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Urban food-energy-water ( FEW ) nexus: conceptual frameworks and prospects
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State Key Joint Laboratory of Environmental Simulation and Pollution Control, School of Environment, Beijing Normal University, Betjing 100875, China

Abstract: Food, energy, and water ( FEW ) are three kinds of essential and indispensable resources to human beings.
Moreover, they are interlinked with one another, and changing the components of one system may lead to ripple effects
(desired or undesired) on the other two systems. Currently, the FEW nexus is increasingly concerned by scholars and
policy makers. The FEW nexus is a key concept to address the issues of population boom, resource scarcity, and
environmental degradation. However, there still lacks consistent and explicit cognitions of the FEW nexus. Most of existing
studies focus on the characterization and quantification of the FEW nexus from multiple perspectives. Little attention is paid
to the universal experience in synergy management, especially for urban systems. Cities are critical carriers of the population
and economic activities and are also important contributors to the FEW consumption. They are essential for the sustainable
development and are thus inextricable parts of the FEW nexus. However, urban FEW nexus has been rarely concerned by
existing studies. This study presented a comprehensive review to track the progress of the FEW nexus. We also proposed a
three-dimensional conceptual framework of the urban FEW nexus to achieve urban sustainable development goals, including
resource interdependency, resource provision, and system integration. Finally, we discussed future directions of urban FEW

nexus studies.
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Fig.1 The increasing trend of FEW nexus publications (from ISI Web of Knowledge)
EA:BBUR-Al energy-agriculture; EF . BEVR-E4) energy-food; EW: BEVR-/K energy-water; EFW: BEUE-E-7K energy-food-water; EFWL: g Ui -
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Table 1 Methods and research status of FEW nexus

<yl EL:f] J7i: BH R
Types Purpose Methods Elements Scales
JEAZ P Ak T kY EX/INTTeR) I EP3
Footprint accounting LCA3%-] Y BRIE K (FRINEPR
[0A[42-48] BY) eI K 55 W X R
ARG PEAL 5 R FEbRA FR 1314951 127N/ 3 NINEP N RS
System simulation En PAL 2 ¥ /T Y B K LININEP
MAE B RSN — B R 5] REUR K P
Optimal management WEAP-LEAPL] BETR K %
Modified SWAT"?! BRI K PN
CLEWSs!%-00] o BRI KA %
WEFO!? Y R K il
LIPSON!®3] Y e K i)
WEF Nexus Tool 2.0 ¥ BB K 52 X 3k

LCA : 2= i I ITE M life cycle assessment; TOA : 36 A 7 Hi 43 #7 input-output analysis; WEAP; 7K %5 I PE#r 5 #L R 2 water evaluation and
planning model; LWAP K W] RE U M %I A5 %) long-range energy alternatives planning; SWAT: £ 3-7K % Y34k T H. soil and water assessment tool;
CLEWs . S5 3R] JF]  FEVRANK E M climate, land-use, energy and water strategies; WEFO 7K | BEVR A H) 22 4 KB 56 R AAR Y water, energy
and food security nexus optimization model ; LIPSON ; A< AL 88 iU A 7 R GL V24! locally integrated production system onion model; WEF ;7K - B -1

¥ water-energy-food.
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Fig.2 The conceptual framework of urban FEW nexus
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Table 2 Comparison of urban FEW nexus in different perspectives
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Perspective Available methods Aim
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