitotenv.2020.137264
	Systems thinking on the resource nexus: Modeling and visualization tools to identify critical interlinkages for resilient and sustainable societies and institutions

	70
	10.3390/en11051203
	Impacts of decarbonization on the water-energy-land (WEL) nexus: A case study of the Spanish electricity sector

	71
	10.5194/hess-24-4727-2020
	A Water-Energy-Food Nexus approach for conducting trade-off analysis: Morocco's phosphate industry in the Khouribga region

	72
	10.1016/j.scitotenv.2020.137576
	Environmental assessment of food and beverage under a NEXUS Water-Energy-Climate approach: Application to the spirit drinks

	73
	10.2166/ws.2013.103
	From energy balance to energy efficiency indicators including water losses

	74
	10.1016/j.jclepro.2019.06.065
	Water-energy-food nexus: A case study on medicinal and aromatic plants

	75
	10.1016/j.ecolmodel.2021.109702
	Sustainable agriculture, food security and diet diversity. The case study of Tuscany, Italy.

	76
	10.1016/j.ecolecon.2021.107270
	Eating local and in-season fruits and vegetables: Carbon-water-employment trade-offs and synergies

	77
	10.1016/j.resconrec.2020.105205
	An analytical framework to assess SDG targets within the context of WEFE nexus in the Mediterranean region

	78
	10.1016/j.rser.2020.110441
	A water-waste-energy nexus approach to bridge the sustainability gap in landfill-based waste management regions

	79
	10.1016/j.rser.2017.05.263
	Perennial energy crops vs. durum wheat in low input lands: Economic analysis of a Greek case study

	80
	10.2298/TSCI171204218M
	A solar air-cooled high efficiency absorption system in dry hot climates: Reduction of water consumption and environmental impact

	81
	10.3390/su131910952
	Water–energy–food–climate nexus in an integrated peri‐urban wastewater treatment and reuse system: From theory to practice

	82
	10.3390/w10050664
	The water-energy-food nexus: A fuzzy-cognitive mapping approach to support nexus-compliant policies in Andalusia (Spain)

	83
	10.3390/agronomy11020351
	Influence of the water source on the carbon footprint of irrigated agriculture: A regional study in south-eastern Spain

	84
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	Energy and greenhouse-gas emissions in irrigated agriculture of SE (southeast) Spain. Effects of alternative water supply scenarios
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	Application of a water–energy–food nexus framework for the Duero river basin in Spain

	86
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	Assessing water, energy and emissions reduction from water conservation measures in buildings: a methodological approach

	87
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	Food waste-water-energy nexus: Scrutinizing sustainability of biodiesel production from sunflower oil consumption wastes in Turkey till 2030

	88
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	The water footprint assessment of electricity production: An overview of the economic-water-energy nexus in Italy

	89
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	Techno-economic viability of agro-photovoltaic irrigated arable lands in the EU-Med region: A case-study in southwestern Spain

	90
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	Water scarcity and shale gas prospects in Tunisia—potential impacts of hydraulic fracturing on regional water stress

	91
	10.1016/j.apenergy.2016.11.051
	Building-integrated rooftop greenhouses: An energy and environmental assessment in the Mediterranean context

	92
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	Environmental footprints of food consumption and dietary patterns among Lebanese adults: A cross-sectional study

	93
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	Modeling and optimal dimensioning of a pumped hydro energy storage system for the exploitation of the rejected wind energy in the non-interconnected electrical power system of the Crete Island, Greece
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	Environmental and techno-economic analysis of the integration of biogas and solar power systems into urban wastewater treatment plants
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Reviewed papers geographical classification
For each analyzed paper, its location is specified in terms of local area, region or country (Table SM3).

Table SM3 | Location (country and local area or region when relevant) for each reviewed article.
	# 
	COUNTRY
	LOCATION
	SCALE

	1
	Egypt
	Wadi el Rayan
	Sub-national

	2
	Egypt
	Egypt
	National

	3
	Italy; Egypt
	Montalto di Castro
	Sub-national

	4
	MENA
	MENA
	National

	5
	Tunisia
	Djerba
	Sub-national

	6
	Spain
	Spain
	National

	7
	Greece
	Thessaly
	Sub-national

	8
	Morocco
	Sous-Moussa Basin
	River basin

	9
	Mediterranean
	Mediterranean
	National

	10
	Egypt
	Egypt
	National

	11
	Italy
	Emilia-Romagna
	Sub-national

	12
	Lebanon
	Unknown
	National

	13
	Spain
	Zaragoza
	Sub-national

	14
	Spain
	Barcelona
	Sub-national

	15
	Greece
	Fournoi Korseon
	Sub-national

	16
	Italy
	Morasco dam
	River basin

	17
	France
	Durance-Verdon basin
	River basin

	18
	Algeria
	El Oued
	National

	19
	Italy
	Favignana; Salina
	Sub-national

	20
	Greece
	Apokoronas
	Sub-national

	21
	Spain
	Andalusia
	Sub-national

	22
	Spain
	Genil River
	River basin

	23
	Tunisia
	Tunisia
	National

	24
	Israel; Jordan
	Israel; Jordan
	National

	25
	Italy
	Turin
	Sub-national

	26
	Spain
	Benidorm
	Sub-national

	27
	Spain
	Canal del Zujar irrigation district
	River basin

	28
	Mediterranean
	Mediterranean
	National

	29
	Southern Euromed
	Malta; Cyprus; Greece; Spain; Italy; France;
	National

	30
	Italy
	Fortore irrigation district
	River basin

	31
	Italy
	Fortore irrigation district
	

	32
	Italy
	Italy
	National

	33
	Spain
	Catalonia
	Sub-national

	34
	Morocco
	Morocoo
	National

	35
	Morocco
	Oum Er-Rbia basin
	River basin

	36
	Egypt
	Egypt
	National

	37
	Egypt
	Egypt
	National

	38
	Lebanon; Jordan
	Lebanon; Jordan
	National

	39
	Egypt
	New Capital International Airport
	Sub-national

	40
	Cyprus
	Cyprus
	National

	41
	Turkey
	Turkey
	National

	42
	Spain
	Spain
	National

	43
	Italy
	Piana di Tarquinia
	Sub-national

	44
	Greece
	Larissa
	Sub-national

	45
	Greece
	Greece
	National

	46
	Greece
	Epirus
	Sub-national

	47
	Italy
	Ustica
	Sub-national

	48
	Spain
	Spain
	National

	49
	Spain
	Andalusia
	Sub-national

	50
	Cyprus
	Cyprus
	Sub-national

	51
	Spain
	Spain
	National

	52
	Italy
	Sicily
	Sub-national

	53
	MENA
	MENA
	National

	54
	Palestine
	West Bank
	Sub-national

	55
	Cyprus
	
	Sub-national

	56
	Greece
	Greece
	National

	57
	Spain
	Almeria
	Sub-national

	58
	Mediterranean
	Mediterranean
	National

	59
	Greece
	Greece
	National

	60
	Israel; Jordan; Palestine
	Israel; Jordan; Palestine
	National

	61
	Spain
	Spain
	National

	62
	Turkey
	Ankara
	Sub-ntional

	63
	Spain
	Riegos Alto Aragon
	River basin

	64
	Turkey
	Turkey
	National

	65
	Greece; Italy; Cyprus; France
	Sardinia, Sicily, Cyprus, Crete, Corse
	Sub-national

	66
	Mediterranean
	Mediterranean
	National

	67
	Spain
	Cantabria
	Sub-national

	68
	Greece
	Greece
	National

	69
	Greece
	Greece
	

	70
	Spain
	Spain
	National

	71
	Morocco
	Khouribg
	Sub-national

	72
	Spain
	Cantabria
	Sub-national

	73
	Italy
	Modena
	Sub-national

	74
	Cyprus
	Cyprus
	Sub-national

	75
	Italy
	Tuscany region
	Sub-national

	76
	Spain
	Spain
	Sub-national

	77
	Mediterranean
	Mediterranean
	National

	78
	Italy
	Catania province
	Sub-national

	79
	Greece
	Karditsa
	Sub-national

	80
	Spain
	Almeria
	Sub-national

	81
	Italy
	Peschiera Borromeo
	Sub-national

	82
	Spain
	Andalusia
	Sub-national

	83
	Spain
	Segura River Basin
	River basin

	84
	Spain
	Campo de Cartagena irrigation district
	River basin

	85
	Spain
	Duero River basin
	River basin

	86
	Portugal
	Portugal
	National

	87
	Turkey
	Turkey
	National

	88
	Italy
	Italy
	National

	89
	Spain
	Seville
	Sub-national

	90
	Tunisia
	Tunisia
	National

	91
	Spain
	Bellaterra
	Sub-national

	92
	Lebanon
	Lebanon
	National

	93
	Greece
	Crete island
	Sub-national

	94
	Turkey
	Turkey
	National

	95
	Morocco
	Ouled Zidane
	Sub-national

	96
	Italy
	Arno river basin
	River basin

	97
	Italy
	Italy
	National

	98
	Greece
	Greece
	National

	99
	Greece
	Greece
	

	100
	Greece
	Greece
	

	101
	Greece
	Anafi
	Sub-national

	102
	Spain
	Valencia
	Sub-national

	103
	Spain
	Vallada
	Sub-national

	104
	Italy
	Genova
	Sub-national

	105
	Tunisia
	Qayrouan
	Sub-national

	106
	Greece
	Pinios river basin
	River basin

	107
	Greece
	Pinios river basin
	

	108
	Egypt
	Alexandria
	Sub-national

	109
	Algeria
	Algeria
	National

	110
	Portugal
	University of Aveir
	Sub-national

	111
	Mediterranean
	Mediterranean
	National

	112
	Egypt
	Alexandria
	Sub-national

	113
	Italy
	Maniago
	Sub-national

	114
	Greece
	Thessaly
	Sub-national

	115
	Spain
	Spain
	Sub-national

	116
	Spain
	Spain
	Sub-national

	117
	Spain
	Jucar river Basin
	River basin

	118
	Israel
	Israel
	National

	119
	Spain
	Campo de Cartagena irrigation district, Miraflores irrigation district, Calasparra-Cieza irrigation district
	River basin

	120
	Italy
	Sardinia
	Sub-national

	121
	Israel
	Israel
	National

	122
	Portugal
	Portugal
	National

	123
	Spain
	Spain
	National

	124
	Spain
	El Vallès Occidental
	Sub-national

	125
	Spain
	Spain
	National

	126
	Italy
	Catania province
	Sub-national

	127
	Italia
	Basilicata
	Sub-national

	128
	Spain
	Spain
	National

	129
	Spain
	Riegos Alto Aragon
	River basin

	130
	Spain
	Murcia & Alicante regions
	Sub-national

	131
	Italy
	Pantelleria
	Sub-national

	132
	Spain
	Spain
	National

	133
	Greece
	Galaxidi
	Sub-national

	134
	Turkey
	Sakaria
	Sub-national

	135
	Spain
	Barcelona
	Sub-national

	136
	Spain
	Benidorm
	Sub-national

	137
	Spain
	Benidorm
	Sub-national

	138
	Spain
	El Vallès Occidental
	Sub-national

	139
	Greece
	Thessaly
	Sub-national

	140
	Greece
	Greece
	Sub-national

	141
	Spain
	Ebro Delta
	River basin

	142
	Italy
	Italy
	national

	143
	Egypt
	Egypt
	National

	144
	Mediterranean
	Mediterranean
	National

	145
	Mediterranean
	Mediterranean
	

	146
	Mediterranean
	Mediterranean
	

	147
	Jordan; France; Algeria; Morocco
	
	National

	148
	France; Italy; Algeria; Spain; Turkey
	
	

	149
	Italy
	Emilia Romagna region
	Sub-national

	150
	Mediterranean
	Mediterranean
	National

	151
	MENA
	MENA
	National

	152
	Arizona
	
	Sub-national

	153
	Mediterranean
	Mediterranean
	National

	154
	Italy
	Tuscany
	Sub-national

	155
	Mediterranean
	Mediterranean
	National

	156
	Spain
	
	

	157
	Mediterranean
	Mediterranean
	National

	158
	Mediterranean
	Mediterranean
	National

	159
	Mediterranean
	Mediterranean
	National

	160
	Spain
	Spain
	National

	161
	Mediterranean
	Mediterranean
	National

	162
	Italy
	Sicily
	Sub-national

	163
	Mediterranean
	Mediterranean
	National

	164
	Mediterranean
	Mediterranean
	National

	165
	Mediterranean
	Mediterranean
	National

	166
	Portugal
	Douro wine region
	River basin

	167
	Mediterranean
	Mediterranean
	

	168
	no
	no
	

	169
	no
	no
	

	170
	France
	Lavalette, Montpellier
	Sub-national

	171
	Global
	
	

	172
	Mediterranean
	Mediterranean
	National

	173
	Italy
	Marche technical university, University of Genova
	Sub-national

	174
	Mediterranean
	Mediterranean
	National

	175
	Italy
	Italy
	National

	176
	Jordan; Lebanon; Morocco
	
	National

	177
	Morocco; Lybia; Egypt
	
	National

	178
	Global
	
	

	179
	Lebanon
	Lebanon
	National

	180
	Mediterranean
	Mediterranean
	National

	181
	Spain
	Valencia Province, Canals Municipality
	Sub-national

	182
	Italy
	Portoscuso
	Sub-national

	183
	Spain; Italy; Turkey
	Alcalà de Henares (Spain); Milan (Italy); Cankaya Municipality (Turkey)
	Sub-national

	184
	Greece
	Crete
	Sub-national

	185
	Italy
	Gorla Maggiore municipality
	Sub-national

	186
	Spain
	Boadella, Darnius
	Sub-national

	187
	Mediterranean
	Mediterranean
	National

	188
	Turkey
	Turkey
	National

	189
	Mediterranean
	Mediterranean
	National

	190
	Global
	
	

	191
	Global
	
	

	192
	MENA
	
	National

	193
	Greece
	Karla reservoir
	River basin

	194
	Spain; Grece
	
	National

	195
	MENA
	
	National

	196
	Spain
	Spain
	National

	197
	Mediterranean
	Mediterranean
	National

	198
	Mediterranean
	Mediterranean
	

	199
	Mediterranean
	Mediterranean
	

	200
	Spain; Italy; Greece; Slovenia; Croatia; Bosnia; Montenegro; Northern Macedonia
	4 river basins: Ebro, Adige, Sava, Evrotas
	River basin

	201
	Spain 
	Spain 
	National

	202
	France
	Montpellier
	Sub-national

	203
	Mediterranean
	Mediterranean
	National

	204
	Morocco
	Saiss region
	Sub-national



[bookmark: _Hlk207362102]Response option analysis
Each article was assigned a response option code (Table SM4). Papers were excluded not because of the method of analysis (qualitative or quantitative), but based on the assessment of the options considered. Only papers in which the impact on one or more WEFE components was clearly identifiable, were retained.
Table SM4 | Inclusion (in case not, reason specified) and response option code for each analysed paper.
	Paper number
	To be included (y/n)
	Reason (of not including)
	Response option code

	1
	yes
	
	WAT3

	2
	yes
	
	SOCIO

	3
	no
	only qualitative analysis of adopting agrivoltaics
	

	4
	yes
	
	TECH1

	5
	yes
	
	TECH1

	6
	yes
	
	WAT2

	7
	no
	None response option investigated
	

	8
	yes
	
	TECH1

	9
	no
	None response option investigated
	

	10
	yes
	
	WAT1

	11
	yes
	
	TECH 1

	12
	yes
	
	TECH1

	13
	no
	Response option not relevant - increasing energy effieciency in building water supply
	

	14
	yes
	
	SOCIO

	15
	yes
	
	TECH1

	16
	no
	None response option investigated
	

	17
	yes
	
	GOUV

	18
	yes
	
	WAT2

	19
	yes
	
	TECH1

	20
	no
	None response option investigated
	

	21
	yes
	
	TECH1

	22
	yes
	
	TECH1

	23
	yes
	
	TECH1

	24
	no
	None response option investigated
	

	25
	yes
	
	TECH1

	26
	no
	Non response option investigated
	

	27
	yes
	
	TECH1

	28
	yes
	
	WAT2

	29
	yes
	
	WAT1

	30
	yes
	
	WAT3

	31
	no
	Non response option investigated
	

	32
	yes
	
	NEbS2

	33
	no
	Non response option investigated
	

	34
	yes
	
	WAT2

	35
	no
	Non response option investigated
	

	36
	yes
	
	WAT2

	37
	yes
	
	OTHER

	38
	no
	
	

	39
	yes
	
	TECH1

	40
	no
	unclear soltion being presented
	

	41
	no
	Non response option investigated
	

	42
	yes
	
	WAT2

	43
	yes
	
	NEbS2

	44
	yes
	
	TECH2

	45
	no
	Non response option investigated
	

	46
	yes
	
	WAT2

	47
	yes
	
	TECH1

	48
	no
	Non response option investigated
	

	49
	yes
	
	GOUV

	50
	no
	Non response option investigated
	

	51
	yes
	
	TECH4

	52
	yes
	
	TECH1

	53
	no
	Non response option investigated
	

	54
	yes
	
	TECH1

	55
	yes
	
	NEbS2

	56
	yes
	
	TECH1

	57
	no
	Non response option investigated
	

	58
	no
	Results available do not allow impact evaluation
	

	59
	yes
	
	TECH1

	60
	no
	Non response option investigated
	

	61
	no
	Non response option investigated
	

	62
	yes
	
	TECH4

	63
	no
	Non response option investigated
	

	64
	no
	Non response option investigated
	

	65
	yes
	
	TECH1

	66
	yes
	
	SOCIO

	67
	no
	Results available do not allow impact evaluation
	

	68
	no
	Non response option investigated
	

	69
	no
	Non response option investigated
	

	70
	yes
	
	TECH1

	71
	no
	Non response option investigated
	

	72
	no
	Product-scale case study. Nor relevant for the assessment scale of the response options
	TECH1 

	73
	no
	Non response option investigated
	

	74
	yes
	
	NEbS2

	75
	yes
	
	SOCIO

	76
	yes
	
	SOCIO

	77
	no
	Non response option investigated
	

	78
	yes
	
	WAT1

	79
	yes
	
	TECH1

	80
	yes
	
	TECH1

	81
	yes
	
	WAT3

	82
	yes
	
	NEbS2

	83
	yes
	
	NEbS2

	84
	yes
	
	NEbS2

	85
	no
	does not investigate response option
	TECH1

	86
	yes
	
	NEbS1

	87
	yes
	
	TECH4

	88
	yes
	
	TECH1

	89
	yes
	
	NEbS1

	90
	no
	does not investigate response option
	TECH1

	91
	yes
	
	NEbS1

	92
	yes
	
	SOCIO

	93
	yes
	
	TECH1

	94
	yes
	
	TECH1

	95
	yes
	
	WAT2

	96
	no
	i dont think this is an explicit nexus paper
	

	97
	yes
	
	TECH4

	98
	no
	does not investigate response option
	TECH1

	99
	no
	does not investigate response option
	TECH1

	100
	no
	i dont see how we also additionaly fit the marine environments in our analysis with respect to the response classification
	

	101
	yes
	
	TECH1

	102
	yes
	
	WAT2

	103
	yes
	
	WAT2

	104
	yes
	
	NEbS2

	105
	no
	does not investigate response option
	TECH1

	106
	yes
	
	NEbS2

	107
	yes
	
	NEbS2

	108
	yes
	
	WAT2

	109
	yes
	
	TECH1

	110
	yes
	
	TECH1

	111
	no
	
	

	112
	yes
	
	NEbS2

	113
	no
	NA. the paper does not deal with a nexus solution, only a with a nexus analysis of a technology (recovery of waste heat for district cooling)
	

	114
	yes
	
	NEbS2

	115
	no
	does not investigate response option
	TECH1

	116
	yes
	
	TECH1

	117
	no
	does not investigate response option
	TECH1

	118
	no
	
	

	119
	yes
	
	TECH1

	120
	no
	does not investigate response option
	TECH1

	121
	no
	
	

	122
	yes
	
	TECH1

	123
	yes
	
	SOCIO

	124
	yes
	
	TECH1

	125
	yes
	
	TECH1

	126
	yes
	
	WAT1

	127
	yes
	
	TECH4

	128
	no
	same, governance papers at such macro view are irrelevant
	

	129
	no
	this is an institutional analysis
	

	130
	yes
	
	WAT1

	131
	yes
	
	WAT1

	132
	yes
	
	WAT2

	133
	yes
	
	TECH1

	134
	no
	does not investigate response option
	TECH1

	135
	yes
	
	SOCIO

	136
	no
	does not investigate response option
	TECH1

	137
	yes
	
	TECH1

	138
	yes
	
	WAT1

	139
	yes
	
	GOUV

	140
	yes
	
	TECH1 

	141
	yes
	
	WAT1

	142
	yes
	
	SOCIO

	143
	yes
	
	WAT3

	144
	yes
	
	SOCIO

	145
	yes
	
	SOCIO

	146
	yes
	
	NEbS2

	147
	yes
	
	WAT3

	148
	yes
	
	TECH1

	149
	yes
	
	TECH1

	150
	yes
	
	SOCIO

	151
	yes
	
	SOCIO

	152
	yes
	out of Mediterranean Region
	

	153
	yes
	
	SOCIO

	154
	yes
	
	NEbS1

	155
	yes
	
	SOCIO

	156
	yes
	
	SOCIO

	157
	yes
	
	SOCIO

	158
	yes
	
	WAT1

	159
	yes
	
	SOCIO

	160
	yes
	
	SOCIO

	161
	yes
	
	SOCIO

	162
	yes
	
	WAT3

	163
	yes
	
	SOCIO

	164
	yes
	
	TECH3

	165
	yes
	
	NEbS1

	166
	yes
	
	TECH3

	167
	yes
	
	SOCIO

	168
	no
	out of Mediterranean
	TECH1

	169
	no
	out of Mediterranean
	TECH1

	170
	yes
	
	TECH1

	171
	yes
	
	TECH1

	172
	yes
	
	WAT2

	173
	yes
	
	NEbS1

	174
	yes
	
	SOCIO

	175
	yes
	
	SOCIO

	176
	yes
	
	WAT2

	177
	yes
	
	TECH4

	178
	yes
	
	WAT1

	179
	yes
	
	WAT3

	180
	yes
	
	WAT3

	181
	yes
	
	NEbS1

	182
	yes
	
	TECH4

	183
	yes
	
	NEbS1

	184
	yes
	
	SOCIO

	185
	yes
	
	NEbS1

	186
	yes
	
	TECH3

	187
	yes
	
	NEbS2

	188
	yes
	
	SOCIO

	189
	yes
	
	NEbS2

	190
	yes
	
	TECH4

	191
	yes
	
	NEbS2

	192
	yes
	
	WAT1

	193
	yes
	
	NEbS1

	194
	yes
	
	WAT3

	195
	yes
	
	WAT1

	196
	yes
	
	SOCIO

	197
	yes
	
	TECH3

	198
	yes
	
	SOCIO

	199
	yes
	
	SOCIO

	200
	yes
	
	TECH3

	201
	yes
	
	TECH3

	202
	yes
	
	TECH1

	203
	yes
	
	SOCIO

	204
	yes
	
	WAT2



Assessment of response option’s impact on the water-energy-food-ecosystem nexus component
Each solution’s nexus value was assessed based on its interactions across at least two WEFE components. Impacts were categorized as positive, negative, or mixed, depending on documented trade-offs and synergies (Table SM5). In particular, for each paper selected on the bibliography, we indicated in which component the effects have been evaluated and if the effect was positive or negative. Nexus solutions were classified as having positive, negative, or mixed impacts based on their reported effects across water, energy, food, and ecosystems. “Positive” refers to options where studies documented beneficial outcomes across at least two nexus components without significant trade-offs. “Negative” refers to options where studies highlighted detrimental effects in one or more components without meaningful compensating benefits. “Mixed” applies to cases where studies reported both beneficial and detrimental impacts, or where evidence was inconsistent. For example, ecosystem restoration projects were consistently positive; large-scale desalination projects were often negative due to energy intensity and emissions; and irrigation modernization in Spain was mixed, improving efficiency but generating rebound effects that increased overall water use5,6.

Table SM5 | For each paper analysed, response (positive and/or negative) in each component of the nexus WEFE. The negative and/or positive response is assigned reading the paper and the impacts presented in the results, in terms of effects of the options in the different components. If any impact is registered/presented, neither + or – is assigned.
	# 
	WATER
	ENERGY
	FOOD
	ECOSYSTEMS

	1
	
	-
	+
	-

	2
	+
	
	+
	

	3
	
	
	
	

	4
	+
	+
	
	

	5
	+
	+
	
	

	6
	+
	-
	
	+

	7
	
	
	
	

	8
	+
	+
	+
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	+
	
	+

	12
	
	+
	+
	

	13
	
	
	
	

	14
	+
	+
	+
	+

	15
	+
	+
	+
	

	16
	
	
	
	

	17
	
	+
	+
	+

	18
	+
	+
	
	

	19
	+
	+
	
	

	20
	
	
	
	

	21
	+
	+
	
	

	22
	-
	
	
	

	23
	+
	+
	
	

	24
	
	
	
	

	25
	
	+
	
	

	26
	
	
	
	

	27
	-
	
	
	

	28
	+
	+
	
	

	29
	+
	
	
	

	30
	+
	+
	
	

	31
	
	
	
	

	32
	
	+
	
	+

	33
	
	
	
	

	34
	+
	-
	+
	

	35
	
	
	
	

	36
	+
	+
	
	

	37
	+
	+
	
	

	38
	
	
	
	

	39
	+
	+
	
	

	40
	
	
	
	

	41
	
	
	
	

	42
	+/-
	-
	
	

	43
	+
	+
	-
	+

	44
	+
	+
	
	+

	45
	
	
	
	

	46
	+
	+
	+
	+

	47
	+
	+
	
	

	48
	
	
	
	

	49
	+
	+
	
	

	50
	
	
	
	

	51
	-
	+
	
	

	52
	+
	+
	
	

	53
	
	
	
	

	54
	+
	+
	+
	

	55
	+
	+
	-
	

	56
	+
	+
	
	

	57
	
	
	
	

	58
	
	
	
	

	59
	
	+
	
	-

	60
	
	
	
	

	61
	
	
	
	

	62
	+
	+
	+
	

	63
	
	
	
	

	64
	
	
	
	

	65
	+
	+
	
	

	66
	+
	
	
	

	67
	
	
	
	

	68
	
	
	
	

	69
	
	
	
	

	70
	+
	+
	
	+

	71
	
	
	
	

	72
	+
	+
	+
	

	73
	
	
	
	

	74
	+
	+
	+
	

	75
	+
	
	+
	-

	76
	+
	
	+
	+

	77
	
	
	
	

	78
	+
	+
	
	-

	79
	+
	
	+
	

	80
	+
	+
	
	

	81
	+
	+
	
	+

	82
	+
	+
	+
	

	83
	+
	+
	+
	+

	84
	+
	+
	+
	

	85
	+
	+
	+
	

	86
	+
	+
	
	

	87
	+
	+
	
	+

	88
	+
	+
	
	

	89
	+
	+
	+
	

	90
	
	+
	
	

	91
	+
	+
	+
	+

	92
	+
	+
	+
	+

	93
	+
	+
	
	

	94
	+
	+
	
	+

	95
	+
	-
	
	

	96
	
	
	
	

	97
	+
	+
	
	+/-

	98
	+
	+
	+
	+

	99
	+
	+
	+
	+

	100
	
	
	
	

	101
	+
	+
	+
	

	102
	+
	+
	
	

	103
	+
	+
	
	

	104
	+
	+
	+
	+

	105
	+
	+
	
	

	106
	+
	
	+
	

	107
	+
	+
	+
	

	108
	+
	+
	+
	

	109
	
	+
	+
	+

	110
	+
	+
	
	

	111
	
	
	
	

	112
	+
	+
	+
	+

	113
	
	
	
	

	114
	+
	+
	+
	

	115
	+
	+
	
	

	116
	+
	
	
	+

	117
	+
	+
	
	

	118
	
	
	
	

	119
	+
	+
	+
	

	120
	+
	+
	+
	+

	121
	
	
	
	

	122
	+
	-
	-
	

	123
	+
	+
	
	+

	124
	+
	+
	+
	+

	125
	+
	+
	
	

	126
	+
	+
	
	+

	127
	+
	+
	
	+

	128
	
	
	
	

	129
	
	
	
	

	130
	+
	+
	
	

	131
	+
	+
	
	

	132
	+/-
	
	+
	+

	133
	
	+
	
	

	134
	+/-
	
	+
	

	135
	+
	+
	
	+

	136
	+
	+
	
	-

	137
	+
	+
	
	

	138
	+
	+
	+
	+

	139
	
	
	+
	+

	140
	+
	+
	
	

	141
	
	
	-
	-

	142
	+
	
	+
	

	143
	+
	
	+
	

	144
	+
	
	+
	+

	145
	+
	
	
	+

	146
	+
	
	+
	+

	147
	+
	
	
	+

	148
	+
	+
	+
	

	149
	+
	+
	+
	

	150
	
	
	+
	+

	151
	+
	+
	+
	

	152
	-
	-
	-
	-

	153
	+
	
	+
	+

	154
	
	
	
	+

	155
	+
	
	+
	+

	156
	+
	
	
	

	157
	+
	+
	+
	+

	158
	+
	+
	+
	+

	159
	
	
	+
	+

	160
	+
	
	+
	

	161
	+
	
	
	+

	162
	+
	
	+
	+

	163
	
	
	
	+

	164
	+
	
	+
	+

	165
	+
	+
	
	

	166
	+
	
	+
	

	167
	+
	
	+
	+

	168
	
	+
	+
	

	169
	+
	+
	+
	+

	170
	+
	+
	+
	+

	171
	
	+
	
	

	172
	+
	
	+
	

	173
	+/-
	+
	
	

	174
	
	+
	+
	+

	175
	+
	+
	+
	+

	176
	-
	+
	+
	

	177
	
	+
	
	+

	178
	+
	
	+
	-

	179
	+
	
	+
	

	180
	+
	
	
	

	181
	
	
	
	+

	182
	+
	+
	
	+

	183
	+
	
	
	+

	184
	+
	+
	+
	

	185
	+
	
	
	+

	186
	+
	+
	+
	

	187
	
	+
	+
	

	188
	
	+
	+
	

	189
	
	
	+
	+

	190
	
	+
	+
	

	191
	+
	
	+
	+

	192
	+
	
	+
	

	193
	+
	
	+
	

	194
	+
	
	+
	+

	195
	-
	
	+
	

	196
	+
	+
	+
	+

	197
	+
	
	+
	

	198
	+
	+
	+
	+

	199
	
	+
	
	+

	200
	+
	
	
	+

	201
	+
	+
	+
	

	202
	
	+
	+
	

	203
	+
	
	
	

	204
	-
	
	+
	



Based on an "expert knowledge" approach, the response options were also classified as transformational or incremental. Solutions were classified as incremental or transformational, following IPCC (2022) definitions7. Incremental solutions involve marginal changes over time within the existing system. Transformational solutions entail non-linear changes that require system reorganization, shifts in function and operation, and increased human inputs. Transformational responses may be the most appropriate when expected climate impacts are severe, when time for implementation is short, or when incremental options are reaching their limits. In the Mediterranean literature, the transformation level of solutions is rarely specified explicitly. Therefore, classification was based on expert judgment, informed by the nature and scope of the intervention. For example, improvements in irrigation efficiency were classified as incremental, as they modify existing practices without structural reorganization. By contrast, systemic governance reforms or behavioural change strategies were classified as transformational, as they involve shifts in institutional structures and cross-sectoral resource management and in the context of the WEFE nexus, generate positive effects across the four nexus components.
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