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1. Introduction 
 
As major centres of human populations, cities are also economic 
powerhouses responsible for around 80 per cent of global GDP. Although 
increasing urbanisation and economic growth provide significant benefits, they 
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also play a major role in the global rate of resource consumption and are 
significant sources of anthropogenic environmental impacts. Cities consume 
around 70 to 75 per cent of global energy and materials, a megatrend which is 
set to continue into the future (Hodson, Marvin, Robinson, & Swilling, 2012; 
IEA, 2008; Shell, 2012; UNEP, 2013a). 
 
In recent decades, countries in Asia and the Pacific region have seen the 
intensification of economic, social, political, and cultural changes involving 
rapid transformation of natural and agricultural land into urbanised areas that 
is historically unprecedented. They also act in concert to form interlocking 
effects presenting systemic challenges of natural resources insecurities. If not 
tackled well, such insecurities may become impediments to social stability and 
economic growth.  
 
The solution to the interlinked challenges outlined by many is ‘nexus thinking’ 
or a ‘nexus perspective’. Specifically, the existence of a water-energy-food 
nexus (WEF) has been gaining significant attention in international natural 
resource management and policy debates in recent years. The WEF nexus is 
also a cross-scale phenomena with global, regional, national and local 
consequences. Arguably, what is urban about the nexus is also a critical issue 
in terms of natural resources management but also governance or institutional 
enabling factor. 

1.1. Urban Challenges 
 
The UN’s World Urbanisation Prospects (WUP) report estimates that around 
54 percent of the people on the planet now live in urban settlements (UN, 
2014). It also projects that continuing population growth and urbanisation will 
result in 2.5 billion people being added to the global urban population by the 
middle of the century. By 2050, the global level of urbanisation is expected to 
rise from 54 per cent (in 2014) to 66 per cent. In this ‘second urbanisation 
wave’, overall, nearly 90 per cent of the global urban population increase is 
set to occur in Africa and Asia, currently the two most rural continents in the 
world (UNEP 2013). By 2050, Asia’s cities in China and India alone will have 
grown by an additional 696 million. 
 
Urbanisation in the Asia and Pacific region has important global implications. 
In 2014, 60 per cent (4.3 billion) of the worldwide urban population was living 
in Asia and the Pacific.  It is the most populous region in the world. It is also 
home to 17 megacities, out of 28 globally. By 2030, the region may have 22 
megacities. The ESCAP’s State of Asian and Pacific Cities Report 2015 
estimates that half of the region’s population will be urban by 2018 (Figure 1). 
The growth so far has followed the sprawl model; as cities expand, there is 
also growing concern that productive land and natural areas are converted to 
urban uses, especially through informal conversion. Manila, Jakarta and 
Bangkok have expanded intro sprawling mega-urban regions stretching “50 
kilometres to 100 kilometres from the city centre, engulfing small towns, cities, 
and rural areas on the urban periphery on a scale never seen before” (UNDP 
2016: 156). In a study on dematerialisation by the United Nations 
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Environment Programme (UNEP) and The Commonweatlh Scientific 
Research Organisation (CSIRO), data shows that by the start of the twenty-
first century, the Asian and Pacific region had become the world’s largest 
resource user, consuming 35 billion tonnes of metal ores, industrial minerals, 
fossil fuels, construction minerals and biomass per annum by 2005. This is 58 
per cent of the global resource use of about 60 billion tonnes. 
 
 

 
Figure 1: Urbanisation in Asia and the Pacific across subregions, 1990–2020 
Source: aESCAP 2013 [http://www.unescapsdd.org/files/documents/SPPS-
Factsheet-urbanization-v5.pdf] 
 
 
Moving forward, how countries in Asia and the Pacific manage urbanisation 
over the next 15 years will be critical to ensuring continuous resource 
availability for development. Ultimately, it will help define governments’ ability 
to achieve the Sustainable Development Goals (SDGs) and the New Urban 
Agenda.   

1.2. The Nexus Imperative 
 
Cities are a complex system with many cross-cutting challenges. The lack of 
adequate infrastructure and social organisation to deal with growth in cities, 
means that environmental unsustainabilty and resource insecurity can only 
intensify. A security threat gaining increased attention has to do with 
pressures and tensions around global provision of water, food and energy. In 
2050, with a forecast 9.2 billion people sharing the planet, it is expected that 
there will be a 70 per cent increase in demand for food and a 40 per cent rise 
in demand for energy (Hoff, 2011). By 2030, however, the world will have to 
confront a water supply shortage of about 40 per cent. Against this 
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background, the recent years saw a conceptual surge with the resource nexus 
idea. The key motives for the growth of the ‘nexus industry’ are at least four-
pronged: 
 

 Stressed resource system – world’s WEF resources are already experiencing 
significant shortfalls and their exploitation has led to ecological degradation; 

 Demand rapidly increasing – growing population, insatiable demands from 
expanding middle-class lifestyles and diets; 

 Well-being and access – need to improve the well-being of the poorest and 
most vulnerable populations by securing access to WEF; and 

 Securitisation – without considering interconnections, resource allocation may 
easily become a zero-sum game where intense competition for resource 
access can easily become conflict.  

 
In addition to the global attention and political reference to the nexus strategic 
importance of the nexus, there is also increasing recognition of the dynamic 
interplay of resources in an urban context (ESCAP 2015: 15): 

“Water, energy and food security are closely interconnected, providing an 
opportunity for a ‘policy nexus’ that integrates urban planning and resource 
management within and across urban boundaries or jurisdictions. 
Resource-efficient approaches and practices can ensure that natural 
commodities are conserved and consumed prudently. Integration of 
resource planning and management - a ‘policy nexus’ - requires the active 
involvement of all actors and stakeholders at local and regional levels, but 
there is often a lack of institutional capacity and coordination for planning 
and management in local and regional governments.” 

The nexus perspective is solutions-orientated and aims to avoid the pitfalls of 
governing resources in silo. Attempting to solve a problem in one domain can 
cause a problem in another. It contends that lack of proper analysis may lead 
to negative trade-offs impacting policy and technological choices, if not 
misguided policies. Therefore, the nexus approach seeks to understand risks, 
engage decision-makers, and enable action. It asks what are the different 
pathways that lead to resource security,sustainable development and green 
growth. Another dominant interpretation of the nexus stresses knowledge 
integration, efficiency, synergy and ‘win-win’ solutions. 
 
For these ambitions, the nexus thinking can be seen as the latest in a series 
of policy narratives based on integrative ideals following on from notions such 
as Integrated Water Resource Management (IWRM), Integrated Natural 
Resource Management (INRM), Integrated Environmental Management 
(IEM), Integrated Solid Waste Management and other integrative policies 
around water that emerged in the 1980s. However, past approaches have 
encountered significant barriers to progress, including challenges to cross-
sector collaboration, complexity, political economy and incompatibility of 
current institutional structures. The contemporary nexus approach provides a 
framework – and a context for – that reignites integrated resource 
management. With securitisation, it launches a new agenda setting stage or a 
policy window that points to the urgency of integrated thinking and action. 
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1.3. Defining the Urban Nexus 
 

The meaning of nexus remains ambiguous despite its popularity.  Save for a 
few examples (Beck and Walker 2013, ICLEI 2014, Chen and Lu 2015; 
Mohtar and Lawford 2016; Treemore-Spears et al 2016), the literature on 
nexus application in an urban context is thin. As a result, the definitions 
available do not diverge far from the lexical meaning of nexus as: i) a central 
or a focal point; and ii) a connection or series of connections linking two or 
more things. For instance, “a nexus”, according to Mohtar and Lawford 
(2016), “is a connection or link—often causal—between a group or series of 
objects, ideas, or, in our case, the water, energy, and food sectors that 
comprise the WEF nexus”. Similarly, Leck and colleagues (2015) define a 
nexus as “one or more connections linking two or more things”.  
 
These definitions see nexus mainly as simply relationships. Nexus is also 
defined as a multi-pronged solution, a way of (or lens for) seeing, or a security 
threat. Informed by resilience thinking, Beck and Walker (2013: 640) broadens 
the definition to nexus security, which they define as: 
 

“Nexus security is a compound mix of ideas: reconciling human needs and 
wants with access to multiple resources; diversity of access to those 
resources and services; resilience in the face of weather- and climate- 
related variability; resilience likewise in the face of infrastructure failure; and 
the personal, individual sense of belonging” 

Building on from studies of urban metabolism, Chen and Lu (2015: 5) 
proposes the Urban Nexus frame to study “how the social relations interact 
and work within the city and between its surrounding/supporting areas.” 
Specifically, it focuses on the interlinkages among various elements and their 
twisted conversion pathways – extraction, supply, distribution, end use, 
disposal – in the consumption and production chains of socio-economic 
sectors. This definition points to one obvious fact – cities serve as nexus or 
focal point that connect and are shaped by economic, technological and social 
forces (Jacobs 2016). 
 
In a workshop to discuss nexus solutions for post-industrial urban areas in the 
United States, participants identified four emergent themes crucial in defining 
urban nexus (Treemore-Spears et al 2016). These are: partnerships and 
governance structures; environmental justice and social equity; integrative 
metrics; and land transformation. The International Council for Local 
Environment (ICLEI) so far provides a practical definition that is close to the 
need of urban planners:  
 

“The Urban NEXUS is an approach to the design of sustainable urban 
development solutions. The approach guides stakeholders to identify and 
pursue possible synergies between sectors, jurisdictions, and technical 
domains so as to increase institutional performance, optimize resource 
management, and services quality. It counters traditional sectoral thinking, 
trade-offs, and divided responsibilities that often result in poorly coordinated 
investments, increased costs, and underutilized infrastructures and 
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facilities. The ultimate goal of the Urban NEXUS approach is to accelerate 
access to services, and to increase service quality and quality of life within 
our planetary boundaries.” 

To encourage wider purchase of the nexus thinking in urban analysis and 
practice, greater clarity on its meaning is necessary. Although definitions 
above are important for illumination, they neglect the plural understandings of 
nexus at other scales, which tend to dominate the current literature. As a 
heuristic, it is useful to distinguish between ‘intra-urban nexus’ and ‘nested 
urban nexus’. The former fits the existing definitions of urban nexus, focusing 
solely on what is urban in the nexus framing. As a site for nexus interaction, 
city managers will have to optimise solutions related to urban metabolism, 
infrastructure and human security. However, the nexus dynamics are an 
outcome of cross-scale interactions with global, national, sub-national and 
regional levels. The only way that the urban dynamics can be meaningfully 
understood is to simultaneously capture the driving and constraining forces at 
both lower and higher scales. This is the essence of the nested urban nexus 
framing. Thence, nexus analysis at a city level will have to pay attention to 
themes commonly associated with other scales such as geopolitics (global), 
whole-of-government policy integration (national), and ecosystem approach 
(sub-national and regional) (Figure 2). 

 

 

 
 Figure 2: Intra and Nested Urban Nexus Perspectives 

 
 

1.4. About the Paper 
 
While the particular terminology of the WEF nexus is a fairly recent addition to 
the policy and scientific discourse, the concept of integration (of disciplines, 
sectors, governance mechanisms and so on) as an ideal has a much longer 
pedigree. By synthesising this rich body of work, this paper develops a 
conceptual framework specially tailored to the water-energy-food nexus at the 
urban scale. The rationale for the need for nexus and urban nexus is an 
obvious one – whilst urban areas are key contributors to unsustainable 
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resource consumption, they are also sites with great potential for resource 
productivity, efficiency and decoupling.  The aim of the paper is to sharpen the 
conceptual basis for Urban Nexus and how it can be aligned with urban-
related global agendas. It is guided by the following questions: 
 

 What is the meaning of urban nexus? What are the key emergent 
themes in the nexus literature?   
 

 What are the foundational building blocks for urban nexus concept and 
for applying them in public policy making?  

 
 What are the relevant links and tensions concerning their 

interconnections? 
 

 What is the transition model or what are the best ways for nexus-
related methodologies to engage with wider policy debates in real-
world political arenas? 

 
 

 How to situate the urban nexus concept in relation to global agendas 
such as the Sustainable Development Goals and the New Urban 
Agenda 

 
Section 2 unpacks the meaning of urban nexus by tracing six streams of 
ideas. Next, Section 3 discusses some examples of urban nexus in practice.  
Section 4 outlines the urban nexus framework, followed by a discussion on its 
linkages with the unfolding global urban-related agendas. Finally, Section 
concludes the paper with an outline of policy and research priorities for the 
future. 
 
 

2. Concept of Urban Nexus 
 
The popularity of the nexus terminology can best be understood as 
symptomatic of an increasing emphasis on integration as an ideal, an 
emphasis on science-policy solutions to environmental problems, and a 
preference for efficiency gains in confronting resource scarcity.  But many 
aims of the nexus  approach pre-date the recent nexus agenda. Are there 
new perspectives and demands on public policy from the recent attention on 
water-energy-food nexus? Specifically, what is ‘urban’ about urban nexus? 
This section surveys six streams of ideas or concepts informing the 
application the nexus approach in an urban context (Figure 3). 
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Figure 3: Five streams of ideas informing the nexus approach in an urban 
context 

 
 

2.1. Business pragmatism 
 
In 2011, the World Economic Forum (WEF 2011) launched a landmark report 
Water Security: The Water–Food–Energy-Climate Nexus. The report 
recognises WEF Nexus with climate change as its threat multiplier as one of 
the three greatest threats to the global economy. It also alerts the world’s 
political and business leaders to the need to examine the interrelations 
between these global challenges: ‘Water security is the gossamer that links 
together the web of food, energy, climate, economic growth and human 
security challenges that the world economy faces over the next two decades’ 
(WEF 2011: p1). Raising further interest, businesses, at the WEF 2014, 
ranked water crises as the third highest global risk. The interest of the private 
sector in water security is often framed as a new paradigm of corporate water 
stewardship (Hepworth and Orr 2013).  
 
Because water security issues create risks that cut across every industry 
sector and therefore feature inter-connections between resources, the 
business sector is increasingly engaging with nexus thinking and events 
(Gerholdt and Pandya 2014). The idea of the nexus essentially gained 
momentum in the business community after the food, energy and financial 
crises in 2007 and 2008. This was perhaps the first time that the business 
community collectively came to realise the limits to economic growth. 
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Forward looking businesses now not only understand the risks of 
mismanaging this resource nexus, but are also finding opportunities and 
solutions by integrating resource-saving initiatives into short- and long-term 
business plans. The major oil and gas companies have for long 
acknowledged the resource scarcity challenge and are now creating pilot 
projects to solve it. The Royal Dutch Shell recently collaborated with partners 
across urban centres in North America to make cities more resilient to the 
stresses of the energy-water-food nexus. In the city of Dawson’s Creek in 
British Columbia, it built a reclaimed water facility to operate a local gas 
venture, eliminating the need to draw from local water sources. In Kern 
County near Los Angeles, another petroleum giant Chevron, recouped water 
from its oil extraction process and channels it to the Cawelo Water District to 
distribute to 160 farmers to irrigate 45,000 acres of crops, such as almonds, 
grapes, pistachios and citrus.  
 
In Rajasthan, India, SABMiller India pioneers a nexus trade-off approach by 
simultaneously tackling direct water usage in its operations as well as the 
water needs of agricultural and energy systems. It does so by embarking on a 
natural recharge project protects the water supply for the Rochees brewery 
and local farmers. Through such a resource nexus lens, the programme has 
helped participating farmers to increase yield by 55 per cent increase their 
income by US$1 per day by following the best agronomic advice for malting 
barley, achieve a fourfold reduction of irrigation water use and reduce their 
carbon emissions by 16 per cent. Another example in the agri-food sector is 
the Indonesian soybean processing sector, which has adopted nexus-
orientated energy efficiency and biogas technologies (Zahner 2014). The 
perceived co-benefits of this SME-level nexus solutions include reductions in 
firewood consumption, greenhouse gas emissions and smoke and illnesses in 
the workplace, as well as improved treatment of wastewater. 
 
Food and energy giants Unilever and Shell have partnered with Xyntéo to 
examine the response to ‘stress nexus’ of water-energy-food, and identify 
innovative policy models from around the world that can help address this 
challenge. In 2013, this alliance produced a report called ‘Dispatches from the 
Policy Frontline, highlighting 35 successful nexus-oriented case studies from 
all over the world. The report also identifies eight design principles for nexus 
policy-making. These are: 
 

 Develop policy laboratories and encourage experimentation 
 Create mechanisms to break down silos 
 Institutionalise a long-term view 
 Create and use reliable sources of information 
 Share knowledge to spread and scale policy innovations 
 Use smart campaigning 
 Strengthen local capacity to deliver 
 Embrace business as a catalyst of change 

 
The business sector is also gradually unlocking the potential of nexus through 
real world demonstrations of the water-energy-food nexus. 
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Key questions relevant to the urban nexus thinking 
 

 How do the inter-linkages and trade-offs between water, energy and 
food affect economic growth? 

 Which elements of the nexus are most important for economic growth 
and how do global megatrends affect the nexus? 

 What are the different pathways that lead to water, energy, food 
security and sustainable growth? 

 What are the incentives and regulations that can maximise cross-
sectoral synergies among the water, energy and food sectors and 
promote innovation in business value chains? 

 How nexus risks are considered by investors? What shareholder value 
is put at risk by decisions and management that are not informed by 
nexus thinking? 

 

 

2.2. Urban metabolism 
 
Urban systems are increasingly seen as urban metabolism. From this theory, 
cities exhibit metabolic processes, just like a super organism or a natural body 
with resources or flows that enter, undergo transformation and exit the urban 
systems. This provides a metaphorical framework to study the interactions of 
natural systems and socio-economic processes that occur in urban regions. 
These essential flows include not only materials such as energy, water, 
nutrients, and wastes but also socio-economic factors such as monetary flows 
etc. 
 
There are two main approaches in urban metabolism. The first looks at 
metabolism in terms of energy equivalents; the second considers water, 
energy, and other materials as mass fluxes, both approaches involve ‘big 
picture’ quantification of the materials entering and leaving city boundaries 
(Kennedy et al 2011). Indicators of the state of the urban metabolic system 
include its metabolic flux, structures, density, intensity, and efficiency. Two of 
the earliest studies of urban metabolism of real cities involved Tokyo and 
Hong Kong in the 1970s. An update of the Hong Kong’s metabolism in the 
1990s showed the increase in the city’s consumption pattern of food, water 
and materials consumption per capita increased by 20 per cent 40 per cent 
and 149 per cent respectively over 1971 values.  
 
For urban planners, the urban metabolism lens could tell if a city is 
excessively consuming non-renewable materials compared to renewables. 
This may be the result of a large investment in building construction and a 
significant shift toward private car traveling, compromising the push for better 
public transportation. It could also analyse whether urban metabolism is 
impacted by density and the distribution of activities in a particular city. For 
instance, it was found that the dense part of Paris city centre exports most of 
its wastes to the other parts of the region, whereas its urban sprawl area 
consumes high levels of construction materials and fuel (Barles 2009). The 
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flows of resources may put environmental conditions in and around cities 
under pressure. Urban planning based on the urban metabolism require 
resource reduction strategies and integrated waste management to achieve 
sustainable urban environment. 
 
While an urban metabolism approach is useful in analysing resource flow 
dynamics that affect sustainability, it does not offer much instruction on the 
interdependencies of resources. How do we make sense of multiple sectors 
handling multiple materials? A recent approach distinguishes between urban 
metabolism (UM) and urban nexus (UN) (Chen 2015). Whereas the UM 
focuses on single elements such as water, energy and pollutants that flow 
within the urban system, the UN lens considers the “intertwined material and 
energy flows in the processes of raw materials’ import from the environment, 
inter-sectoral exchange between key socio-economic sectors, consumption of 
products and services, and their emissions to the environment” (Chen 2015: 
6). This is termed as the ‘manifest nexus’, which is to be contrasted with the 
‘latent nexus’, which refers to the indirect flows in social relations 
underpinning urban socio-economic production and consumption process, 
and how they are interwoven within and between the city and its environment.  
 
The idea of manifest and latent relations is not dissimilar to the systems 
definition of resource nexus by the United Nations International Resource 
Panel as the binary nexus of internal and external linkages. The UN, as 
argued by Chen (2015) is an extension of the UM analysis. The UM lens 
provides a generic framework by evaluating social and ecological activities 
that shape the socioeconomic development in cities. This analysis may take 
the form of materials flow analysis or life cycle assessment of the supply chain 
for a commodity or a substance in a city. Tracing their multiple circulating 
flows is the first step before undertaking a UN-analysis which then quantifies 
the interdependency of these flows via input-output or ecological network 
analysis.  
 
Combining the two lenses uncovers both the biophysical flows and the 
manifest and latent relations in the city. This information will be useful for 
urban planners not only to understand the structure and function of a city, but 
empower them to find synergies by simultaneously reducing energy input and 
heat output of cities, using water more efficiently, or avoiding the harmful 
consequences of the use of fertilisers and pesticides on water. 
 
 

Key questions relevant to the urban nexus thinking 
 

 What are the metabolic effects of policy, weather patterns, resource 
use trends, infrastructure, and waste management programs? 

 How do energy and material flows in cities interact within regional, 
national, and international hinterlands? 

 Does planning mechanism involving cities currently support integration 
across water, energy and food sectors? 

 What are the key indicators and observations needed to fill gaps in the 
understanding of manifest and latent linkages? What indicators 
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represent 'resource efficiency' of the urban area? 
 How to account for political economy when analysing the materiality of 

cities? 
 
 

 

2.3. Environment and natural resources management 
 
The policy area of environment and natural resource management is replete 
with calls for integration. Integrated strategies are therefore legion – 
integrated environmental management (IEM), integrated water resources 
management (IWRM), and integrated coastal zone management (ICZM), just 
to name a few examples. These strategies are expected to contribute to three 
main objectives of resource policies. The first is aimed at a secure and 
affordable supply of resources to customers. The second is to ensure an 
environmentally friendly supply, from source to end-users. The third relates to 
a fair supply, that is, with the least negative impacts on the poorest people. 
 
Although the specific focus varies with sectors and contexts, integration is 
generally understood as a process of increasing order and organisation in an 
unstructured and fragmented policy system. A widely cited definition of 
‘integrated policy’ is one which the “constituent elements are brought together 
and made subject to a single, unifying conception” (Underdal 1980). Yet, past 
approaches based on integrated environment and natural resources 
management have encountered significant barriers to progress, including 
challenges to cross-sector collaboration, competing issue-attention, 
inconsistent instrument mixes, political economy and incompatibility of current 
institutional structures. Mergerum (1995), in outlining the theory and practice 
of IEM, identifies four central themes often associated with integrated 
environmental and resources management, namely: 
 

 Inclusive – a holistic view that considers both humans and natural 
systems; 

 Inter-connective – because environmental problems are ‘wicked 
problems’, stakeholders need to understand how different component 
parts and sub-systems relate to each other; 

 Goal-focused – in formulating actions, stakeholders must identify 
common goals, since most policies operate under narrow mandates 
that often address only pieces of the problem; and 

 Strategic– selectively identify the key elements on which to focus 
attention on. 

 
In the twenty-first century, societal challenges that crosscuts the boundaries 
of established jurisdictions, governance levels, and policy domains are 
growing. These are not only limited to terrorism and involuntary migration, but 
also environment and natural resources challenges. Current global 
development patterns have resulted in an overuse of natural resources, 
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rendering many ecosystems and their services to be exploited and degraded 
(Millennium Ecosystem Assessment 2005). 
 
It is against these backgrounds that the interest in resources nexus 
specifically, and integrated approaches generally is reignited. Of all natural 
resources, water, energy and food are most needed to sustain life on earth. 
The three resources are also tightly interconnected. In the simplest form, their 
relationships can be set out as follows. In 2050, with a forecast of 9.2 billion 
people sharing the planet, it is expected that there will be a 70 per cent 
increase in demand for food and a 40 per cent rise in demand for energy 
(Hoff, 2011). With the current demand the world will face a water deficit of 40 
per cent as early as by 2030. Yet, to produce food and energy we need water. 
Changes to any one of the three can have knock-on implications for the 
remaining two. Nexus thinking emerged from an understanding that these 
three resources are beginning to limit, economic growth and human well-
being goals. Therefore, the three strategic resources are said to form a policy 
nexus. An increased capacity to manage the system interlinkages is central to 
tackle resource challenges and yield superior outcomes than managing each 
resource individually (Hoff 2011).  
 
But what is the advantage of saying everything is connected to something 
else? Especially so when the notion of ‘integration’, ‘connectedness’, and 
‘linkages’ are nothing new among environment and natural resource experts 
and practitioners. Arguably, our scientific understanding of the policy nexus 
however is yet to match the discourse at the policy level internationally. A 
search using the scholarly database Thompson in 2014 returns only about 50 
articles on the trinity of water-food-energy. But for water-energy nexus, and 
energy-water nexus, the database returns about 400 papers for each topic. 
This shows that we are more familiar with the ‘two-at-a-time’ input-output 
accounting more than looking at three resources simultaneously. Needless to 
say we need a deeper understanding of the complex dynamics of these 
resource systems, and their feedback mechanisms.  
 
Be that as it may, there are emerging findings that are instructive for the 
conceptualisation of urban nexus: 
 

 Critical resource interlinkages and substitution potentials across space 
and time (Beauséjour et al, 1995; Calzadilla et al, 2010, 2014); 

 Contributions to the resilience of systems by living within the rules of 
ecology; 

 Analysing opportunities for de-coupling economic development and 
human securities from resource use; and 

 Bridging short-term and mid-term time horizons with relevance for 
planning.  

 
The policy nexus is highly complex because resources are coupled and 
managed at multiples scales. By extension, the nexus effect plays out 
differently in different scales, including cities. This poly-centricity or linkages 
between multiple spatial scales and institutional levels matter as it can either 
result in unintended trade-offs or mobilised resources in creating synergies 
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(Aarnoudse & Leentvaar, 2015). Up to now, many nexus studies look at 
national or regional scales. The challenge is to recognise, simultaneously, the 
broader regional perspectives in tandem with the national and local 
challenges (Scott et al., 2011). Multi-level integrated governance and policy 
coherence is another interesting area of nexus analysis (see for example 
Malik, 2002; Gold & Bass, 2010; Scott 2011; Siddiqi & Anadon 2011; 
Laldjebaev, 2012; Gu et al., 2014; Hussey & Pittock, 2015). 
 

 
Key questions relevant to the urban nexus thinking 
 

 To what extent are energy, food, water and other resources scarce? 
 What will the impact be of a growth in demand for one particular 

resource or an improvement in its use efficiency on other resources? 
 What are the tensions between national planning related to water, 

energy and food security and local priorities and how can they be 
overcome? 

 Which types of meteorological events pose the greatest risk to water, 
energy, or food systems, and for each type of event, which system is 
most vulnerable (first to fail) relative to the others?    

 What are the overall security implications, and in particular, with 
respect to the city and its rural-agricultural hinterland, when most of a 
city’s supplies demand are met through imports from outside the city? 
How important is this within the context of rapid urbanisation to address 
the emerging and persistent challenges? 

 
 

 
 
 
 

2.4. Security and geopolitics 
 

The fear of the world running out of resources are not new in human history. 
When not handled well, resource scarcity had in the past led to a scramble 
that at times resulted in conflicts and wars between tribes and countries. The 
1970s ‘limits to growth’ debate emerged out the fear of peaking resources 
such as fuel. Since then we have seen more periods of turbulence in the 
global commodity markets. Unlike in the 1970s, however, our contemporary 
concern with resource peaking invariably involves fears about soaring 
resource prices and the scarcity of and access to multiple resources such as 
water, arable land, coal, uranium, copper and lithium (Klare 2012). The policy 
attention has also broadened from a mere concern with geo-physical 
depletion of resources to the economic and political dimensions of resource 
scarcity (PBL 2011). 
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Table 1: Physical, economic and political dimensions of scarcities 

Scarcity 
dimension 

Questions Focus 

Physical Is there enough to meet 
everybody’s needs? 

Global resource availability and 
demand, both renewable and non-
renewable, as determined by 
biophysical or ecosystems 

Economic Is resource available at 
the right place and in the 
right form? 

The distribution of resources and 
the functioning of markets over the 
whole supply chain 

Political Is supply disruption 
caused by political 
reasons or any political 
misuse of market power? 

Uneven distribution of natural 
resources lead to inter-state 
competition and geopolitical 
actions that further influence the 
availability or affordability of 
resources  

Source: Adapted from PBL 2011. 

Resource scarcity is increasingly perceived as one of the greatest security 
threats of the twenty-first century. In the 2004 report of the High-Level Panel 
on Threats, Challenges and Change, appointed by former UN Secretary-
General Kofi Annan, shortages of natural resources can contribute to unrest 
and civil violence. In 2003, the EU’s European Security Strategy identified 
competition for natural resources as a global challenge. In the 2012 YouGov 
Poll, an online market research agency, placed ensuring continued supply to 
water, food and energy as second to terrorism as a foreign policy priority in 
Britain. This nexus is considered a security issue because just as the goals for 
water security must be ensured for prosperity and peace the hope for 
prosperity and peace is equally dependent on food and energy security. 
Policy responses to the physical, economic and political dimensions of 
scarcity are illustrated in Figure 4. However, because resource scarcities are 
interconnected and show trade-offs, an integrated framework of resource 
policies is therefore necessary. Present policies in many countries do not fully 
address all key resource policy objectives with the use of appropriate 
indicators, nor do they pay sufficient attention to trade-offs between 
objectives. 
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Figure 4: Physical, economic and political dimensions of scarcity and policy 
responses in the water, food, and energy sectors. 

 

If not curtailed, resource allocation may easily become a zero-sum game 
where intense competition for resource access can easily become conflict. 
There are three ways or ‘realm’ whereby resource security manifests into a 
security concern (Andrews-Speed et al 2015). These are managing markets 
under stress, strategic and state interests, and local level nexus which 
threatens human security. In the market realm, political institutions interact 
with the global commodity markets resulting in stresses in price volatility and 
for ecosystems. If market failures prevail, countries may face increasing 
vulnerability to illicit trade of commodities and breakdowns of supply. The 
strategic state interests, the second realm, features interstate resource 
competition and the tendency to use or threaten to use military force to 
resolve disputes. Many studies point to the possibilities of ‘resource wars’ 
over access to or possession of territorial natural resources (Klare 2012, 
Zeitoun 2012, Hiscock 2012). The hotspot regions include the Mediterranean, 
South Atlantic, the Caspian and Black Seas, the Persian Gulf, South China 
Seas and West Pacific (Andrews-Speed 2015). The third realm, the nexus on 
the ground, deals with the daily allocation and misallocation of resources in a 
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highly localised context with direct impact on human security. However, when 
thinking of conflicts over natural resources, the tendency is to think of rural 
resources and environmentally-degrading activities such as oil drilling, 
deforestation, and dam building, even though resources permeate cities as 
well in the form of nature and infrastructure. A series of city-level stresses or 
technological disasters with devastating regional, national and transnational 
consequences including the Bhopal gas tragedy, Fukushima meltdown, 
Chernobyl and Three Mile Island, point to the risks of conflict at the city level. 
As aptly argued by Andrews-Speed and colleagues (2015: 79): 

“Human security on the individual level cannot be separated from the global 
exchange of goods and security concerns… We are witnessing our urban future 
unravel before our eyes, as hundreds of millions pick up and move to the 
globe’s burgeoning cities. Cities, therefore, must be a central consideration to 
the global resource nexus, since urban dwellers typically are more closely tied 
in to global markets for resources” 

The centrality of cities in the water, energy, food resources is thus given. They 
are, after all, where the three resource sectors interact with the highest 
density of intersections and inextricable interdependencies. When confronted 
with resource scarcity at city level, two strategies of nexus security are often 
used – diversity and resilience – each of which comprises four facets or sub-
strategies (Beck and Walker 2013). Facing scarcity, the diversity strategies 
include: 

 Increasing options for access from outside the city;  
 Reducing consumption of resources within the city to enable better 

sharing of access to those resources; 
 Decentralizing, within the city, i.e., multiplying the numbers of potential 

input-supply and output-return options; and  
 Increasing resource recovery and recycling, within the city, and 

likewise creating new (i.e., more) input-supply options. 

Four other facets flow more the resilience strategies: 

 Increasing diversity of species, agents, and agencies within the city 
system; 

 Creating a richer hierarchy in which to exploit cross-scale interactions;  
 Tolerating, if not celebrating, redundancy and inefficiency of function; 

and 
 Being more mindful of cross-spectrum interactions.  

Moving forward will require us rethink ideas of of city as self-sufficiency, as 
city-hinterland connectivity, and as city-global connectivity. A balance 
assessment of nexus security over the many flows of pre-consumption 
resources into the city and of post-consumption resources out of the city is 
therefore imperative. The failure to do so will lead to the interconnections 
among water-food-energy and other resources acting as impediment to social 
stability and economic growth. 
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Key questions relevant to the urban nexus thinking 
 

 What policy strategies are available for cities to deal with resource 
scarcities? 

 What are the resource implications of future cities? 
 To what extent can nexus security at urban scale 'accelerate', 'reshape' 

or even 'disrupt' national level resource security? 
 Under what circumstances does resource scarcity lead to conflicts?  
 How can latent and acute conflicts over scarce resources be contained 

and regulated? 
 What are the cascading effects from water, energy, food insecurity, and 

how does that build in to other sectors - defense, transport, public 
health - and what does that mean for the countries in the Asia Pacific 
region? 

 How do we encourage the greening of trade and supply chain security? 
 

 

2.5. Urban governance 
 

Urban governance is a process through which stakeholders in cities such as 
local authorities, business associations, unions, civil society, and citizens 
make decisions about how to plan, finance, and manage the urban space to 
realize a city’s short- and long-term development agenda. UN Habitat 
characterizes urban governance as democratic and inclusive; long-term and 
integrated; multi-scale and multilevel; territorial; proficient and conscious of 
the digital age. In a networked way, urban governance is the ‘software’ that 
enables the urban ‘hardware’ or infrastructure and services to function. 

However, existing modes of governance in many countries still leave out the 
majority of urban inhabitants and the arrangements tend to be elitist. In the 
developing world, these inhabitants may be those who have no access to 
basic services. The State of the World’s Cities Report 2012 shows that a 
lopsided focus on purely financial prosperity has led to growing inequalities 
between rich and poor in cities. It has also generated distortions and 
fragmentation in the functionality of cities while causing serious damage to the 
environment. In the quest to mainstream the equity concerns, since the 
1990s, Local Agenda 21 programmes have longed explicitly demanded an 
emphasis on participation for citizens as stakeholders that are empowered to 
influence and share control over development initiatives and the decisions 
and resources which affect them. Specific municipal expectations were 
outlined for the local government representatives to take action on with 
municipalities encouraged to draw up a Local Agenda 21 programmes, 
outlining local strategies in the pursuit of sustainable development, equipped 
with citizen participation platforms. By 1995, the International Council for 
Local Environmental Initiatives (ICLEI) reported that approximately 2000 
municipalities in 26 countries had implemented Local Agenda 21 programmes 
(O’Riordan & Voisey, 1998: p232). 
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Plural understandings of ‘urban nexuses’ are emerging, informed as it were by 
a similar logic of participation and governance. Two initiatives are at the 
frontier in defining how urban nexus is practiced: 

i. The Urban NEXUS project 2013-2014 is co-developed by ICLEI as the 
implementing partner and the German Development Cooperation (GIZ) 
as the funder. The project supports case studies in Dar es Salaam, 
Tanzania, Nashik, India, Vancouver, Canada; Hannover, Germany; 
Tianjin, China; eThekwini, South Africa; Lile Metropole, France and 
Medellin, Colombia. 

ii. The ‘Integrated Resource Management in Asian Cities: The Urban 
Nexus’ project is co-designed and jointly implemented by the United 
Nations Economic and Social Commission for Asia and the Pacific 
(ESCAP) and GIZ (with funding from BMZ) and in partnership with 
ICLEI. The project supports twelve cities in seven countries, namely: 
China, India, Indonesia, Mongolia, Philippines, Thailand and Viet Nam. 

Initiative (i) aims to design sustainable urban development solutions by 
focusing on resource efficiency and integrated policy and planning practices. 
It offers a practical approach to break ‘silos’ and collaboratively optimize 
urban resources. To offer city managers and stakeholders with a framework to 
implement the urban nexus, the project formulates the Urban NEXUS 
Development Cycle (Figure 5). It also promotes multi-prong integration: 

 Integration across scales  
 Integration of systems of resource extraction and generation; 
 integration of services and facilities, 
 integration across silos 
 integration across social relations and behaviours 



 

 20 

 

Figure 5: The Urban NEXUS Development Cycle. 

Source: ICLEI and GIZ, 2014. 

Initiative (ii) aims to translate the urban nexus concept into practice. The 
project provides technical advice to municipal administrations to oversee the 
design, planning and implementation of practical urban nexus initiatives in two 
important steps.  

 It guides multiple stakeholders to identify and pursue possible 
synergies between the sectors to optimize resource management, and 
reduce sectorial trade-offs;  

 Catalyse cooperation across levels of governance by enhancing 
cooperation between different departments within city administrations, 
across city jurisdictions, and different levels of government. The 
approach counters traditional sectoral thinking and responsibilities that 
often result in poorly coordinated investments, increased costs, and 
underutilized infrastructures and facilities.  

The project defines Urban Nexus as mainly a policy process approach of 
coupling the three streams of problem, policy and politics with the aim to open 
up a window of opportunity whereby Nexus thinking is mainstreamed. 
Intervening in the two arenas as illustrated in Figure 6 does this. There is a 
novelty in this approach since most work in the nexus literature tend to look 
back and retrofit past solutions and call them nexus solutions. This project, in 
contrast, does not define the nexus but aims directly at formulating an 
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architecture that facilitates Nexus thinking and action. 

 

 

Figure 6: Arenas of Nexus Intervention in the ‘Integrated Resource 
Management in Asian Cities: The Urban Nexus’ Project 

 

Both projects are turning the idea of urban governance and urban nexus into 
feasible projects and technical solutions. These are important to avoid the 
urban nexus concept from being in a danger of becoming a little more than 
academic or professional jargon and political slogan.  

The two initiatives suggest that different cities encounter a range of different 
opportunities and challenges, and have varying drivers for nexus solutions, 
depending on their size, demographics, infrastructure availability, institutional 
dynamics, financial situation and also geographical locations. 

 

Key questions relevant to the urban nexus thinking 
 

 What are the governance structures that have emerged at a national 
level to promote an integrated nexus approach across sectors and 
what lessons can be learned?  

 Is the attitude towards widespread participation within the policy 
process really realistic? 

Problem

Policy Politics

WATER FOOD

ENERGY

NEXUS

MicroMesoMacro
Supra-

national

First Arena of InterventionSecond Arena of Intervention
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 How is the social capital that underpins pattern of governance to be 
created, nurtured and maintained? 

 Why are the nexus perspectives important, in what ways and to whom? 
 What innovations, measures and reforms are required to enable urban 

governance to flourish and facilitate urban nexus?  

 

 

2.6. Sustainable development 
 
Sustainable development started as predominantly concerns on biophysical 
environmental degradation at the international level. It had later on gradually 
transformed into the question of how societies can shape their modes of 
transformation to benefit both the present and future generations. A key 
influence in defining sustainable development were the deliberations 
conducted in what Seyfang (2003) termed as United Nations ‘environmental 
mega-conferences’ 2 . These conferences served a number of awareness 
functions including setting global agendas, endorsing common principles and 
facilitating ‘joined-up’ thinking on environment and development.  
 
Cities are seen as the building blocks for sustainable development. The 
document which made popular the definition of sustainable development as 
‘one that meets the needs of the present generation without compromising the 
need of the future generation’, the1987 Brundtland Commission Report, also 
has a chapter on urban issues. Agenda 21, the global blueprint on sustainable 
development, defined it further in the context of economic, social, 
environmental and governance issues. It also noted the decisive role of 
authorities and civil society not only at national and international levels, but 
also at the local level for the implementation of sustainable development 
agenda. This is crystallised in the catchphrase of ‘think global, act local’. 
 
As a result, sustainable cities are now central to urban policy in many 
countries. The fact that cities differ in their complexities militates against a 
‘one size fits all’ approach towards sustainability, resulting in multiple 
conceptualisation of cities (Figure 7). Some are engaged in building green 
cities or ‘eco-cities’ and using green technology as starting points for the 
building of sustainable development. The eco-city or low carbon city projects 
are industrial and policy responses to the call for the needed structural 
change in transitioning into a green economy. UNEP’s Green Economy 
Report, launched in 2011, showed that cities can lead the greening of the 
global economy by increasing resource productivity and innovation while 
creating major financial savings and addressing environmental and social 
challenges. Examples of eco-city applications are many: in Chennai, India, 
rainwater is harvested to enhance the city’s water supply; in New Songdo 

                                                        
2 The mega-conferences include: the United Nations Conference on Environment and 

Development in 1992; the World Summit on Sustainable Development in 2002; the United 
Nations Conference on Sustainable Development in 2012; and the United Nations 
Sustainable Development Summit in 2015. 
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City, South Korea, green homes and commercial buildings are fitted with high-
tech computer-controlled lighting and temperature control systems to 
minimise energy wastage; in Cape Town, South Africa, low-income housing is 
being retro-fitted with low-energy light bulbs and ceiling insulation for energy 
efficiency; and in Lingköping, Sweden, public transport is fuelled by biogas 
from waste based on a circular, closed loop energy and nutrient cycling 
system. 
 

 
 

Figure 7: Evolution of ideas on sustainable and smart cities 
Source: Fu and Zhang, 2017. 

 
 
A book titled Urbanisation and Sustainability in Asia (Roberts and Kanely 
2006) documents 37 case studies of best practice urban development 
projects in 12 Asian countries. There are seven aspects of these good 
practices: effective and efficient infrastructure and service provision; good 
governance; improved urban management; financing and cost recovery; 
social and environmental sustainability; innovation and change; and 
leveraging international development assistance. However, in a study 
surveying these best practices from a system innovation perspective, Bai and 
colleagues (2010) concluded that the impact of these experiments on urban 
development remain limited. 
 
Resource efficiency is another objective of sustainable cities. It promotes 
sustainable consumption and production (SCP) and facilitates a transition to a 
green economy at the city level. Although focus may vary, the core idea of all 
the efforts to build sustainable cities is to match growth and resource 
utilisation with the carrying capacity of the local and natural systems 
surrounding cities. This stems from the understanding that growth of cities has 
often gone hand in hand with an increased use of natural resources and 
ecological systems, driven by changes in the economic structure. UNEP 
produces eight key messages for policy-makers in shifting to resource-
efficient cities: 

 Cities are drivers of change at both local and global levels; 
 Integrated approach to resource efficiency optimises resource use; 
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 Taking action is cost effective and stimulate growth while reducing the 
environmental impacts of cities; 

 Improved infrastructure achieves greater resource efficiency; 
 Innovative finance mechanisms leverage extensive benefits; 
 Indicators are key to assess cities’ environmental performance; 
 Peer-to-peer exchanges facilitate access to appropriate policy choices; 

and 
 Coordinated coalitions of stakeholders enables transformative change. 

 
The UN International Resource Panel (2013) proposes ‘decoupling’ resource 
use and environmental impacts from economic growth at the local level. 
Specifically, the report argues that it is now possible to decouple urban 
development and rising rates of resource consumption by focusing on “the 
resource flows through cities and the infrastructures that have been – or 
should be – configured to conduct these flows” (UN IRP 2013: 15). This 
resource decoupling breaks away from the conventional sustainable cities 
reports that have focused mainly on energy supplies and energy efficiency, 
congestion, greening, pollution, wastes, and consumption behaviour, and 
spatial factors such as densities and mobility.  
 
 

Key questions relevant to the urban nexus thinking 
 

 What does urban sustainability mean and how can the effects of 
urbanisation and urban development on sustainable development be 
appraised? 

 How might the relationships between cities, infrastructure systems and 
the organisation of resource flows need to change in order to realise 
more sustainable outcomes?    

 To what extent can decision-makers at the city level govern and shape 
transitions in infrastructure systems and the resources that flow 
through them?    
 

 

 

3. The Urban Nexus Framework 
 
 
Nexus conceptualisations are far from unified, varying according to the focus 
of sectoral integration, the geopolitical context and empirical foci of research 
(Appendix 1). The preceding section surveys six streams of ideas informing 
the emerging idea of urban resource nexus. This section outlines ten nexus 
elements or building blocks that are derived from the different streams. These 
are: megatrends; systems-lens; risks and security; resource flows; technology 
and innovation; synergy; trade-offs; participation; transition; and learning. The 
six elements extend into four strategies or enabling factors and their six 
associated action agendas as illustrated in Figure 8. Implicit in the application 
of the urban nexus concept proposed here is the re-embedding of urban 
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systems within the wider nexus of local-regional ecosystem services and 
natural resource extraction which re-link city-region to the peri-urban and rural 
areas. Therefore, decoupling urban economic growth from increasing 
resource use will depend on a conceptual 'recoupling' of urban systems to 
their 'bioregions' (UNEP 2013). 
 
 
 

 
 

Figure 8: The Urban Nexus Framework 

 

3.1. Elements of urban nexus 
 
 

 Megatrends – What are the patterns of transformative global forces 
that define the future by having a far-reaching impact on nations, 
societies, business, economies, and culture in the region? While 
various trends and indicators of the Asia and the Pacific are pointing 
towards a promising future with enormous growth, these 
developmental trajectories will not be short of challenges and risks. 
The resource nexus challenge calls for a prospective view of key 
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stresses, opportunities, future trends, and drivers based on historical 
analysis. 

 
 System Lens – Optimise a system’s performance by optimising the 

performance of its sub-systems concurrently. In the urban nexus 
context, it is therefore important to understand the linkages between 
human and ecological systems. This include both the direct links 
among resources (or internal links, e.g. the use of one resource as 
input for the production or processing of another resource) and also the 
relevant links with other elements in their context (external links, e.g. 
the institutional protection of a given resource). 

 
 Risks and Security – Assessment of the form and extent of danger or 

risks associated with multiple resource scarcity. It is therefore 
imperative that countries identify the three resource nexus realms, that 
is, markets under stress, strategic and state interests, and local level 
nexus which threatens human security – in order to manage the 
hazards, exposure and vulnerability.  

 
 Resource Flows – Tracking the circulation of resource flows in 

production and consumption activities as they enter into, exchange 
within and finally depart from the city. Explicit quantification of the 
nature of relations (and strength of linkages) that exist between the 
three systems (or more) of water-energy-food – both latent and 
manifest – is imperative for proper assessment of different scenarios 
and guides the resource-decoupling decision.  

 
 Technology and Innovation – Process, product and system 

innovation that promote resource efficient technologies are important in 
the creation of markets for that promote urban nexus solutions.  But the 
technology should focus on actual solutions and actions that benefits 
city stakeholders. 

 
 Synergy – Explore synergy such as ancilarry benefits, co-benefits, 

more sustainable investments, cost reduction in joint policy 
implementation – by promoting integration across: scales; systems of 
resource extraction and generation; services and facilities; silos; social 
relations and behaviours. Analytically, the types of synergy can be 
traced and characterised along the scale of ‘consistent’, ‘enabling’, or 
‘reinforcing’ relationships. 

 
 Trade-Offs – Consider and analyse WEF changes and changes in 

other sectors such as infrastructure, public health, city planning and 
investment strategies, especially in the context of climate change and 
development pressures. Analytically, the types of trade-offs can be 
traced and characterised along the spectrum of ‘constraining’, 
‘counteracting’, and ‘cancelling’ relationships. 

 
 Participation – Develop relationships between stakeholders or 

‘coproduction’ in envisioning and implementing nexus solutions. This 
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involves a consultative, open-ended governance process to identify the 
complex chains of cause-effects that link human interventions to 
availability of resources. Create a policy process whereby stakeholders 
learn to work together differently in a polycentric polity or policy 
systems. 

 
 Transition – With resource decoupling as an urgent priority, socio-

technical transition toward a green and circular economy is imperative. 
Analytically, this will require an understanding of the politics of 
transition by accounting for historical, social, and political trajectories 
that give rise to contemporary water, food and energy planning and 
regulatory regimes. This will form the basis for a purposive regime 
transition with sustainability as the end goal. 

 
 Learning – Create and institutionalise a sustainability-oriented 

innovation space or platform to encourage not only peer-to-peer 
governmental learning, but also policy, social and political learning. 
Attention must be paid to the parameters of ‘who learns’, ‘learns what’ 
and ‘to what extent’. 

 
 

3.2. Enabling factors and action agendas 
 
 
The following steps are necessary for urban nexus accouting and decision-
making: 
 

i. Input-output Analysis and Modelling of Resources – To promote 
integrative, systems-based decision-making, nexus accounting is 
needed to define and quantify interconnectivity between water, energy 
and food, guided by the idea of urban metabolism. Researchers from 
universities and think tanks should be encouraged in partnership with 
key stakeholders to quantify critical interlinkages between natural 
resources starting from an assessment of the physical input per unit of 
another used resource or per unit of products or services. The 
subsequent step is to establish integrated modelling of these resources 
both horizontally (across resources) and vertically (across scales from 
local to regional to national to global and back). This will enable the 
tracking of the consequences of changes within a sector on changes in 
other sectors. 

 
ii. Understand Past Stresses and Describe Future Risks – In order to 

respond effectively to the challenge of managing resources in an 
integrated manner, major changes and trends in the future will have to 
be envisaged. This calls for urban planners and stakeholders to use 
strategic foresight for horizon scanning and vulnerability assessments 
to identify risks in the future. Futures studies should be an integral part 
of urban nexus because international development is shifting from 
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traditional normative thinking towards adaptive, complexity-aware 
approaches. 

 
iii. Clarify Trade-offs and Explore Synergies – With analytical inputs 

from (i), city stakeholders will innovate in a structure process to 
examine alternative resource management, technology and 
governance options to reduce tradeoffs and adverse consequences 
across the nexus while maximising potential synergies.  

 
 
iv. Scaling of Policy Response and Technological Choice – Following 

(iii) city planners and stakeholders will develop a suite of instruments 
that may include increasing resource productivity and using waste as a 
resource in multi-use systems. The design and delivery of the solutions 
be they technology or processes include prototyping and piloting them 
in a real-world ‘hotspot’ operating environment in an urban or city 
context. 
 

v. Peer-to-peer Learning and Pathways Identification – Based on the 
alternative options in (iii) and (iv), stakeholders can identify pathways to 
reduce energy consumption at the city scale, water-and-energy-smart 
agricultural options or other technologies, policies, institutions and 
investment alternatives that promote multi-sector optimisation. As most 
municipalities in Asia are still at the take-off stage in implementing 
sustainable cities initiatives, peer-to-peer exposure and comparison are 
useful in encouraging policy, government, social and political learning 
in designing water, energy and food security strategies. 

 
vi. Financing, Implementing, and Monitoring – A process of monitoring 

progress, learning from successes and failures, and actively adapting 
and improving performance is required to close the implementation 
gap. This may involve designating or creating an entity that specialises 
in managing the nexus solution within different contexts. The issue of 
funding is therefore crucial to deliver on the nexus security. 
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4. Relevance to the Urban-Related Global Agendas      
[ preliminary write-up awaiting input from the EGM on 10-11 November] 

 
The importance and recognition of cities in global agendas has increased in 
recent years. Sustainable Development Goals and the New Urban Agenda 
are the latest in a series of global deals that resonate with cities and 
urbanisation. This section explores how Urban Nexus can help in the 
realisation of cross-cutting goals and targets embedded in those emerging 
global agendas. These converging global agendas beg for further questions 
on linkages, potential and actual: 
 

 How can we tap the full potential SDG 11, as well as the targets and 
indicators with an urban dimension for Habitat III? 

 How can the NUA become as relevant as Agenda 21, which was a 
driver for local sustainable development action and the beginning of 
urban transformation in the 1990s? 

 
Conceptually, the urban nexus the can provide a link to bridge between the 
complex universalist language of the global SDG agenda and NUA’s locally 
specific urban cultures of implementation. It can serve as a synthesiser, tying 
together loose ends such as relevant sector-specific targets and indicators in 
order to allow for the integrated implementation of all SDGs at the local level. 

 

4.1. Sustainable Development Goals 
 
On 25 September 2015, world leaders adopted the 2030 Agenda for 
Sustainable Development, which included a set of 17 Sustainable 
Development Goals (SDGs) to replace the previous Millennium Development 
Goals (MDGs). A notable addition to the new list of goals is number 11, the 
stand-alone Urban Goal, titled "Sustainable Cities and Communities: Make 
Cities Inclusive, Safe, Resilient and Sustainable'. SDG 11 underlines the 
salience of cities for global development and encourages local and national 
governments to develop integrated development strategies for cities.  
 
The interconnectedness or nexus narrative is well supported in the 2030 
Agenda. In a study by Misselwitz (2015), it was found that 10 of 17 SDG goals 
are linked to Goal 11 (5 explicitly, 9 implicitly). In addition 30 per cent of the 
169 targets are linked with Goal 11 (12 per cent explicitly, 18 per cent 
implicitly). 
 

4.2. The New Urban Agenda 
 
In October 2016, countries endorsed the ‘New Urban Agenda’ at Habitat III, 
also known as the UN Conference on Housing and Sustainable Urban 
Development, which took place in Quito, Ecuador. The outcome document 
sets the global vision of sustainable urbanisation for the next 20 years. The 



 

 30 

UN's Habitat conferences are held in a bi-decennial cycle, with previous 
editions being held in Vancouver (1976) and Istanbul (1996). The New Urban 
Agenda, rather ambitiously, calls for an ‘urban paradigm shift’ from 
conventional urbanism to reform the way we plan, finance, develop, govern, 
and manage cities and human settlements. This non-binding document also 
provides guidance for achieving the SDGs and provides the underpinning for 
actions to address climate change. The Agenda also places food security and 
nutrition at the center of urban sustainable development. 
 
 

5. Conclusions 
 
 
Despite increasing recognition of nexus-based solutions, policy responses are 
mainly framed for single-resource optimisation or silo governance. In addition, 
the uncertainty about what constitutes a ‘successful’ nexus approach and how 
it can be achieved and evaluated renders the operationalisation of nexus 
somewhat challenging. In other words, the institutional realities are yet to 
reflect the nexus aspiration. In the urban studies and practice domain, the 
nexus narrative is only emerging and therefore in need of further conceptual 
clarifications.  
 
This paper outlines a framework for advancing the discourse on urban nexus 
in the context of Asia and the Pacific. From six streams of nexus-relevant 
discourses, the paper distils nine elements or building blocks for the 
conceptualisation of urban nexus. These are: megatrends; systems-lens; risks 
and security; resource flows; technology and innovation; synergy; trade-offs; 
participation; transition; and learning. From these elements, the paper 
proposes four strategies that provide the enabling conditions to 
mainstreaming the urban nexus: 
 

 Assessing urban metabolism; 
 Identifying synergy and trade-off; 
 Developing transition management plan; and 
 Transforming the urban system. 

 
A set of action agenda for the future is also proposed, based on the following 
sequence logic. The initial step involves a diagnosis and subsequent 
understanding of all sectoral connections followed by specification of potential 
trade-offs and synergies for a particular urban context. This is followed by the 
design of effective pathways that help mitigate or reconcile trade-offs and 
exploit synergies. Finally, a transition management plan that collective 
learning and enables ongoing monitoring and assessment of nexus dynamics 
should be put in place. 

 
 Establish input-output analysis and modelling resources interlinkages; 
 Understand past stresses and describe future risks; 
 Clarify trade-offs and explore synergies; 
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 Scaling of policy response and technological choice; 
 Peer-to-peer learning and pathways identification; and 
 Financing, implementing, and monitoring. 

 
Finally, the paper explores how the urban nexus concept can help in the 
realisation of cross-cutting goals and targets embedded in emerging global 
agendas such as Sustainable Development Goals and the Habitat III’s New 
Urban Agenda. 
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APPENDIX 1 
 Various frameworks and approaches to WEF Nexus 

 
Nexus approaches and 

frameworks 
Central 

component 
Policy response 

Global Risks 2011 Sixth 
Edition An initiative of the 
Risk Response Network 
 
World Economic Forum 
(WEF) 
 

Securitization 
resource 
scarcity and 
its associated 
risks  

 integrated and multi-stakeholder 
resource planning; 

 regionally focused infrastructure 
development; 

 market-led resource pricing; 

 community-level empowerment 
and implementation; 

 technological and financial 
innovation for managing the nexus. 

Bonn2011 Nexus 
Conference on the Water, 
Energy 
and Food Security Nexus: 
Solutions for the green 
economy  
 
Stockholm Environment 
Institute: 
 
Hoff (2011) 

Water supply, 
energy and 
food security, 
all connected 
to available 
water 
resources 

 increasing resource productivity;  

 using waste as a resource in multi-
use systems;  

 stimulating development through 
economic incentives; implementing 
governance, institutions and policy 
coherence;  

 benefiting from productive 
ecosystems;  

 integrated poverty alleviation and 
green growth;  

 capacity building and raising 
awareness. 

Contribution of Himalayan 
ecosystems to water, 
energy, and food security in 
South Asia: A nexus 
approach 
 
Rasul (2012) 
 
International Centre for 
Integrated Mountain 
Development (ICIMOD) 

The stress on 
ecosystem 
services 
through  
system-wide 
approach 
rather than a 
sectoral 
approach 

 restoration of natural water storage 
capacity; 

 development of climate-smart, 
environmentally and socially sound 
infrastructure; 

 and incentive mechanisms for 
managing Himalayan ecosystems. 

The water-energy-food 
security nexus: Towards a 
practical planning and 
decision-support framework 
for landscape investment 
and risk management 
 
Bizikova et al. (2013). 
International Institute for 
Sustainability and 
Development (IISD) 
International Institute for 
Sustainable Development. 

Ecosystem 
management 
emphasized  
on practical 
implementati
on processes 

 place-based assessment of a the 
WEF security system  

 participatory scenarios exercise to 
envisioning future landscape 
scenarios  

 implementation strategy to invest in 
the desired future landscape 

 adoption of spatially explicit 
framework for monitoring, and 
adaptively managing investment 
performance 
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Walking the Nexus Talk: 
Assessing the Water-
Energy-Food Nexus 
 
Food Agricultural 
Organization (FAO) (2014) 
 
 

Focus on 
resource 
base on both 
biophysical 
and socio-
economic 
resources 

 data collection to identify inter-
linkages and seek evidence 

 scenario development to highlight 
possible interventions and policy 
interventions 

 stakeholder engagement in open 
and participatory policy dialogue 

 select policy response options  
relevant to national and local 
nexus-related goals 

 
 

 


