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Abstract 

The primary objective of this research is to propose an integrated climate policy 

framework for Greater Amman Municipality (GAM) by conceptualizing ways in which 

the water–energy–food (WEF) nexus approach might help to achieve that objective. The 

research adopted a case study method using mixed techniques (interviews, ethnography, 

and survey) to consider various contextual factors (e.g., Arab region, Jordan, and Jabal Al 

Natheef community in Amman city). Data was examined from different perspectives to 

aid in validating the conclusions. In general, results show eight factors affecting Arab 

cities from advancing the WEF nexus approach: centralized governance, top-down 

planning and incoherent policy processes, regional instability, the socio-economic 

conditions, climate change impact, urbanization, scarcity of resources, and demographics. 

More specifically, in GAM, study findings disclosed many factors that would hinder the 

transition from the current “silo” to the proposed “nexus” approach. Some of these 

factors are related to the nature of relationships between GAM and central government; 

others are specific to GAM’s policymaking framework. Despite these challenges, some 

opportunities already exist that might advance the GAM climate policy framework, such 

as Jordan’s Decentralization Law and Jordan’s national climate change policy. However, 

downscaling and exploring the WEF nexus at the household level demonstrates 

discrepancies between householders and policy-makers in terms of WEF perceptions and 

priorities, low level of climate-change-related awareness, low level of participation, the 

significant relation between gender and the WEF nexus approach, and householders can 

make climate-friendly decisions in their daily routine. Exploration of the WEF nexus at 

various spatial levels points toward elements of integrated climate policy framework for 

GAM, such as enhancing the legal framework, establishing the Sustainability Office, 

enhancing communication and policy coordination, enhancing awareness and 

maintaining urban climate change dialogue, empowering the community, securing 

financial resources, and enhancing the policy-making process. Locating GAM as the 

focal point of intervention will provide policy-makers and practitioners with the 

necessary information and evidence base to make decisions that promote sustainable 

development. Since most of the Arab cities shared similar challenges, the research 

findings are also transferable and applicable to other Arab cities. 
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Chapter One  Introduction and Research Objectives 

1.1 Introduction 

Debate about the role of natural resources in socio-economic development 

continues, particularly about the significance of water, energy, and food (Matsushita and 

Schoenbaum, 2016; United Nations Environment Programme [UNEP], 2014; 

International Union for Conservation of Nature [IUCN], 1980; United Nations 

Conference on Environment and Development [UNCED], 1992; United Nations 

Development Programme [UNDP], 1994; World Commission on Environment and 

Development [WCED], 1987). Scientists argue that the carrying capacity of the earth can 

no longer support current and projected levels of demand from already depleted 

resources. Many scholars argue that resource scarcity may compromise the welfare of 

future generations and pose a threat to sustainable development; therefore, the focus on 

natural resource management and policy responses has shifted to greater integration with 

economic growth and development (Arab NGO Network for Development, 2013; Biggs 

et al., 2015; Falcone, 2014; Rauschmayer et al., 2015; United Nations [UN], 2015b; 

United Nations Economic and Social Commission for West Asia [UN-ESCWA], 2014; 

Yigitcanlar and Teriman, 2015). As the extraction rates of resources increase to meet 

rapid population growth and consumption, urbanization, and socio-economic 

development, the horizon of scarcity shortens (Norgaard, 1990). In addition, climate 

change has emerged as the biggest challenge for our planet, threatening both built and 

natural systems with long-term consequences (Yigitcanlar and Teriman, 2015). Along 

with these challenges, the call for more coherent policies and more effective and resilient 

planning and development perspectives is gaining momentum globally to cope with 

transformations that our cities, societies, and environment have been experiencing during 

the last few decades and the resulting impacts society is facing today (Pickett et al., 

2004).  

Scholars emphasize that the world’s natural resources, especially water, energy, 

and food resources, are already experiencing significant stress and shortfalls (Bazilian et 

al., 2011; Howells et al., 2013; UNCED, 1992); the use of each affects demand for the 

others, and the use of all affects the climate (International Atomic Energy Agency, 2009). 

These interdependencies add extra pressure on planning and management practices 
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(Siddiq and Anadon, 2011; Siddiqi et al., 2013). This interconnection is captured in the 

concept of the water–energy–food (WEF) nexus (Bazilian et al., 2011). In simple terms, 

food production demands water; water extraction, treatment, and redistribution demand 

energy; and energy production requires water. Energy inputs via fertilizers, tillage, 

harvest, transport, irrigation, and processing have their influence on food prices. 

Moreover, the relations between WEF systems are made even more complex by external 

elements: population growth, governance, international trade, and growing economies 

(Mohtar and Daher, 2012). Moreover, these three resources have strong linkages to 

climate change, as Hague (2010, p. 1) said: 

You can’t have food, water or energy security without climate security; they are 

interconnected and inseparable. They form four resource pillars on which global 

security, prosperity and equity stand. Each depends on the other. Plentiful, 

affordable food requires reliable and affordable access to water and energy. 

Increasing dependence on coal, oil and gas threatens climate security, increasing 

the severity of floods and droughts, damaging food production, exacerbating the 

loss of biodiversity, and in countries that rely on hydropower, undermining 

energy security through the impact on the availability of water. (Hague, 2010) 

While globally the interconnected nature of water, energy, food resources, and 

climate change has been recognized, national and local planning policy typically 

proceeds in “silo approach” (Hoff, 2011) with relatively limited understanding of how to 

tackle complex relationships when formulating policy, managing resources, and taking 

action (Beddington, 2009; Hoff, 2011; World Economic Forum, 2011a). Managing 

natural resources in isolation weakens synergies across sectors and hinders the transition 

to a more sustainable future, especially in fragile ecosystems (Hermann et al., 2012; Hoff, 

2011; World Economic Forum, 2011b). Although continued single sector policy-making 

might temporarily result in an overall performance improvement of the sector concerned, 

it would be unlikely to persist over time (Bazilian et al., 2011; Siddiqi et al., 2013). 

Integrated management concepts have been used in the individual areas of water, energy, 

and food for years. However, the close relationships, interactions, and interdependencies 

among these resources are usually not taken into consideration when integrated resources 

management concepts are developed. Yet fixing one challenge in managing one resource 
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often creates challenges for other resources. A better solution can be achieved if these 

resources are managed collectively using the nexus approach (Bazilian et al., 2011; 

Hermann et al., 2011; Howells et al., 2013; United Nations University Institute for 

Integrated Management of Material Fluxes and of Resources [Dresdan Nexus 

Conference, 2015). 

In recent years, the nexus approach has attracted significant interest from 

international organizations, the private sector, and other global players as a way of 

tackling the interdependencies among water, energy, and food security. Policy-makers 

and planners stress that future challenges will require transition from the current silo 

approach to a nexus approach. They argue that without taking into account the 

interconnected nature among the three sectors and the cross-cutting impact of climate 

change, resource allocations may easily be seen as a zero-sum game where intense 

competition for resource access can easily lead to conflict (Bizikova et al., 2013). 

Accordingly, business as usual is no longer sustainable; managing natural resources using 

the nexus approach is required (Bradshaw et al., 2014; Hoff, 2011). 

1.2 Statement of the Research Motivation 

The WEF nexus framings gathered momentum in late 2000s in response to the 

need to shift the conventional landscape of natural resources management beyond 

specific cases to broader-ranging and cross-sectoral approaches in natural resource 

decision-making, and to promote the interconnectedness among sectors. (Bizikova et al., 

2013; Hoff 2011). In 2011, the World Economic Forum presented the nexus framework 

from the security perspectives of the three resources (World Economic Forum, 2011b). 

Later, numerous framework versions have tackled specific aspects, such as: 

• water resources as a central component (Hoff, 2011) 

• land-use–water–energy (Howells et al., 2013) 

• food as a core component with water–land–energy linkages (Food and Agriculture 

Organization [FAO], 2014b)  

• energy as primary focus in the International Energy Agency “World Energy 

Outlook 2012” (International Energy Agency [IEA], 2012).  

Despite substantial contemporary research and the trend in exploring the WEF 

nexus at international, regional, and national levels, the approach has been criticized for 
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having some knowledge gaps. First, most of the nexus frameworks are focused on macro-

level drivers of resource consumption patterns (Biggs et al., 2015). Second, to date, the 

nexus frameworks and applications have tended toward technical assessments to enhance 

productivity, optimize synergies, and identify trade-offs across sectors to inform natural 

resource governance (Howells et al., 2013). Third, governance approaches and 

perspectives have received very little attention in relation to the nexus of water, energy, 

and food (Kurian and Ardakanian, 2015). Fourth, the nexus approach is still not 

extensively studied at the urban level. However, Deutsche Gesellschaft für Internationale 

Zusammenarbeit GmbH (GIZ) and Local Governments for Sustainability (ICLEI) 

recently published Operationalizing the Urban NEXUS: Towards Resources-Efficient 

and Integrated Cities and Metropolitan Regions, which addresses the crucial 

metropolitan sectors of water, energy, and food. That study additionally encompasses 

policy areas such as land-use, social inclusion, and waste and transport management in 

order to achieve a more efficient and effective use of resource cycles in urban areas 

(Brugmann et al., 2014). Fifth, there has been a shortage of relevant research to address 

this approach across spatial scales and between compartments, particularly urban and 

household levels. Sixth, although environmental and to some extent economic aspects 

have gained importance, social and institutional considerations have not received the 

necessary attention, leading to an incomplete analysis of synergies and trade-offs (Kurian 

and Meyer, 2015). Seventh, tools and approaches for operationalizing the nexus at 

different scales require development and testing (Bradshaw et al., 2014).  

This research attempts to address some of these shortcomings by investigating 

and documenting the nexus approach and its elements, dynamics, and trade-offs at 

different spatial and governance scales, particularly local and household levels. In 

addition, the research examines social practices and perspectives in the nexus framework, 

a key policy challenge confronting decision-makers nationally and locally. Moreover, the 

research explores the linkages between the nexus approach and current urban responses 

(mitigation and adaptation) to climate change. 

Arab cities provide the context for exploring the obstacles and opportunities of 

transition from the current silo approach to a nexus approach. In this research, the water–

energy–food–climate change (WEFCC) nexus context (inter-linkages, inter-



 

5 

dependencies, trade-offs, governance) is investigated from supply and demand 

perspectives at four policy and governance spatial scales: (i) Arab region; (ii) national 

(Jordan); (iii) municipal (Greater Amman Municipality); and (iv) household (Jabal Al 

Natheef community in Amman city). The novelty of this study vis-à-vis the consideration 

of the nexus approach lies in the endeavor to balance supply-side and demand-side 

responses, to locate the municipality as the focal point of intervention, and to explore the 

potential for bottom-up community engagement in policy formulation and adoption. On 

the other hand, the Arab region still lacks this type of interdisciplinary research, because 

in the past the international donor community drove most nexus-related initiatives and 

projects. 

1.3 Research Objectives 

The primary objective of this research is to propose an integrated climate policy 

framework for Greater Amman Municipality by conceptualizing ways in which the WEF 

nexus approach might aid to achieve that objective. Locating the Greater Amman 

Municipality as the focal point of intervention, and exploring the potential for bottom-up 

community engagement in climate change policy formulation and adoption will provide 

stakeholders, especially policy-makers, decision-makers, and practitioners, with the 

necessary information and evidence base to make decisions that promote sustainable 

development. Several specific secondary objectives are as follows: 

1. Develop a WEFCC nexus conceptual framework to guide this research design process 

and the case study analysis and mainly 

• investigate the existing key inter-linkages among water, energy, and food resources 

at different policy levels (Arab region, national (Jordan), local (Amman city), and 

household (Jabal Al Natheef community) 

• understand the WEFCC nexus drivers, barriers, gaps, and opportunities in the 

planning, governance, and decision-making processes in the study area 

2. Explore the roles of local government (Greater Amman Municipality) in advancing 

the WEFCC nexus approach to respond to climate change impact at the city level and 

particularly focus on 

• the current inter-organizational network of energy, food, and water sectors 

• policies, strategies 



 

6 

• planning and policy formulation processes 

• WEF supply vs. demand linkages 

• relationship between WEF nexus approach and local action on climate change 

3. Develop a set of criteria deemed essential for engaging householders in advancing the 

WEFCC nexus (the case of the Jabal Al Natheef community), particularly to 

• conceptualize the household WEFCC nexus 

• investigate the household (user practices) contribution to the policy dialogue 

4. Propose a WEFCC nexus municipal policy framework for the Greater Amman 

Municipality (GAM) and propose policy and governance interventions 

5. Develop theoretical, methodological, and practical research contributions and provide 

recommendations for needed areas of future research 

1.4 Research Questions 

The primary intent of this research is to answer the following research question: 

1. What are the challenges and opportunities that face local governments in 

conceptualizing and employing the WEFCC nexus in the Arab cities? 

In addition, the research is meant to answer the following sub-questions: 

1.1 How have existing governance structures for WEFCC been incorporated into 

national and local policy-making in the study area? 

1.2 What are the tensions between national–planning-related WEFCC security and 

local priorities, and how can they be overcome in the study area? 

1.3 How can household WEFCC inter-linkages and practices be best captured and 

incorporated into urban planning and policy-making processes in the study area?  

1.5 Research Geographical Area  

A case study method using mixed research techniques was applied within the 

Greater Amman Municipality to explore the WEFCC nexus dynamics and related social 

practices to support the potential for bottom-up community engagement in climate policy 

formulation and adoption while taking into account various contextual factors (Arab 

region, Jordan, and the Jabal Al Natheef community in the Greater Amman 

Municipality). The Amman case study and its contextual elements (regional, national, 
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and community level) are illustrated in Figure 1.1. The research geographic area context 

is described below. 

 

Figure 1.1 Amman case study conceptual framework 

1.5.1 Arab region context 

In terms of water, energy, and food securities, the Arab region represents an 

extreme case globally (Al-Zubari, 2013). For instance, the region has two-thirds of the 

world’s proven oil reserves and up to 40% of world’s proven natural gas reserve (IEA, 

2008); it imports 50% of its food (FAO, 2008). Furthermore, it has only 1.4% of the 

world’s fresh water supplies, and up to 60% of surface water resources originate from 

outside the region (Khater, 2010). Additionally, the region is considered highly 

vulnerable to climate change impacts (Verner, 2012) and the associated threat to the 

region’s socio-economic development, environment, and stability (UNDP, 2013b). See 

Figure 1.2 for the Arab region map. 

The uneven distribution of resources and the scarcity of, high demand for, and 

interconnected nature of these three resources have created outstanding challenges and 

opportunities for policy-makers and planners across the region (UN-ESCWA, 2015). The 

region’s current political instability, centralized policy debate, ineffective governance 

institutions, weak public participation, and limited interaction and coordination among 

these sectors have prevented most Arab governments from engaging local governments 

in policy formulation debates and providing coherent policies, adequate planning, and 
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management practices against the increased water scarcity, food and energy insecurity, 

and climate change vulnerability (Al-Zubari, 2013; UN-ESCWA, 2015). 

 

Figure 1.2 Arab region map (Verner, 2012) 

1.5.2 Jordan context 

Jordan as one of the Arab countries (see Figure 1.3 for Jordan Map) faces a 

number of overwhelming challenges as it attempts to address its development priorities 

(Scott et al., 2003). With 9.5 million total population, Jordan is hosting up to 4 million 

refugees (ANSAmed, 2016). Jordan is energy-poor, relying on fuel imports for 97% of its 

consumption (Ministry of Energy and Mineral Resources [MEMR], 2014), and suffers 

extremely limited water resources (El-Naser, 2013; Heslot, 2014; Potter et al., 2010), 

with 154 m3 per capita in 2013 (Ministry of Water and Irrigation [MWI], 2015c). 

Moreover, no food security can be achieved in Jordan without water and energy resources 

(Bazilian et al., 2011; FAO, 2002, 2006, 2011); Jordan imports close to 90% of its food 

(Forbes, 2008). The rapidly growing population, continuous influx of refugees, and high 

urbanization rates add extra pressure on the already limited resources (United States 

Agency for International Development [USAID], 2012). In addition, water and 

agriculture are the most climate-change-vulnerable sectors in Jordan. Further, the climate 

change potential impacts on Jordan’s built and natural systems will be mainly floods, 
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droughts, and desertification (Ministry of Environment [MoEnv], 2013; Al-Bakri et al., 

2010; MoEnv, 2009). If these priorities are not addressed, Jordan’s food and water 

security outlook to 2050 is extremely worrying (Heslot, 2014). The literature on the 

current institutional setup (water, energy, food, and climate change) has highlighted the 

challenge of centralization, fragmented decision-making processes, and structures that 

lead to the creation of silos across disciplines, government departments, and ministries 

(Al-Zu’bi, 2016). This hinders inclusive and comprehensive approaches founded on 

improved understanding of trade-offs and synergies necessary for integrated management 

of resources. 

 

 

Figure 1.3 Jordan map (source: 
http://www.nationsonline.org/oneworld/map/jordan_map.htm) 

1.5.3 Amman context  

The Greater Amman Municipality (hereinafter Amman) has experienced 

significant urban development during the last 50 years. Rapid population growth and 

refugee influx have resulted in a concentration of 50% of the country population 

(4 million inhabitants) (ANSAmed, 2016) and 80% of industrial production within the 

metropolitan area (Al-Azhari and Al-Najjar, 2013); see Figure 1.4 for a map of Amman. 

Accordingly, the city is now facing various urban issues, since it has significantly 
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expanded over 1,680 km2 without real planning, particularly the burden on urban 

services, infrastructure, environment, and accelerated demand on water, energy, and food 

(Alnsour, 2016). Amman is considered insecure in terms of resource supplies (water, 

energy, and food). For instance, Amman has an extreme shortage of local aquifers to 

satisfy its demand for potable water; the water supply depends on availability within an 

area hundreds of kilometers around Amman (Al-Haija and Potter, 2013). In addition, 

Amman imports most of its food, with 2.4% of its population considered vulnerable and 

food insecure (Tawk and Hamadeh, 2014). Moreover, Amman’s energy supply almost 

entirely relies upon hydrocarbon in that the country imports 97% of its energy from 

neighboring countries (MEMR, 2014). On top of these challenges, Amman will be 

vulnerable to climate change impacts. Matouq et al. (2013) claim that the central region 

of Jordan (i.e., the Amman area) will witness a significant decrease in rainfall and an 

increase in its mean annual maximum temperature (hotter weather) compared with 

previous decades. In addition, municipalities in Jordan have limited influence on political 

issues, given that most of their responsibilities are limited to service-oriented tasks 

(United Cities and Local Governments [UCLG], 2013). These challenges increase the 

need for a comprehensive planning agenda to increase resource use efficiency, provide a 

comprehensive base for allocating scarce resources and enhancing security, reduce trade-

offs, and build synergies and improve governance across sectors (Al-Azhari and Al-

Najjar, 2013; Bazilian et al., 2011; Hermann et al., 2011; Howells et al., 2013). 

 

 

Figure 1.4 Amman map (source: Google Maps) 



 

11 

1.5.4 Jabal Al Natheef context 

Achieving a sustainable livelihood is where a household achieves “well-being”, 

meaning households have secure access to basic services and needs (e.g., food, water, and 

energy) to sustain their lives. In addition, as households achieve secure livelihoods (e.g., 

more job opportunities), they become less vulnerable to sudden shocks (e.g., economic, 

climate change) (UNDP, 2004) . The ability of urban poor people to engage in successful 

and sustainable livelihood strategies is affected by each country’s policies, institutions, 

and processes. Policies adopted at the national level as part of reform measures can often 

impact negatively at the local and household levels. For example, in 2012 Jordan’s 

government implement substantial reforms (to offset US$5 billion state losses from the 

rising fuel bill) by eliminating subsidies on gas and other fuel products resulting in price 

increases ranging between 14% to 33%; while subsidies on gas cylinders used mainly for 

cooking were not fully removed, their price rose by 54%. The World Bank (WB) analysis 

revealed that the clear losers of these reforms would be households that are now paying 

higher petroleum prices (WB, 2013c). Government ministries that deliver services to the 

poor can have a significant impact on their well-being. When considering the 

introduction of new policies, decision-makers need to know more about the daily lives 

and practices of poor people, their struggles to survive in difficult times, and the likely 

impact of policies. However, in doing policy practice, decision-makers may not consider 

these factors and may not act in the best interest of the poorest residents, as many do not 

believe the poor have legitimacy. 

Jabal Al Natheef is an urban neighborhood with 54,000 inhabitants, the majority 

of whom are Palestinians who immigrated (refugees) during the Nakba in 1948 (UNDP, 

2004). The neighborhood is located in the district of Ras Al-Ain, in the eastern part of 

Amman city in Jordan. Jabal Al Natheef is considered one of the oldest and most 

crowded neighborhoods in Amman city, located on 87 km2 with private ownership. Jabal 

Al Natheef has a close proximity to the center of Amman city (Abed et al., 2015). In 

addition, it is the poorest of Ras Al-Ain’s four neighborhoods (Abed et al., 2015; Frank 

and Rosenthal, 2012; Shnaigat et al., 2014); see Figure 1.5 for a map of Jabal Al Natheef. 
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Figure 1.5 Jabal Al Natheef map (source: Google Maps) 

The neighborhood has the following characteristics: high building and population 

density, overcrowding, narrow streets, conservative social structure and views held by the 

community, lack of security, and domestic violence (Shnaigat et al., 2014). Jabal Al 

Natheef’s residents suffer from urban poverty, and most inhabitants work primarily as 

unskilled laborers in construction, taxi driving, street vending, and tailoring, sewing, 

embroidery, etc. (Arini, 2015).  

Jabal Al Natheef has struggled for recognition by the Greater Amman 

Municipality, and consequently it is a highly marginalized neighborhood and has 

received few services normally provided by the municipality (Frank and Rosenthal, 

2012). The inhabitants of Jabal Al Natheef have poor access to basic needs: water (water 

pipes are randomly constructed by residents) and sanitation services (old and insufficient 

sewage networks that overflow and contaminate streets and paths), electricity (few 

electrical power lines adjacent to the houses), and poor street lighting (Arini, 2015). The 

people lack secured tenure associated with limited access to decent housing units, poor 

investment in services at the architectural and planning level, poor drainage that causes 

floods (especially in the winter season), narrow streets that negatively affect waste 

collection, no public or green spaces where people can interact. Jabal Al Natheef’s built 
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environment has greatly deteriorated and was never been planned as a neighborhood 

(Abed et al., 2015; Arini, 2015; Frank and Rosenthal, 2012).  

Jabal Al Natheef, an extremely marginalized and urban poor community, was 

selected to investigate the interconnectedness between the basic needs for water, energy, 

and food at the household level and to understand daily practices (e.g., cooking, washing) 

and household daily practices can support the policy-makers and planners in integrating 

social dimensions and designing sound and coherent policies with less negative impact on 

the urban poor while supporting adaptation and mitigation to climate change. 

1.6 Research Methodology  

There are many contextual factors and pressures shaping the urban WEFCC 

nexus, such as supply and demand, governance, planning and policy processes, socio-

economic factors, and community participation and engagement. This research adopted 

an exploratory, descriptive, and explanatory case study method to investigate the research 

questions in Greater Amman Municipality, taking into account various contextual factors 

(Arab region, Jordan, and the Jabal Al Natheef community in Amman city). It employs 

mixed qualitative and quantitative research strategies. Yin (2003b) explains that the case 

study approach involves the exploration of a single entity or phenomenon bounded by an 

event or process. The case study is generally the preferred strategy when the investigator 

has little control over events, variables, or the system of interest. Additionally, Yin 

outlines that the case study is used in many situations, including policy and political 

science research, community psychology and sociology, organizational and management 

studies, city and regional planning research, and the research for dissertations and theses 

in the social science (Yin, 2003b).  

In this case study, data were collected through review of documents, semi-

structured interviews (118 participants), ethnographic (five focus group discussions 

(FGDs) 100 participants, five semi-structured interviews, and field observations), and 

surveys (200 participants). Table 1.1 outlines the research methodology used to answer 

the research questions; Chapter 3 explains the detailed methodology. 
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 Table 1.1 The research methodology 

Level of Policy 
Making 

Contribution to Research Questions Methods Used 

Arab region 
context 

Gives a broader context to the WEF nexus, in terms of 
resources’ availability, policies, and governance. 
Additionally, highlights the vertical and horizontal policy 
dialogue and what limits the local governments in Arab 
cities in contributing better to the natural resources 
governance and climate change dialogue 

Document review, 
semi-structured 
interviews (31 
participants) 

Jordan context Gives a narrower national context in relations to the 
WEF nexus, resource availability, supply vs. demand, 
populations, and urbanization. Examines the vertical 
relationships (regional vs. national) and (national vs. 
local) and the horizontal relationships between related 
organizations. It gives an overview about policy-making 
and planning processes 

Document review, 
semi-structured 
interviews (39 
participants), and 
field observations  

Greater 
Amman 
Municipality 
context  

Gives a detailed context about Amman city and resources 
planning and management. Highlights the Greater 
Amman Municipality (GAM) organizational structure 
and the vertical and horizontal linkages in relation to the 
WEF nexus approach and explores the urban nexus in 
GAM 

Document review, 
semi-structured 
interviews (43 
participants), and 
field observations 

Jabal Al 
Natheef 
community 
context 

Contributes to understanding of the nexus from 
household daily practices and how understanding of 
these practices would support the policy-makers and 
planners to integrate social dimensions and design more 
coherent policy 

Document review, 
Ethnography 
(focus group 
discussions, field 
observations, and 
semi-structured 
interviews (5 
participants)) and 
survey 

 

1.7 Summary of Results  

In general, results show eight general factors affecting (hindering and abetting) 

Arab local governments from advancing the WEF nexus approach in the Arab cities. The 

hindering factors were centralized governance, top-down planning approach and 

incoherent policy processes, and regional instability. The abetting factors were the socio-
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economic conditions, climate change impact, urbanization, scarcity of resources, and 

demographics.  

At the GAM scale, results demonstrate that climate-related activities remain 

fragmented and the basic tools to facilitate good decision-making are still lacking. More 

specifically, study findings at national and local levels disclosed many factors that would 

hinder the transition from the current “silo” to the proposed “nexus” approach in GAM. 

Some of these factors are related to the nature of vertical relationships and dynamics 

between GAM and central government, others are specific to GAM’s decision-making 

environment and policy-making framework, such as lack of democracy and participation, 

centralized governance, GAM’s organizational structure, top-down policy-making, 

limited vertical and horizontal coordination, inter-jurisdictional issues, the lack of a clear 

role for Jordan’s national climate change framework, the absence of adequate urban 

planning, weak environmental-related law enforcement and implementation capacity, 

limited public participation in planning and decision-making processes, regional political 

instability, limited climate-related awareness, limited climate-policy-related incentives, 

and GAM’s low capacity. Despite these various interlinked challenges, participants see 

that some opportunities already exist at national and local levels that might advance the 

GAM water–energy–food–climate change nexus municipal policy framework, such as 

Jordan’s Decentralization Law, Jordan’s national climate change policy, the existing 

ministerial climate-change-related units and policies, GAM’s incentives for green 

buildings, climate-related funds, city networks (e.g., 100RC, C40) for sharing best 

practices and building capacities, and the existing “Twin City Agreements” between 

GAM and international cities. 

However, at the household level, WEFCC nexus analysis demonstrates: (1) 

discrepancies between householders and policy-makers in terms of WEFCC perceptions 

and priorities; (2) householders’ perspectives confirmed some factors explored at higher 

governance levels (e.g., lack of transparency, low level of climate-change-related 

awareness, low level of participation and ineffective vertical communication channels, 

and impact of political instability on Jabal Al Natheef residents); (3) the significant 

relation between gender and WEFCC nexus approach; and (4) householders can make 
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climate-friendly decisions in their daily routine that would support local and central 

governments in implementing and achieving climate-related plans and targets. 

Concerning the third point, men and women do not have the same roles, 

responsibilities, and practices over natural resources at household level. The results show 

that women have the major role in daily management, uses, and practice, and take 

personal action to mitigate climate change, for instance by reducing energy and water 

consumption at home; however, men are more engaged in related maintenance and 

paying bills activities. Further, women have less power to make decisions over 

purchasing climate friendly appliances and food shopping, since men tend to control 

finance and make most decisions leaving less power for women to decide on purchasing 

energy and water efficient appliances. Despite such strong relationships between women 

and natural resources, the GAM case study demonstrates the lack of a comprehensive and 

holistic national or local policy that can harness the efforts and activities of government, 

NGOs, and international agencies to ensure effective participation of women in natural 

resources or climate-related policies. Further, policymakers at all levels in Jordan and 

particularly in GAM pay inadequate attention to the need for a gendered dimension in 

managing natural resources, coping with climate change, and planning for sustainable 

development. Moreover, policy-makers ignore gender as a unit of analysis. Therefore, 

study participants affirm the need for both genders to be recognized in the climate-related 

policy interventions to ensure that their voices and interests are factored into 

policymaking related to management of particular resources. An example supporting 

point (4) is water harvesting (collecting rooftops rainwater) for food provision by 

implementing urban agriculture activities (utilizing small backyards and rooftops) that 

support local income generation while ensuring green areas in Jabal Al Natheef. 

Finally, exploring the WEF nexus at various levels (regional, national, local, and 

household) collectively points toward elements of the GAM integrated climate policy 

framework. Research results revealed that the following highly interlinked reforms are 

required to achieve the GAM integrated climate policy framework: (1) enhancing the 

legal framework; (2) establishing the Sustainability Office; (3) enhancing communication 

and policy coordination; (4) enhancing awareness and maintaining urban climate change 

dialogue; (5) empowering community; (6) securing financial resources; and 
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(7) enhancing the policy-making process. Therefore, the proposed integrated climate 

policy framework would help GAM to address the hindering factors and to respond 

effectively to climate change impact.  

Most of the Arab cities shared similar hindering factors such as centralized 

governance, lack of climate change policy, and limited public participation. Therefore, 

the research findings are transferable and applicable to other Arab cities that are 

attempting to make the most of limited natural resources along with increasing population 

to respond effectively to climate change. 

1.8 Outline of the Dissertation 

The thesis consists of five chapters and eight appendices. 

Chapter 1 provides insights into the importance of the research topic. The 

chapter states the conceptual framework of the research, the research problem, objectives, 

questions, purpose of the study, research methodology, and summary of the research 

results. 

Chapter 2 presents an extensive literature review about the multifaceted 

relationships among urbanization, cities, and climate change impacts, and how cities 

significantly contribute to mitigation and adaptation measures. More importantly, the 

chapter highlights promising urban mitigation and adaptation measure that are supportive 

of more sustainable and resilient urban development paths. The chapter sheds light on the 

context of Arab cities in relation to urbanization and climate change. As well, the chapter 

presents an extensive literature review about the water–energy–food nexus approach, 

conceptual frameworks, knowledge gaps, related theories and driving forces behind this 

approach, and its impact on resource utilization, policy dialogue, and coherence. Finally, 

the chapter provides general information about the study area and the context of the 

water, energy, and food scarcities, climate change impact, and the current governance. 

This chapter lays a foundation and serves as a road map for planning and arranging the 

interviews, focus groups discussion, ethnography, developing a survey, and performing 

the fieldwork. 

Chapter 3 presents the mixed methods research methodology used in this 

research to collect the data from the participating individuals. A case study method was 

adopted, supported by qualitative and quantitative methods. Further, the chapter presents 
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the sample selection criteria and discusses case study reliability and validity in terms of 

research methods used, researcher experience, and creditability and ethical 

considerations. 

Chapter 4 presents major findings based on the method of data collected for this 

dissertation. Results demonstrate the lack of a clear role for Arab cities in the national 

climate change framework. More specifically, study findings disclosed many factors that 

would hinder GAM’s transition from the current “silo” to “nexus” approach. Some of 

these factors are related to the nature of vertical relationships and dynamics between 

GAM and central government, others are specific to GAM experience and creditability 

and ethical consideration. Further, downscaling the WEFCC nexus demonstrates the 

significant role of householders in making climate-friendly decisions in their daily 

routine that would support local and central governments in implementing and achieving 

climate-related plans and targets. 

Chapter 5 integrates and synthesizes the research results outlined in Chapter 4, to 

propose an effective water–energy–food–climate change nexus conceptual framework in 

GAM. Further, Chapter 5 discusses the theoretical and applied implications of the 

research findings. Finally, it also describes the applicability of the research results in 

other Arab cities and provides recommendations for areas of future research.  
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Chapter Two Literature Review 

2.1 Introduction  

The purpose of this chapter is to conduct an interdisciplinary review of the 

theoretical and policy literature in order to create a conceptual framework for guiding the 

case study analysis that follows in subsequent chapters. Further, this chapter lays a road 

map for how the research methodology, the research questionnaires, and survey were 

developed.  

The chapter is divided into three parts. Part I of this chapter is a review of the 

literature about the linkages between climate change, urbanization, and cities in relation 

to patterns and conditions of climate impact. It highlights the contribution of urban areas 

to global energy-related carbon emissions processes (e.g., construction and operation of 

buildings) and the impact of climate change upon urban areas (e.g., heat waves, floods, 

sea level rise). Part I focuses on the emergence and significance of urban responses to 

climate change impact (mitigation and adaptation) and related urban policies and 

strategies. Further, it illustrates some of the global city network initiatives and their 

response to climate change locally through advocating various urban mitigation and 

adaptation strategies. Figure 2.1 shows a schematic diagram of literature reviewed (Part I) 

for this study. 

Part II of this chapter reviews the literature about an emerging approach, called 

water–energy–food nexus, its development, conceptual framework, and benefits. In 

addition, the water–energy–food nexus highlights and knowledge gaps are discussed. 

Further, the water–energy–food nexus is accommodated inside other theories, such as the 

multi-level perspective (MLP) theory and social practices theory (SPT), to bridge some 

of the nexus gaps that other scholars have failed to recognize. Moreover, the chapter 

sheds light on both the relationships and the cross-cutting impact of climate change on 

water, energy, and food resources and describes how the water–energy–food nexus could 

help in mitigating and adapting to climate change, especially at the urban scale.  
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Part III of this chapter discusses the research area (Arab region, Jordan, Amman 

city) context in terms of natural resource stocks, governance, planning and policy 

processes, consumer behaviors, and climate change framework. In addition, it examines 

the challenges that hinder urban climate change policies and strategies in Arab cities. 

Furthermore, it explores the water–energy–food–climate change nexus in the context 

under investigation, specifically related to the challenges that hinder transitions from a 

silo approach to resource management to the nexus approach.  

2.2 PART I: Climate Change and Cities  

2.2.1 Introduction 

The Fifth Assessment Report (2014) of the Intergovernmental Panel on Climate 

Change (IPCC) delivered an overwhelming consensus that climate change impacts are 

accelerating and fueled by human-caused emissions: “It is extremely likely that human 

influence has been the dominant cause of the observed warming since the mid-20th 

century” (IPCC, 2014a). At the same time, the International Energy Agency estimates 

that urban areas are responsible for more than 67% of energy-related global greenhouse 

gas (GHG) emissions (e.g., transportation, building sectors, solid waste, etc.), and this is 

Figure 2.1 A schematic diagram of the literature review of this research study 
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expected to rise to 74% by 2030 (IEA, 2008). Furthermore, the International Energy 

Agency Outlook Report (IEA, 2013, p. 1) projects that world energy consumption will 

grow by 56% between 2010 and 2040. Climate change is predicted to lead to a range of 

effects that will vary from region to region (Adger, 2006; Adger et al., 2005; Campbell-

Lendrum and Corvalan, 2007; El-Zein et al., 2014; IPCC, 2014a), and cities will be the 

most vulnerable to the potential impacts of climate change (Hunt and Watkiss, 2011). 

Additionally, the nature of climate change impacts (e.g., cross sectoral, cross border) 

restricts the capacity of existing systems that rely on natural resource supply management 

systems to provide reliable and affordable water, energy, and food (Bizikova et al., 2013; 

World Economic Forum, 2011b). These dynamics pose substantial risk for sustainable 

development and the resource security ambitions of governments, businesses, and 

communities (Hoff, 2011; Weitz et al., 2014).  

Recently, there has been a growing consensus that cities are vital places for global 

mitigation and adaptation efforts (Bulkeley, 2013; Bulkeley et al., 2011a; Hoornweg et 

al., 2011). Scholars argue that without forward action by world leaders and without 

significant changes in urban policy and governance the trend in GHG emissions and 

associated climate change impacts will continue as urbanization trends grow (Bradbury 

and Tompkins, 2013; Bulkeley, 2013; Clapp et al., 2010; IEA, 2010; Levin, 2013; Peters 

et al., 2010). To ensure a reduction in emissions and further damage to environment, 

decision-makers must enact new policies that drive economic investment into low-carbon 

technologies, reduce global emissions, and enhance the resilience of our communities and 

critical infrastructure (Bradbury and Tompkins, 2013; United Nations Human Settlements 

Programme [UN-Habitat], 2011). Undoubtedly, a more informed understanding of the 

interactions and trade-offs among urbanization, cities, and climate change impacts would 

contribute to more integrated climate change policies and more effective strategies and 

measures (Schafer, 2015; Solecki et al., 2014; Warn and Adamo, 2014).  

2.2.2 Urbanization and the challenge of climate change 

Urbanization refers to the overall increase in the proportion of the population 

living in urban areas as well as the process by which large numbers of people have 

become permanently concentrated in relatively small areas, forming cities (World Health 

Organization [WHO] and UN-Habitat, 2010). Scholars argue that natural population 
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growth, immigration, migration, industrialization, and socio-economic development are 

the main causes of rapid urbanization (Hasan et al., 2010; Hoornweg et al., 2011; United 

Nations Department of Economic and Social Affairs [UN-DESA], 2012; UN-Habitat, 

2011). Currently, cities are home to half the world’s 7 billion people, and recent 

urbanization trends indicate that an additional 3 billion people will be living in cities by 

2050, corresponding to 67% of the world’s population (UN-DESA, 2012); 90% of urban 

expansion in the next decade will take place in the developing world (UN, 2015b). 

Within the next decade there will be nearly 500 cities of more than a million people, 

including several “megacities” with populations exceeding 20 million (UN-Habitat, 

2011).  

Cities are not isolated. They interact extensively with surrounding regions and, 

increasingly, with the rest of the world. The interactions are represented by complex 

flows and systems of transport, water, energy, food, information, and waste (Walsh et al., 

2011). Urban settlements are characterized by their high concentration of people, 

services, and infrastructure; economic, industrial, and cultural activities, and a high 

degree of innovation. Human activities related to burning fossil fuels and their use in 

manufacturing, transportation, building heating and cooling, and agriculture drive the 

increase in CO2 emissions and contribute to climate change by causing changes in the 

Earth’s atmosphere (IPCC, 2014b). Additionally, these activities drive the extensive 

demand for and use of natural resources (mainly water, energy, and food) and lead to 

land-use changes (Chua, 2014; Cohen, 2006; Hebbert and Jankovic, 2013; Hoornweg et 

al., 2011; Satterthwaite, 2008; Subeh and Al-Rawashdeh, 2012). Scholars argue that 

urbanization processes drive greenhouse gas (GHG) emissions across multiple sectors 

and currently account for over 70% of global energy use (IPCC, 2014a; Priemus and 

Davoudi, 2014; Staden, 2014). Rosenzweig et al. claimed that “The international climate 

science research community has concluded that human activities are changing Earth’s 

climate in ways that increase risk on cities” (Rosenzweig et al., 2015, p. 1). According to 

Staden’s findings in Climate Change: Implications for City, the “linkages between 

urbanization and GHG emissions trends are complex and involve many factors, including 

level of development, rate of economic growth, availability of energy resources and 

technology and urban form and infrastructure” (Staden, 2014, p. 14). On the other hand, 
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most cities, particularly in the developing world, face major challenges — urban poverty, 

poor living conditions, lack of financial resources, and constraints on productivity due to 

lack of basic infrastructure. These challenges over time make cities more vulnerable to 

natural disasters and climate change impacts (Bulkeley, 2013; Terakado and Williams, 

2014; UN-DESA, 2013).  

Cities are on the front line in both causes and effects of climate change 

(Rosenzweig et al., 2015). Climate change was initially conceived as a global concern 

requiring global solutions (Bulkeley, 2010). Additionally, cities were ignored by most 

climate change scientists (Rosenzweig et al., 2010). Fortunately, during the last two 

decades there has been a growing global discourse and agenda to respond to climate 

change impact at the city level. Most recently, in September 2015, the new Sustainable 

Development Goal 11, “make cities and human settlements inclusive, safe, resilient and 

sustainable”, with 10 targets to be achieved by 2030, was endorsed (UN, 2015b).  

During the last two decades cities have acted as world leaders in advancing action 

for climate change and supporting the involvement of municipal governments and other 

urban actors in mitigation, adaptation, and resiliency efforts (Bulkeley, 2010; 

Rosenzweig et al., 2015). Responding to the complex dynamics of climate change 

required leadership, well-managed urban development, and public participation to 

support social inclusion, environmental sustainability, and resilience (Hebbert and 

Jankovic, 2013; Lehmann, 2013; UN, 2012; World Economic Forum, 2008). 

The multifaceted relationship between urbanization and climate change was 

globally considered for the first time in the Intergovernmental Panel on Climate Change 

(IPCC) Fourth Assessment Report (IPCC, 2007b). Later the IPCC’s Fifth Assessment 

Report (2014) delved deeper into the implications of climate change for urban areas 

(IPCC, 2014a, 2014b). Urbanization and climate change are considered two powerful 

human-induced forces, and their effects are converging in dangerous ways that threaten 

to have unprecedented negative impacts upon quality of life and economic and social 

stability (UN-Habitat, 2011). According to the United Nations, “cities and urban places in 

general now occupy the center stage in global development. They no longer function as 

mere spaces of settlement, production and services” (UN, 2015b). It becomes obvious 

that understanding urbanization and associated risks and vulnerability distributions is 
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critical for an effective response to climate change threats and their impacts (Bulkeley, 

2010; IPCC, 2014a; Romero-Lankao, 2012). This adds to the growing resonance in 

considering the city level as the appropriate governance scale to make progress in climate 

policy discussions (Alber and Kern, 2008; UNDP, 2006). 

2.2.3 Impacts of climate change upon urban areas 

The United Nations Framework Convention on Climate Change (UNFCCC) 

(Article 1: page 7) defines climate change as “a change of climate which is attributed 

directly or indirectly to human activity that alters the composition of the global 

atmosphere and which is in addition to natural climate variability observed over 

comparable time periods” (UN, 1992). Climate change impacts, such as increased 

temperature, changing rainfall patterns, rises in sea level, and increased extreme weather 

events, will affect natural and human systems, economies, and communities on all 

continents and across the oceans (IPCC, 2014a, 2014b).  

Cities already experience special climate conditions related to the urban heat 

island and poor air quality. Cities are warmer than the surrounding countryside because 

of localized effects from urbanization and human activities that reduce albedo and 

evapotranspiration as well as the effects of waste heat emissions (Bulkeley, 2013; 

Hebbert and Jankovic, 2013). The urban land-surface model shows that regions of high 

population growth coincide with regions of high urban heat island potential, particularly 

in the Middle East, Indian sub-continent, and East Africa (McCarthy et al., 2010). 

Additionally, climate change is projected to bring more frequent heat waves to cities 

(Hunt and Watkiss, 2011; IPCC, 2014a; Rosenzweig et al., 2015; Rosenzweig et al., 

2010; Rosenzweig et al., 2011). 

According to the Second Urban Climate Change Research Network Assessment 

Report on Climate Change and Cities (ARC3.2), temperatures are already rising in cities 

around the world owing to climate change and the urban heat island effect. For instance, 

the mean annual temperatures in 100 cities around the world are projected to increase as 

illustrated in Figure 2.2, and the mean annual precipitation is projected to change by –7% 

to +10% by the 2020s, –9% to +15% by the 2050s, and –11% to +21% by the 2080s. On 

the other hand, sea levels in 52 coastal cities are projected to rise 4 to 19 cm by the 
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2020s, 15 to 60 cm by the 2050s, and 22 to 124 cm by the 2080s (Rosenzweig et al., 

2015).  

 

Figure 2.2 Climate observations and projections for 100 cities worldwide 
(Rosenzweig et al., 2015) 

According to IPCC (2014b) the cumulative emissions of CO2 largely determine 

global mean surface warming. Earth’s average surface temperature has increased, and by 

the mid-21st century most of the worlds’ urban population will be exposed to a minimum 

2 °C rise over pre-industrial levels, excluding urban heat island effects. This temperature 

increase will be associated with increased frequency of hot days, increased air pollution, 

increases in energy demands for cooling and clean water, infrastructure damages, and 

heat-related health problems. Further, each degree of warning is projected to decrease 

renewable water resources by at least 20% for an additional 7% of the global population 

(Staden, 2014). 

In addition to previous risks, climate change will bring changes in precipitation 

patterns; consequently some areas will become wetter and others drier (IPCC, 2014a). 

This will add further pressure on freshwater resources and agricultural activities in many 

cities. Freshwater resources will be challenged by drought that can have many effects on 

urban areas, including more water shortages, electricity shortages (by affecting 

hydropower and plant cooling), water-related diseases through use of contaminated 

water, and food insecurity from reduced supplies (FAO, 2011; Staden, 2014). This will 
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contribute to negative economic impacts, increased urban poverty rates, and increased 

rural-to-urban migration (Warn and Adamo, 2014). Currently, almost 150 million people 

live in cities with less than 100 litres per person per day of water for basic human needs. 

This number is projected to increase, possibly up to 1 billion by 2050 (Staden, 2014). In 

addition, inland flooding due to changes in extreme rainfall patterns may lead to 

combined sewer overflow because of deficiencies in provision for storm drainage 

systems (Moser et al., 2012).  

As a result of global warming, coastal areas are threatened by rising sea levels 

(due to melting snow and icecaps in the Northern Hemisphere). Two thirds of cities with 

populations above 5 million are located in the low elevation coastal zone (Staden, 2014). 

Rising sea levels associated with coastal erosion or flooding pose significant threats, not 

only for populations, infrastructure, commerce, business, economy, and livelihoods as 

development continues but also for coastal reefs and marine ecosystems (Moser et al., 

2012; Staden, 2014).  

Cities are highly vulnerable to the disruption of critical supplies, and dependency 

on food imports has dramatically increased. Food production is also vulnerable to climate 

change impacts. Warmer temperatures, changes to rainfall patterns, and increased 

frequency of drought and heat waves are expected to bring major shifts in food 

production as well as impact land-use patterns, crop production systems, and arable lands 

productivity (FAO, 2011, 2014b). As urbanization changes land cover and causes 

fragmentation of the remaining land, cities depend on surrounding areas and the rest of 

the world’s food supply (Boodleman, 2014; Harrison et al., 2015; Specht et al., 2014). All 

food security features are potentially affected by climate change, including food access, 

utilization, price stability, and affordability (Staden, 2014).  

The energy sector (supply and demand) will not be exempted from climate change 

impacts. On the supply side, power plants (e.g., nuclear) are frequently located along 

water bodies and hence are vulnerable to both coastal and inland flooding. In addition, 

changes in intensity and frequency of precipitation will increase the variability in both 

quantity and timing of water availability to generate hydropower. On the other hand, the 

potential increases in heat waves will lead to more peak load demands for coolants, 

refrigeration, and air conditioning, which will stress energy distribution systems and 



 

27 

increase the chances of blackout. As a result, this will negatively affect the health and 

economy of cities (Solecki et al., 2014). The type of climate change impacts and their 

magnitude will vary according to the location of the urban areas (Walsh et al., 2011).  

Cities by their nature concentrate people and their homes, activities, physical 

capital, industries, and waste. This can make them very dangerous places to live and 

work and make their populations highly vulnerable to extreme weather events or other 

physical events, such as earthquakes or other natural disasters. This is best attributed to 

unplanned development, mismanagement of resources, and inadequate governance. 

(Raey and Katich, 2010). In addition, climate change impacts are predicted to worsen 

current conditions with the following anticipated impacts on urban systems and 

residences, as illustrated in Table 2.1.  

All societies are sensitive to climate, and there is a growing need to plan to cope 

with and adapt to climate change and associated effects (Adger et al., 2002, 2003). The 

scale of climate change risk is influenced by many factors, particularly the cities’ 

building and infrastructure quality, population preparedness, and emergence services 

(Huq et al., 2007). Though the impacts of climate change are not evenly distributed, 

developing countries are most vulnerable to the effects of climate change because of 

fragile environments, poor urban conditions, and low incomes; people who will be 

exposed to the worst of the impacts are the ones least able to cope with the associated 

risks (Smit et al., 2001). Huq et al. (2007, p. 4) predict that cities in high-income 

countries will be exposed to fewer risks as a result of decades of investment in housing 

and infrastructure. 
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Table 2.1 Climate change impacts in urban areas (Raey and Katich, 2010) 

Natural Hazards 
and Extreme 
Events 

Incremental Impacts on Urban 
Systems 

Impacts on Urban Residents 

I. Increased Temperature 

Heat waves and 
fires 

Increased heat islands effects, increased 
outdoor pollution, reduced interior 
temperatures, reduced groundwater, 
changing disease victors, stress on 
storm water system, increased energy 
demand, increased road surface damage, 
and increased demand for water 

Asthma, heat stress and stroke, 
thirst, illness, property losses, 
housing instability, and 
disruptions in access to power, 
transport systems, and supplies 

II. Decreased Precipitation 

Drought and fires Groundwater depletion, subsidence, 
stress on building foundations, 
reduction in green space and growing 
conditions, reduction in urban 
agriculture, changes in fish 
populations, increased runoff 
contamination, and changing disease 
vectors  

Water shortages, food shortages, 
exposure to new disease vectors, 
inability to fish and farm, higher 
food prices, disruptions of 
hydroelectricity, and housing 
instability 

III. Increased Precipitation 

Flooding, 
mudslides, and 
epidemics 

Stress on storm water and sewage 
systems, stress on building 
foundations, stress on building 
envelope, slope instability, road 
washouts, changing disease victors 

Exposure to flood-related toxins 
and waste, illness, exposure to 
elements from substandard 
construction, disruption of basic 
service provision and access to 
supplies, housing instability, 
property loss and relocation, and 
community fragmentation 

IV. Sea Level Rise 

Storm surges, 
flooding  

Coastal erosion, altered coastal 
ecosystems on wetlands, salinization of 
water sources, stress on water 
treatment systems, stress on storm 
water systems, and disruptions to 
shipping and ports 

Exposure to flood-toxins and 
waste; disruption in availability of 
potable water, food, and other 
supplies; property loss and 
relocation; and community 
fragmentation 
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2.2.4 Emergence of urban responses to climate change impacts 

In the 1970s the initial international attention to the links between urbanization 

and environmental quality focused on the need for human settlements to provide adequate 

shelter, sanitation, and local environmental quality, rather than on the potential wider 

impacts of urbanization (Bulkeley and Betsill, 2005). Since the publication of a report by 

the World Commission on Environment and Development (WCED, 1987) the concepts 

of sustainable cities and urban sustainability have gained significant ground 

internationally. The report argued that as the majority of the world’s future population 

will live in urban areas, cities should be central to the pursuit of sustainable development 

(WCED, 1987). Additionally, the report focused on the integration of economic, social, 

and environmental concerns together with global and local issues and made cities a key 

arena in which the concept of sustainable development could be applied (Bulkeley and 

Betsill, 2005).  

Later, in 1992, the role of cities in sustainable development was reinforced at the 

United Nations Conference on Sustainable Development in Rio de Janeiro, with the call 

for all local authorities, in partnership with stakeholders and their communities, to 

produce Local Agenda 21 strategies, through which to address sustainable development 

(Bulkeley, 2013; Bulkeley and Betsill, 2003; UN-Habitat, 2011). With the emergence of 

the concept of sustainable cities there has been a growing interest in the roles that cities 

could have in addressing global environmental issues and, in particular, climate change 

(Bulkeley, 2013). Bulkeley and Betsill (2005) found that forms of governance shape the 

interpretation and implementation of sustainability. They argue that urban governance for 

climate protection involves relations between multi-levels of state governments and new 

network spheres of authority that challenge traditional interactions between local, 

national, and global environmental politics (Bulkeley and Betsill, 2005). 

Lately, the Nantes Declaration of Mayors and Subnational Leaders on Climate 

Change in its Local Government Climate Roadmap (2013–2015) urges cities to adopt a 

universal sustainable development goal and announce readiness to collaborate with all 

local government networks and global partners to ensure its implementation as part of the 

post-2015 development agenda (Local Government Climate Roadmap [LGCR] and 

ICLEI, 2013). There is a growing agreement that sustainable development, cities, and 
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climate change are topics that should not be pursued independently by any country (Muir 

et al., 2015). The relationships among these themes were finally recognized at the United 

Nations Sustainable Development Summit in September 2015, when world leaders 

adopted a post-2015 sustainable development agenda, which includes 17 sustainable 

development goals (SDGs) to end poverty, fight inequality and injustice, and tackle 

climate change by 2030. Particularly, this recognition materialized through the inclusion 

of Sustainable Development Goal 11, “Make cities and human settlements inclusive, safe, 

resilient and sustainable”, and Sustainable Development Goal 13, “Take urgent action to 

combat climate change and its impacts”, to strengthen resilience and adaptive capacity to 

adjust to climate-related hazards and impacts to natural resources (UN, 2015b). Reddy 

(2015) argues that to actively contribute to the achievement of the post-2015 goals, cities 

need to have a greater role in local development of natural resource planning and 

management, with broader access to resources and a more decentralized governance 

structure (Reddy, 2015).  

The city scale is increasingly being recognized for mitigation action, and attention 

is now also turning to adaptation action (UN-Habitat, 2011). Solving the climate change 

problem requires collective action at a global level to cut GHG emissions (UNDP, 

2013a). For example, on 12 December 2015 an agreement was reached among 196 

developed and developing countries at the United Nations Climate Change Summit in 

Paris with core elements that included commitments to limits on emissions to relatively 

safe levels; to reductions in global warming by 2 °C with a hope to further decrease this 

to 1.5 °C; to adaptation, financial commitments, and transparency; and to promotions of 

carbon trading (UN, 2015a). Recently, the debate on climate change has shifted, and 

mitigation approaches have been complemented in a new paradigm, that of adaptation to 

the risks introduced by climate change (Alber and Kern, 2008; UN, 2015a). The need to 

focus on adaptation has been much increased by the failure among high-income nations 

to act to reduce GHG emissions (Huq et al., 2007).  

The Paris Agreement (2015) emphasized the role of non-party stakeholders (civil 

society, the private sectors, institutions, cities, and other subnational authorities) to scale 

up their efforts and support actions to reduce GHG emissions and/or to build resilience 

and decrease vulnerability to the adverse effects of climate change (UN, 2015a). National 
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governments will not be able to meet their international commitments for addressing 

mitigation and adaptation without localized action (UN-Habitat, 2011). Rosenzweig et al. 

(2010, p. 910) argue that “compared to national politicians, city leaders seem willing and 

able to take action to protect their cities against these threats and to help make a global 

difference”. However, without forward action by the world’s leaders, the trend in global 

GHG emissions and associated climate change will continue (Bradbury and Tompkins, 

2013; Bulkeley, 2013; Clapp et al., 2010; IEA, 2010; Levin, 2013; Peters et al., 2010). To 

ensure a relatively safe and stable climate we must enact new urban policies that drive 

economic investment into low-carbon technologies, reduce global emissions, and 

enhance the resilience of our communities and critical infrastructure (Bradbury and 

Tompkins, 2013; UN-Habitat, 2011).  

2.2.5  City-level responses to climate change impact action  

The UNFCCC (Article 3, p. 9) highlighted that humans can avoid dangerous 

interference with the climate systems by applying two primary strategies: mitigation 

(prevention) and adaptation (protection) (UN, 1992). Mitigation refers to anthropogenic 

interventions to reduce sources or enhance the sink of GHG emissions, whereas 

adaptation refers to adjustments in natural or human systems in response to actual or 

expected climatic stimuli or their effects and aims to alleviate the adverse impacts 

through a wide range of system-specific actions (IPCC, 2001). Both mitigation and 

adaptation measures seek to avoid the potential damages of global climate change and 

support present and future generations in a sustainable manner. Dang et al., (2003) 

summarized the differences of employing mitigation and adaptation as climate policy 

(Dang et al., 2003) (see Table 2.2). According to Klein (2007) the success of climate 

policy is subject to the capacity to respond (mitigation and adaptation), which is usually 

limited by lack of resources, poor institutions, and inadequate infrastructure.  

At the city level there are a wide range of response measures (adaptation and 

mitigation) for local policy action on climate change in key urban sectors to decrease 

GHG emissions and reduce the city’s vulnerability to climate change impacts, 

particularly land-use zoning, natural resources management, transportation, building, and 

waste and water services (Hebbert and Jankovic, 2013; Hodson and Marvin, 2013; 

Kamal-Chaoui and Robert, 2009; Lehmann, 2013; Priemus and Davoudi, 2014; Staden, 
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2014; UN-Habitat, 2015). Appendix 5 illustrates some examples of policy tools/measures 

for city-level action on climate change.  

2.2.6 Climate change multi-level governance 

Global climate discourses have increasingly recognized the importance of climate 

action planning at the city level for meeting this global challenge (Hebbert and Jankovic, 

2013; Priemus and Davoudi, 2014; Staden, 2014; Zygiaris, 2013). Recently, the UN-

Habitat (2015) developed guiding principles for a city-level climate action planning 

process. These principles offer guidance with which cities can develop plans, strategies, 

and actions that meet their own needs and address their own objectives for sustainable 

urban planning. However, there are limitations to adopting the guiding principles, as the 

planning processes vary from city to city, city climate action planning should be flexible, 

dynamic and iterative, and climate action planning is not an isolated process. Some 

analysts critique what they see as the city-only approach, arguing that planning processes 

should integrate directly with other socio-economic, spatial, disaster risk reduction, and 

environmental planning processes at the city level and other levels of governance (UN-

Habitat, 2015).  

Kamal-Chaoui and Robert (2009) argue that cities need to collaborate and 

coordinate (vertical and horizontal) with higher levels of government, stakeholders, and 

other cities to gain authority, technical expertise, and funding needed to meet their 

climate policy goals (Kamal-Chaoui and Robert, 2009). International protocols have not 

been advanced for adaptation planning at the city level, and most national governments 

are not working to address potential problems at this scale; however, some cities are 

taking independent action to initiate adaptation (Granberg and Elander, 2007; Schreurs, 

2008).  

Responding to climate change by mitigation and adaptation strategies adds new 

and complex demands on urban planners and decision-makers (Walsh et al., 2011). 

Mitigation and adaptation to climate change in urban areas involve complex interactions 

between government and non-government organizations and businesses. This results in 

fragmented climate policy at the city scale and difficulty in developing integrated 

strategies (Corfee-Morlot et al., 2011). 
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Table 2.2 Commonalities and differences between mitigation and adaptation (Dang et al., 2003) 

 Mitigation Adaptation 

Common target (final) Sustainable development  Sustainable development  

Distinct characters  Proactive action, long-term reduction of climate change 
impacts 

Reactive action: iterative depending on the real impacts of 
climate change, proactive if based on projected impacts 

Temporal effect  Benefits to later generations  Benefits can more or less be appropriated by those bearing 
costs 

Geographical effect  Global benefits, but varying across regions Primarily local benefits 

Cooperation degree 
required 

Global  National, regional  

Sectoral effect Focus on emissions from fossil fuels  Very heterogeneous with some stress on agriculture  

Relation to uncertainty Setting of emission targets has to be adjusted regularly to 
take into account new projects  

Reactive adaptation can wait until more concrete evidence 
of climate impacts is available. Successful proactive 
adaptation has difficulties to justify itself as the “baseline” 
impacts are unknown 

Equity  Free-riding problem, especially motivated with countries 
less vulnerable to climate change  

Unfair, the “victims” are not always responsible for 
causing climate change  

Secondary benefit Some options have high local secondary benefits (e.g. 
reduce local air pollution). Some options may even 
directly be financially viable  
 
Technology transfer  

Some options are beneficial in the absence of climate 
change – “win-win” option 
 
 
Technology transfer  
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Understanding the synergies, interactions, conflicts, and trade-offs between 

mitigation and adaptation strategies would contribute to a more integrated climate policy 

and well-informed land-use planning decisions. For example, while more compact 

settlements may reduce energy demand and transport emissions, the increase in built 

mass would intensify the urban heat island effect (Walsh et al., 2011). Scholars argue that 

synergies would increase the cost-effectiveness of adaptation and mitigation measures 

(Dang et al., 2003; Klein, 2007). However, synergy between mitigation and adaptation 

will involve many actors, which can cause greater institutional complexity. 

2.2.7 Climate change policy making and the challenge of effective public 

participation 

According to Peters (1996) decision-making is historically hierarchical and 

pyramid-shaped, with a clear division of labor between sub-units within the hierarchy 

resulting in poor integration of expertise and relevant perspectives within decision-

making processes and negative implications for sustainability and democracy. 

Hierarchical departmental lines have contributed to the creation of specialization, which 

has been valuable in applying established solutions to particular known problems. 

However, it was fragmented and negatively affected the ability of governments to 

comprehend complex processes and systems that are synergetic in nature (e.g., human–

climate change interactions) (Edge, 2007). 

Since the emergence of new paradigms such as sustainability or sustainable 

development, scholars stress the need to create integrated and harmonized policies and 

promote a coordinated decision-making approach. Further, they argue that the 

achievement of overlapping objectives could be attained when decision-makers better 

recognize and understand how their actions, interests, and mandates link and interact with 

other components within the broader system of governance. In addition, the systems of 

governance must be more anticipatory in nature and oriented towards long-term 

visioning, planning, and decision-making (Halbe et al., 2015; Muir et al., 2015). For 

example, climate change is not confined to existing political or geographical boundaries; 

instead it exists at multiple spatial and temporal scales. It is therefore very difficult for 
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decision-makers operating within narrowly defined boundaries to synthesize observable 

feedback, data, and knowledge that transcend these boundaries.  

Climate change is a pressing and highly complex policy issue involving causal 

factors and high levels of disagreement about the nature of the problem and solutions. 

Further, it challenges governance structures, skills base, and organizational capacities. 

Various actors in society continue to argue that governments around the world will need 

to play a lead role in climate change mitigation and adaptation efforts (Simpson et al., 

2007). In order to do so, however, both environmental policymakers in government and 

related stakeholders require strong research and analytical capabilities in order to design 

and implement effective policies to deal with such a wide-ranging and complex policy 

issue. Conducting sound analysis and producing coherent policy by public organizations 

to inform their climate change policy-making activities has recently become an important 

area of study (Dobuzinskis et al., 2007).  

As a complex policy problem, climate change is difficult to tackle effectively by 

using the traditional techniques of public policy, which follow an orderly and linear 

process, working from problem to solution. This linear process is considered inadequate 

to cope with climate change, since the complexity lies in the interactions among causal 

factors, social interactions, conflicting policy objectives, and disagreements over the 

appropriate solution (Bulkeley, 2013; Hodson and Marvin, 2013; Priemus and Davoudi, 

2014). In addition, understanding the problem generally requires the perspective of 

multiple organizations and stakeholders, and any identified solution requires the 

involvement, commitment, and coordination of all related organizations and stakeholders 

for effective delivery. Therefore, it has been argued that the public sector needs to adopt 

more systematic approaches to address climate change problems, rather than linear 

approaches, to grasp the big picture, which includes the interconnectedness between the 

full range of causal factors and policy objectives. Adopting such an approach widens the 

initial planning boundaries to include what is significant to tackle climate change (Riedy, 

2013; Robert, 2012; Smoke, 2015). 

Another key element in responding to climate change is to acknowledge and 

effectively engage the full spectrum of stakeholders in related discourse and in the search 
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for solutions. Public participation in this sense, according to Burton (2014, p. 9), refers 

primarily to “those occasions outside the formal opportunities to elect representatives to 

govern on our behalf; in other words, to the growing range of opportunities promoted 

mainly by institutions of government for citizens to contribute in some way to decisions 

that might affect them” (Burton, 2014).  

Public engagement is most important when the active participation and 

cooperation of citizens is required as part of the solution. The substantial involvement of 

people and communities effectively helps in addressing problems, especially where the 

challenges are complex and longstanding. Because climate change problems are often 

imperfectly understood, it is important that they are widely discussed by all relevant 

stakeholders in order to ensure a full understanding of their complexity (Betsill and 

Bulkeley, 2006; Kiwanuka, 2012; Pinkse and Kolk, 2012). Further, if a solution of a 

climate change issue requires changes in the way people behave, these changes cannot 

readily be imposed on people. Behaviors are more conducive to change if issues are 

widely understood, discussed, and owned by the people whose behavior is being targeted 

for change (Zeppel, 2012). 

With the social complexity that accompanies climate change problems, a lack of 

understanding of the problem can result in different stakeholders being certain that their 

version of the problem is correct. It can be extremely difficult to make any headway on 

an acceptable solution to the problem if stakeholders cannot agree on what the problem 

is. The Organization for Economic Co-operation and Development (OECD, 2001, p. 15) 

identifies three levels of government–citizen relations in this context: (1) government 

disseminates information on policy-making or program design. Information flows from 

the government to citizens in a one-way relationship. Examples are access to public 

records and government websites; (2) government asks for and receives feedback from 

citizens on policy-making and program design. To receive feedback, government defines 

whose views are sought and on what issues. Receiving citizens’ feedback also requires 

government to provide information to citizens beforehand. Consultation thus creates a 

limited two-way government–citizens relationship. Examples are comments on draft 

legislation, submissions to parliamentary committee enquiries, and public opinion 
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surveys; and (3) government seeks participation or citizen engagement. This occurs 

where citizens actively engage in policy and decision-making processes. Citizens may 

propose policy options and engage in debate on the relative merits of various options, 

although the final responsibility for policy formulation and regulation rests with the 

government. Engaging citizens in policy-making and program design is an advanced two-

way relationship between government and citizens based on the principle of partnership. 

Examples include open working groups, lay peoples’ panels, and dialogue processes. 

Canada’s Institute on Governance in 1998 set out some principles upon which 

active participation (or citizen engagement) is based. These include shared agenda-setting 

for all participants, a relaxed time-frame for deliberation, emphasis on value-sharing 

rather than debate, and consultative practices based on inclusiveness, courtesy, and 

respect. According to Edge (2010), although there are strong arguments for engaging 

citizens in climate change dialogue, it is worth noting that sometimes citizen engagement 

may not be possible for a variety of reasons. In particular, constraints such as time, 

criticality, security, and funding availability need to be balanced against the benefits of 

stakeholder engagement. In Edge’s view, the challenge for public policy is to identify 

those problems where more extensive engagement is likely to add value and where 

benefits outweigh the costs.  

2.2.8 Global city networks and initiatives on climate change 

Cities are becoming increasingly involved in international initiatives that 

represent a form of multi-level environmental governance with the involvement of 

multiple government, private sector, non-profit, and other civil society stakeholders 

(Alber and Kern, 2008; Betsill and Bulkeley, 2006; Toly, 2008). These initiatives and 

alliances aim to preserve the global climate and respond to climate change impacts 

locally through advocating various urban mitigation and adaptation strategies, as 

illustrated in Table 2.3.  

These strategies include actions to improve energy efficiency, reduce GHG 

emissions, and develop urban adaptation and resilience strategies and disaster risk 

management. Also, cities have been active in developing its capacity through a range of 

activities that include facilitating the exchange of information and experiences, and 
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providing access to expertise and external funding, etc. (Bulkeley and Betsill, 2003, 

2005; Rosenzweig et al., 2010; UN-Habitat, 2011).  

 

Table 2.3 Examples of global city networks and initiatives on climate change (UN-
Habitat, 2011) 

Initiatives Description Programs 

ICLEI 
(1990) 

Local Governments for 
Sustainability was previously 
known as the International 
Council for Local Environmental 
Initiatives. It is an association of 
more than 1200 local 
governments from 70 countries 
who are committed to sustainable 
development 

Adaptation: has developed a comprehensive 
adaptation program that assists communities in 
all areas of the adaptation planning process 
Mitigation: has over 20 years of experience 
supporting local governments in their efforts to 
manage energy consumption, curb waste, and 
reduce greenhouse gas emissions 
Biodiversity: has offered many opportunities 
and innovative solutions to community-driven 
action to support global movements and to 
reintegrate nature back into cities 

C40 (2005) The Large Cities Climate 
Leadership Group is also known 
as the C40 (and originally as the 
C20). C40 is composed of cities 
from all world regions 

C40’s main goals are fostering action and 
cooperation on reducing GHG emissions and 
creating policies and alliances to accelerate the 
uptake of climate-friendly technologies 

UCLG 
(2009) 

United Cities and Local 
Governments (UCLG), more than 
1000 cities in 95 countries were 
direct members of UCLG. 

Promote worldwide awareness campaigns 
about risk reduction in regions regularly 
affected by natural disasters, build capacity at 
the local level to foresee and manage risks 
through the transfer of technical know-how to 
local actors and decision-makers, and set up a 
global platform for local authorities on disaster 
risk reduction 
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2.3 PART II: Water–Energy–Food Nexus  

2.3.1 Introduction 

According to a discussion paper by Adnan (2013) prepared for the United 

Nations, the five following attributes characterize the recent perception of natural 

resources scarcity (Adnan, 2013): 

• the inability to exploit undeveloped resources due to geographic locations and 

human and financial capacities; 

• technical, social, and environmental challenges to the exploitation of new 

resources in remote and marginal areas; 

• the unprecedented demand for more and new natural resources; 

• the interconnectedness of price volatilities with water, energy, and food resources 

attracting more attention in policy discourses; and 

• governance and the inclusion of actors other than governments in resource 

scarcity deliberations. 

Though the idea of resource “limits” dates to at least the 1970s (IUCN, 1980; 

WCED, 1987), it is still inadequately addressed in public policy. The process of 

determining and managing resource limits is becoming more complicated (Adger et al., 

2001; Winter, 2006). According to the United Nations, to achieve sustainable 

development the following limits must be taken into account while developing and 

managing natural resources (UN-DESA, 2011): 

• Biophysical limits – What is possible within planetary limits and according to the 

laws of nature? 

• Economic limits – What is affordable? 

• Scientific-technical limits – What is doable technically? 

• Socio-political limits – What is socially and politically acceptable? 

Biophysical limits are considered the most significant, as water, energy, and food 

are needed to sustain human life on Earth (Chua, 2014; FAO, 2005; WCED, 1987). These 

three resources share many comparable characteristics; for example, there are billions of 

people without access to them, they have rapidly growing demands, they face constraints, 

and each has different regional availability and variations in supply and demand (Bazilian 
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et al., 2011). Many authors stress that future challenges will require integrating elements 

of water, energy, and food because decisions enhancing one area of security while 

compromising other areas will prove unsustainable.  

2.3.2 What is water–energy–food nexus? 

According to Hoff (2011), the nexus approach is “an approach that integrates 

management and governance across sectors and scales”. This approach gained 

momentum after the Water, Energy and Food Nexus Conference in Bonn in 2011 (Hoff, 

2011) and the Annual World Economic Forum, which brought the water, energy, and 

food security nexus to full political attention at the Davos Summit (2011) through the 

Global Risks 2011 report. It described the interconnected water, energy, and food security 

problem as follows (World Economic Forum, 2011a): 

A rapidly rising global population and growing prosperity are putting 

unsustainable pressures on resources. Demand for water, food, and energy is 

expected to rise by 30%–50% in the next two decades, while economic disparities 

incentivize short-term responses in production and consumption that undermine 

long-term sustainability. Shortages could cause social and political instability, 

geopolitical conflict, and irreparable environmental damage. Any strategy that 

focuses on one part of the water–food–energy nexus without considering its 

interconnections risks serious unintended consequences (World Economic Forum, 

2011a, p. 1). 

These interconnections are captured in the concept of the water–energy–food 

(WEF) nexus approach. In simple terms, food production demands water; water 

extraction, treatment, and redistribution demand energy; and energy production requires 

water. Energy inputs via fertilizers, tillage, harvest, transport, irrigation, and processing 

have their influence on food prices (Bazilian et al., 2011). In addition, Mohtar and Daher 

(2012) argue that the relations between WEF systems are made even more complex by 

external elements, such as population growth, governance, international trade, climatic 

changes, and growing economies, as illustrated in Figure 2.3. 
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Figure 2.3 The WEF nexus approach with influencing parameters (Mohtar and 
Daher, 2012) (WT, water treatment; WWT, waste water treatment) 

Similarly, the emerging fear of water, energy, and food scarcity crises has 

escalated the importance of the nexus perspective within the international policy 

discourse (Adnan, 2013). This was clearly witnessed in the resolution “The future we 

want” adopted at the United Nations Conference on Sustainable Development (2012). 

Although the declaration made no specific reference to the nexus, it advocated an 

integrated resource management approach with special focus on water, energy, and food 

security in a manner that reduces adverse impacts on biodiversity, air quality, and climate 

(UN, 2012). More recently, the Chapel Hill 2014 conference, Nexus 2014: Water, Food, 

Climate and Energy Conference, and the Bonn 2014 conference, Sustainability in the 

Water-Energy-Food Nexus, emphasized the need for coherence of cross-sector policy 

efforts and cross-border cooperation as necessary for the successful governance of the 

complex risks to sustainable supply of water, energy, food, and ecosystem services. The 

conferences called for responsible governance of natural resources, a broad involvement 

of stakeholders to collaboratively work toward sustainable development, and the need to 

expand financial, institutional, technical, and intellectual resources for nexus research. 

Additionally, the latest report of the Working Group II of the Intergovernmental Panel on 

Climate Change (IPCC, 2014b) featured, in a cross-chapter theme, the complexity and 
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significance of the linkages between water, energy, food, and climate change (Arent et 

al., 2014). Additionally, in the 2015 Experts Meeting on Climate Change, Food and 

Agriculture, the IPCC (2015, p. 1) argues that the “entire food-water-energy-climate 

system operates in a multi-stressor context where human population, income, behavior, 

policy, and technology are all influential”. 

Many researchers argue that understanding and analyzing the water, energy, and 

food nexus creates opportunities to increase resource use efficiency, enhance policy 

coherence1 (Nilsson et al., 2012), provide a comprehensive base for allocating scarce 

resources and enhancing security, reduce trade-offs, and build synergies and improve 

governance across sectors to accurately assess investment needs and enhance investment 

effectiveness (Bazilian et al., 2011; Hermann et al., 2011; Hoff, 2011; Howells et al., 

2013; UN-DESA, 2014; World Economic Forum, 2011b).  

Globally, the geographic areas most susceptible to water, energy, and food 

insecurities are drylands (40% of the Earth’s land surface) due to their biophysical 

conditions (Fraser et al., 2011). The challenges of severe water scarcity, harsh climatic 

conditions, soil infertility, desertification, and food insecurity put sustainable natural 

resources management of these regions at risk (Fraser et al., 2011; Lioubimtseva and 

Henebry, 2009). On top of that, ineffective governance, insufficient human and financial 

capacity, accelerated demographic trends, and social factors, including the issues of 

poverty, unemployment, and income inequalities, remain the most frequent drivers of 

vulnerability (Stringer, 2008).  

2.3.3 Water–energy–food nexus conceptual frameworks 

Scholars emphasize that the WEF nexus approach is needed to improve our 

knowledge of the following (Bizikova et al., 2013): 

• the nature of the relationships among the three elements; 

• the consequences of their changes and changes in other sectors; and 

                                                
1 “An attribute of policy that systematically reduces conflicts and promotes synergies between and within 
different policy areas to achieve the outcomes associated with jointly agreed policy objectives” (Nilsson et 
al., 2012)  
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• the implications for policy development and actions for addressing the three 

sectors’ securities. 

The literature review provided a number of published conceptual frameworks 

(Bizikova et al., 2013; FAO, 2014b; Hoff, 2011; International Centre for Integrated 

Mountain Development [ICIMOD], 2012; World Economic Forum, 2011b) that outline 

the relationships between the WEF inter-sectors, level of interaction, governance, and 

potential responses to guide the development of coherent policy. Although the 

frameworks vary in their scope, goals, and understanding of drivers and pressures, they 

aim to provide an informed and transparent approach that builds on the system 

perspective, enables trade-off assessments, and promotes transition to sustainability 

(Bizikova et al., 2013).  

According to a recent study conducted by UN-ESCWA (2015), it was evident that 

various international organizations have sought to expand the nexus scope to include 

additional issues of particular concerns to their specific mandates. This is evident in 

Figure 2.4, which illustrates the modular aspects of the nexus and how different sectors 

and issue areas have been incorporated into nexus frameworks and shows how inter-

linkages between water, energy, and food remain the core of the concept (UN-ESCWA, 

2015). Scholars argued that to achieve the potential benefits of adopting the WEF nexus 

approach one needs to consider a longer time frame, different policy scales, 

policymaker’s various perspectives, and governance (Bazilian et al., 2011; Bizikova et 

al., 2013; Hoff, 2011; World Economic Forum, 2011b), as well as different regional 

availability and variations in supply and demand of the water, energy, and food resources.  

In terms of key elements of the nexus frameworks, they all focus on promoting 

resource security and consider involving different domains, as follows: 

• society: by changing human behaviors;  

• economy: by using different approaches to economic growth; and 

• environment: by protecting ecosystems. 
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Figure 2.4 Examples of WEF nexus conceptual frameworks (UN-ESCWA, 2015) 

 
2.3.4 Nexus approach knowledge gaps 

The literature features different conceptualizations of the WEF nexus approach, 

which has roots in systems theory and analysis, following three core themes: the nature of 

the relationships between water, energy, and food; the consequences of change in one 

sector for changes in the other sectors; and the implications for policy (Bizikova et al., 

2013). However, there are still some knowledge gaps to be addressed in future work, as 

follows: 

• Balancing between supply and demand policies: As demand grows, the 

competition between water, energy, and food increases with unpredictable impacts 

on resource limits, livelihoods, and the environment (FAO, 2014b). However, until 

recently the global WEF nexus approach discourse and most national efforts have 

been invested in supply-side policies and infrastructure. When resource 

management is supply driven by population growth, urbanization, and increased 
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demand, concerns arise about the potential impacts of climate change. However, 

demand reduction policies are often more effective than policies for developing new 

supplies (Baumann and Boland, 1997).  

• Three-way WEF nexus: Most nexus literature is largely concerned with two-way 

(e.g., water–energy, food–water) rather than three-way nexus relationships like 

water–energy–food. However, exploring the synergies among three sectors would 

lead to better planning and management, policy coherence, and good governance.  

• Linking WEF nexus to climate change: Although the WEF nexus is gaining 

attention and responding to climate change has become an urgent need, limited 

efforts have been made to understand the linkages between climate change 

mitigation and adaptation policies and the WEF nexus approach. In this approach, 

the literature treated climate change as a contextual factor rather than a factor to be 

integrated into the analysis. Country strategies to develop and keep emissions low 

will need to integrate climate change impacts into resource management policies, 

taking into account externalities to mitigate and to adapt to these impacts. According 

to Skaggs et al., (2012), conducting more research is still necessary to understand 

and simulate the interactions, feedback, and trade-offs between climate and each 

individual inter-sector characterizing the complex systems dynamics among the 

three inter-sectors, with due attention to scale-dependent interactions (Skaggs et al., 

2012). 

• Local level: Previous research discussed the WEF nexus approach and related 

governance issues at the global and national levels, while limited attention was 

given to the local level, which is the most appropriate political jurisdiction for 

bringing about crucial demand reduction because it touches the majority of the 

population where most water, energy, and food are consumed. I argue that it is 

significant to locate cities at the center of the WEF nexus approach and to localize 

actions because cities are: 

1. spaces where the majority of consumption of water, energy, and food takes 

place and the majority of CO2 emissions are generated (Beatley, 2012; 

Brugmann et al., 2014; Bulkeley et al., 2011a); 
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2. vulnerable to climate change impact (Bulkeley, 2013); 

3. potential opportunity spaces to create demand-side policies (energy efficiency, 

water conservation, reduced food wasting, water harvesting, greywater); and 

4. the best level of government to explore the potential for bottom-up community 

engagement in policy formulation and adoption focus on demand-side policies. 

• Users’ perspectives: the developed WEF nexus approach frameworks and analysis 

did not address the users’ practices and behaviors and their implications on resource 

consumption. Demand management is inherently related to the choices users make, 

and unlike supply management, it requires the active participation of users. Users’ 

consumption patterns and behavior have impacts on natural resource stocks, 

environment quality, and climate change. Therefore, I argue that researchers must 

get down to the level of the actual lives of people who consume the resources in 

order to understand related daily practices and what factors impact consumption. It 

is crucial to understand what motivates people to change and to explore what local 

experiences can add to understanding the problems and solutions. By working 

directly with resources users we enhance buy-in from citizens who will need to 

support the change to supply-side policies. 

• Public participation: According to Kapoor (2001) environmental management 

practices tend to be centralized. However, there is a growing body of literature 

supporting a participatory approach in managing natural resources, which is 

decentralized, community oriented, and holistic in its view of the environment 

(Kapoor, 2001). While much has been written about the WEF nexus approach and 

the critical linkages between the inter-sectors (Bazilian et al., 2011; Hoff, 2011; 

Howells et al., 2013), relatively little attention has been paid to nexus relevant actors 

and the socio-political context in which further integration should be achieved (Stein 

et al., 2014). I argue that cities are the level of government with the most experience 

in engaging citizens directly on a day-to-day basis in decision-making. Therefore, 

understanding how to engage the public and address their connections to the WEF 

nexus will enhance the potential for socially inclusive and environmentally 

sustainable decisions. Smirat et al., (2008) demonstrate that decentralization of 
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water management in Jordan Valley and engaging local community in design, 

implementation, and management of related projects is significant. Further, they 

highlight the equally important cultural, social, and political dimensions of the water 

management debate (Smirat et al., 2008).  

• Practicality and operationalization of the WEF nexus approach: Scholars have 

raised several issues about the WEF nexus practicality and operationalization. For 

instance, Madani and Khatami (2015, p. 11) argue that “the current state of the art in 

this field is not sufficiently mature, failing to provide digestible information that can 

properly guide decision-making to operate and develop sustainably”. It has been 

said that in principle the concept is appealing, but for meaningful practice it may 

find significant limitations as did past attempts (e.g., Integrated Water Resource 

Management approach) at integrated resource management owing to the challenge 

and complexity involved in coordinating across several different sectors (Madani 

and Khatami, 2015). Further, Leck et al. (2015, p. 9) argue that WEF nexus 

operationalization has proven difficult, especially across all three or more sectors 

(Leck et al., 2015). In Addition, Bizikova et al. (2013, p. 20) argue that “while such 

integrated approaches are being explored conceptually, there is much less emerging 

to implement or operationalize such integrated approaches that optimize the three 

critical securities in a balanced manner” (Bizikova et al., 2013). 

• Numerous metrics for measuring water-energy nexus: The energy-water 

literature has developed and used various metrics for measuring the water impacts 

of energy production, including, but not limited to, virtual water, water footprint, 

blue water, gray water, etc. In theory these metrics are valuable, complementary, 

and informative; however, the results are sometimes incomparable and contradictory 

(Madani and Khatami, 2015).   

2.3.5 Addressing WEF nexus knowledge gaps 

The WEF nexus approach has been promoted as a policy-making conceptual tool 

for achieving sustainable development (FAO, 2014b; Hoff, 2011). It has opened up a 

promising strand of study, in which the scope of resource analysis, planning, policy-

making, and management has been broadened from individual system (sector) to network 
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of systems (sectors). However, this newly proposed approach insufficiently explores the 

relations between urban systems (water, energy, and food) and climate change. Further, it 

only inadequately recognizes the need for alterations to governance structure and for 

understanding of the vertical and horizontal relations between related institutions, factors 

mediating the access and utilization of WEF resources such as societal and cultural 

structures and norms, and complexity at the household (individual practices) scale (Biggs 

et al., 2015).  

While aiming to achieve urban sustainable development by grounding the 

adaptation and mitigation efforts at the local level, adopting such an approach required a 

transformation to more integrated and sustainable modes in planning, governing, and 

managing natural resources. There are multiple ongoing scientific efforts to improve the 

transition studies. Part of this knowledge is “sustainability transitions” due to its relation 

to climate change challenges and the various effects on ecosystems, particularly the 

demand and supply processes that inefficiently utilize limited resources (Falcone, 2014; 

Hargreaves et al., 2013; Rauschmayer et al., 2015). Rotmans et al., (2001, p. 16) 

described transitions as “a set of connected changes which reinforce each other but take 

place in several different areas, such as technology, the economy, institutions, behaviors, 

culture, ecology, and belief systems”. Geels and Schot (2010) emphasize that transition 

encompasses long-term “adjustment” involving different scopes (technological, material, 

organizational, political, economic, and social-cultural) of the socio-technical systems. 

However, as these unsustainable systems are profoundly part of the culture, making 

transitions is often easier said than done (Geels and Schot , 2010). 

In the field of sustainable transitions, several conceptual approaches and theories 

that describe the linkages between systems’ elements during the transition process, albeit 

with a slightly different focus, have been applied to a transitions agenda since the early 

2000s. Examples are multi-level perspective (MLP) theory and social practices theory 

(SPT). This section will introduce the WEF nexus approach into these theories to address 

some of its knowledge gaps. The three approaches share an emphasis on 

interconnectedness between elements, and they all see it as a nonlinear process. Further, 

they all have been developed in response to environmental degradation, resource 
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problems, climate change, and the challenge of achieving sustainability. Yet there are 

some differences regarding the kinds of elements involved in systems and their 

relationships and analysis scales. I will briefly describe the thrust of these three 

approaches and theories. 

• Urban nexus approach: Burgmann et al. (2014, p. 6) defined the “urban nexus” as 

“An approach to design of sustainable urban development solutions. This 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 service quality” (Brugmann et al., 2014). 

Although this definition addresses the synergies between urban systems, it does not 

explicitly look at the nature of transition and governance, policy-making processes, 

and dynamics between stakeholders and the user side. 

• Multi-level perspective (MLP): Geels (2011, p. 26) describes the MLP as “the 

MLP views transition as a non-linear process that results from the interplay of 

developments at three analytical levels: niches (the locus for radical innovations), 

socio-technical regimes (the locus of established practices and associated rules that 

stabilize existing systems) and an exogenous socio-technical landscape. Each ‘level’ 

refers to a heterogeneous configuration of elements; ‘higher’ levels are more stable 

than ‘lower’ levels in terms of number of actors and degrees of alignment between 

the elements” (Geels, 2011), as illustrated in Figure 2.5 and Figure 2.6. This 

definition explicitly explains the vertical interplay between levels. Further, the 

socio-technical regime concept aims to capture the meta-coordination between 

different sub-regimes (e.g., water regime and wastewater sub-regime), whereas the 

alignment between sub-regimes can provide additional stability but can also lead to 

tensions (Geels, 2004). However, the MLP focus on a single socio-technical regime 

means it cannot adequately capture the range or scope of users’ practices that 

encompass multiple regimes (Hargreaves et al., 2011).  



 

50 

 

Figure 2.5 Multiple levels as a nested hierarchy (Geels, 2002) 

Figure 2.6 A dynamic multi-level perspective on technological transitions (Geels, 
2002) 

 
• Social practices theory (SPT): The widely cited definition of practice is by 

Reckwitz (2002, pp. 249–250) “a routinized type of behavior which consists of 

several elements, interconnected to one other: forms of bodily activities, forms of 

mental activities, ‘things’ and their use, a background knowledge in the form of 

understanding, know how, states of emotion and motivational knowledge. A 

practice — a way of cooking, of consuming, of working, of investigating, of taking 

care of oneself or of others, etc. — forms so to speak a ‘block’ whose existence 

necessarily depends on the existence and specific interconnectedness of these 

elements, and which cannot be reduced to any one of these single elements”. It 

becomes clear from this definition that practices can be viewed as sets of 



 

51 

interconnected elements. The predominant focus within STP is on the “doing” of 

practices that make up normal everyday life, such as cooking, cycling, and 

showering. Understanding the potential role played by users in transitions alongside 

the government’s role and understanding the relationships between these elements 

will help the policy-makers in taking better decisions (Kuijer, 2014; Shove and 

Walker, 2010). Further, Shove, Pantzar, and Watson (2012) argue that sustainability 

policy interventions must be grounded in an understanding of the dynamics of what 

people do (Shove et al., 2012). In addition, understanding daily practices will inform 

and inspire policy design and identify opportunities for change. Some scholars have 

proposed practice elements (Shove et al., 2012; Kuijer, 2014): 

1. material refers to the tangible elements deployed in the practice. Shove at al. 

(2012) summarize them as objects, infrastructures, tools, hardware, and the body 

itself; 

2. skills are learned body and mental routines, including know-how, level of 

competence, and ways of feeling and doing. Further, according to Kuijer (2014, 

p. 27), “skills involve (inherently shared) knowledge about what is good, 

normal, acceptable and appropriate (and what is not) and learned, bodily/mental 

competence to reach these standards to more or less extent” (Kuijer, 2014); and 

3. images (meanings) are socially shared ideas or concepts associated with the 

practice that give meaning to it. 

While the MLP on sustainability transitions is considered a valuable analytical 

tool to help conceptualize and distinguish between different regimes and systems, it was 

criticized for its emphasis on infrastructure of supply and tendency to ignore ways of 

living and patterns of consumption, which means it cannot adequately capture the 

transitions in users’ practices (Hargreaves et al., 2012, 2013). On the other hand, SPT 

explicitly addresses these concerns and offers a way to broaden and improve the 

analytical framework. Table 2.4 illustrates the complementarities between the WEF 

nexus, MLP, and SPT. 

 



 

52 

Table 2.4 Complementarities between WEF nexus, MLP, and SPT 

WEF Nexus 
Knowledge Gaps 

MLP SPT 

Vertical and horizontal 
interplay  

Address the interplay at three levels 
(niche, regime, and landscape) 
Capture the meta-coordination 
between different sub-regimes 

Capture relationships between 
practice elements  

Supply side  Emphasis on infrastructure of 
supply 

 

Demand side   Address the demand side  

Transition process  Address transition process at supply 
side 

Address the potential role 
played by users in transitions 

Users’ practices   Address the dynamics of what 
people do  

 

Accommodating the WEF nexus approach into MLP and SPT (see Figure 2.7) 

highlighted the relationships, complementarities, connections, and crossovers among 

these conceptual frameworks. Accordingly, this led to a better understanding of the basic 

dynamics of a transition process from silo to nexus at the local level, taking into account 

the vertical and horizontal relations and what policy options are available to be adopted at 

household level. Furthermore, this analysis helps in re-conceptualizing the WEF nexus 

frameworks originally presented by many scholars (Bazilian et al., 2011; Bizikova et al., 

2013; FAO, 2014b; Hoff, 2011; Mohtar and Daher, 2012; World Wildlife Fund [WWF] 

and SABMiller, 2014). 
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Figure 2.7 Conceptual framework of transitions from silo to nexus at the local level 
by borrowing and adapting the iconic MLP visualization (Geels, 2004; Geels and 
Schot, 2007) and the image of Shove’s and Walker’s practices (Shove and Walker, 
2010). 

The new conceptual framework of transitions from silo to nexus at the local level 

(Figure 2.7) supports further research in the field of WEF nexus and the role of local 

government in sustainability transition by: 

1. understanding the dynamics of transitions from silo to nexus at the city level while 

considering the vertical relationships with different levels of governance (regional, 

national, and household) and paying more attention to required coordination 

between related institutions and regimes; and  

2. widening the scope of analysis by introducing the SPT to the WEF nexus. For 

instance, considering the householders’ daily practices in the WEF nexus approach 

would bridge the coordination, communication, and participation gaps between local 

government and users. 
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2.4 Part III: Research Area Context 

2.4.1 Arab region context 

The Arab region comprises the 22 countries in the League of Arab States2 and 

covers 10 × 106 km2 (Osman-Elasha, 2010b), see Figure 1.2. These countries share a 

common language, culture, and history. However, tremendous economic, demographic, 

geographic, political, and social diversity exists across the Arab region (Mirkin, 2010). 

Over the last four decades, the Arab world has experienced a development boom, with 

rapid population growth (UNDP, 2011). Ahmad et al., (2005) argue that a rapidly 

growing population exerts pressure on natural resources. For example, the exacerbated 

pressure on the agricultural land contributes to environmental degradation and raises 

demand for food and shelter, which encourages the conversion of forest land for 

agricultural and residential uses (Ahmad et al., 2005). In addition, natural resources 

depletion in the Arab region reached 15.3% of gross national income (GNI) between 

2008 and 2013. Further, Arab countries lost 22.6% of their forest area between 1990 and 

2012 (UNDP, 2015).  

Between 1961 and 2008 the Arab region showed sharp ecological deterioration —

increase in the ecological footprint and decrease in biocapacity — see Figure 2.8. In 

addition, the carbon footprint portion accounts for 45% of the total ecological footprint; 

this indicates the high rates of energy consumption to meet urban demand and fast 

growing key economic sectors, including construction, transportation, mining, and 

tourism (Saab, 2012). 

  

                                                
2 Algeria, Bahrain, Comoros, Djibouti, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Mauritania, Morocco, 
Oman, State of Palestine, Qatar, Saudi Arabia, Somalia, Sudan, Syria, Tunisia, United Arab Emirates, and 
Yemen. 
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Figure 2.8 Arab countries' ecological footprint and biocapacity between 1961 and 
2008 (Saab, 2012) 
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Since the United Nations Conference on Environment and Development 

(UNCED) in 1992 major accomplishments have been made in the Arab region towards 

the achievement of sustainable development, particularly in the areas of education, 

health, and improved standards of living (UN-ESCWA, 2013; UNDP, 2011). Figure 2.9 

illustrates the Arab countries’ progress on the Human Development Index (HDI)3 

between 1990 and 2014. However, it has been fairly limited progress over time, owing to 

a number of obstacles (e.g., political instability, high population growth, rapid 

urbanization, and high poverty rate) that continue to face the Arab countries in the long-

term implementation of sustainable development (UNDP, 2015) (UNDP, 2011). 

Accordingly, the Arab region human development has been uneven across countries and 

within countries, as illustrated in Table 2.5. 

 

 
Figure 2.9 Progress on the Human Development Index (1990-2014) (UNDP, 2015) 

 

 

 

                                                
3 HDI: A composite index measuring average achievements in three basic dimensions of human 
development (a long and healthy life, knowledge, and decent standard of living). 
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Table 2.5 Human development index and population in some Arab countries 
(UNDP, 2015) 

Country Human 
Development 
Index 

Population 

Total 
(Millions) 

Annual Growth Rate 
2010–2015 

Urban (%) 

Very High Human Development (Qatar, Saudi Arabia, United Arab Emirates, Bahrain, 
Kuwait) 

Qatar 0.850 2.3 5.9 99.2 

Kuwait 0.816 3.5 3.6 98.3 

High Human Development (Oman, Lebanon, Jordan, Algeria, Libya, Tunisia) 

Jordan  0.748 7.5 3.5 83.4 

Tunisia  0.721 11.1 1.1 67.0 

Medium Human Development (Syria, Morocco, Iraq, Egypt, State of Palestine) 

Egypt 0.690 83.4 1.6 44.4 

Syria 0.594 22.0 0.7 57.3 

Low Human Development (Mauritania, Comoros, Yemen, Sudan, Djibouti, Somalia) 

Sudan  0.479 38.8 2.1 33.7 

Yemen  0.498 25.0 2.3 34.1 

 

Arab economies have seen fragmented economic prosperity over the last three 

decades, whereas inequality in the region has grown over time (El-Naser, 2013; Habib-

Mintz, 2009). From an economic perspective countries in this region cover the scale from 

developed, middle income, and least developing countries (Habib-Mintz, 2009), as 

illustrated in Table 2.5. Additionally, poverty continues to affect 65 million people, and 

economic insecurity is further aggravated by disturbingly high unemployment rates of 

11.8% for the general population, reaching 29% among youth (UNDP, 2015). 

 The absence of good governance in managing natural resources is perhaps the 

most serious long-term development challenge facing the Arab countries (UNDP, 2011). 

Water scarcity and low land productivity combined with drought and desertification are 

major environmental challenges (UNDP, 2013b). The annual cost of environmental 

degradation in the Arab region, such as air pollution, coastal and marine deterioration, 
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and rapid urbanization, amounts to 4–9% of gross domestic product (GDP) (WB, 2010b). 

On top of that, the Arab region has been identified as one of the regions most vulnerable 

to climate change (Verner and Breisinger, 2013; Waterbury, 2013).  

2.4.2 Features of urbanization in the Arab region 

The Arab region is considered one of the most urbanized regions in the world, 

with a population growth rate averaging approximately 2–2.2% per year. Arab countries 

will be home to 646 million people by 2050 (compared with about 373 million in 2014 

(UNDP, 2015) and 172 million in 1980), escalating the urban population from 56% in 

2010 to 68% in 2050 (UN-Habitat, 2012). According to the Arab Human Development 

Report, Mirkin (2010, p. 5), “the region has been characterized by large movements from 

rural to urban areas, from traditional farming activities to manufacturing and service 

sector employment”. Urbanization in the Arab region has been fueled by high fertility 

rates, rapid economic development, environmental degradation, international and 

regional migration to oil-rich countries, rural-urban migration, poverty, drought, and 

conflicts. The region hosted 7.4 million refugees and 15 million international migrants in 

2010 (UN-Habitat, 2012). This rapid urbanization has also been accompanied by the 

growth of large cities, namely, Baghdad, Jidda, and Riyadh, as illustrated in Table 2.6, 

bringing about a range of social, economic, and demographic changes and concern about 

services provision. Many Arab cities are already experiencing severe housing shortages 

because of this urban population growth (Mirkin, 2010; Verner, 2012). 

 

Table 2.6 Rapid population growth in some Arab cities (UN, 2016) 

Country / City Population (×1000) Growth rate (%) 

1950 1975 2000 2015 1950–
1975 

1975–
2000 

2000–
2015 

Saudi Arabia / Riyadh 111 710 4549 7536 7.42 7.43 3.36 

Iraq / Baghdad 579 2815 4865 6549 6.32 2.19 1.98 

Saudi Arabia / Jidda 119 594 3192 5183 6.45 6.72 3.23 
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Climate stress and the provision of social and infrastructural services in cities 

have already led to rapid urbanization of many Arab countries. However, there is a large 

variation among Arab countries in terms of the urban-rural divide. For example, 98.3% of 

Kuwaitis live in urban areas, while many other countries have more than 50% of their 

populations residing in rural areas (e.g., Egypt, Yemen, and Somalia). Rapid urbanization 

in the Arab countries is often unplanned. This results in the creation and expansion of 

informal settlements, which are highly vulnerable to severe climate events. These events 

lead to the destruction of natural environments that act as buffers to climate change 

impacts and to inadequate drainage and wastewater management systems, which can 

make the consequences of extreme weather events more severe (UN-Habitat, 2012; 

Verner, 2012). The key urban challenges to most Arab cities are the provision of 

adequate infrastructure and public services (e.g. waste management, health care 

provisions, and transportation systems) and the high percentage of informal housing in 

some parts of the region, which creates social pressure and reduces economic 

opportunities for low-income groups (Tolba and Saab 2008; Mirkin, 2010; UN-Habitat, 

2012).  

2.4.3 Climate change governance in the Arab region 

In many Arab countries highly-centralized government modalities (UN-ESCWA, 

2009) with long-standing governing structures undermine local authority efficiency 

(UNDP, 2011), obstruct local participation in decision-making processes, and weaken 

relationships between citizens and local government (UN-Habitat, 2012). The Arab 

Spring has illustrated that social groups are demanding democratic representation 

(Breisinger et al., 2012; El-Naser, 2013; UNDP, 2011) after years of “skewed access to 

political power and wealth” (UNDP, 2009a).  

Central governments in many of the Arab countries have the authority and 

responsibility for taking action and implementing urban activities. This means that it can 

be difficult to change decisions based on particular environmental needs at the site. In 

addition, the coordination and/or integration among both vertical and horizontal decisions 

being made by interacting sectors are not well practiced in any of the Arab countries. 

Based on extensive consultative processes conducted by the United Nations Development 
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Programme), the main constraints hindering mitigation and adaptation in the Arab region 

are as follows (UNDP, 2012, p. 7):  

• weak institutional capacity to address climate change and limited integrated 

approaches to climate change policy-making; 

• limited prioritization of climate change and resilience at the national and regional 

levels, resulting in limited integration into policy; 

• limited systematic observation and monitoring of climate variables and limited 

understanding of climate change impacts and effective resilience solutions among 

national leaders and the public; 

• limited public awareness and engagement on climate-change-related topics; 

• limited cooperation and collective action between countries in the region with 

regard to climate change threats; 

• limited access to financing options to develop low-carbon and climate-resilient 

development pathways (e.g., capacity constraints); and 

• lack of an enabling environment for the promotion of energy efficiency and 

renewable energy. 

2.4.4 Arab region vulnerability  

Arab countries are located in a region characterized by a harsh environment. The 

region already suffers from hot weather conditions, shortages of water and food 

resources, and excessive unplanned urbanization in the coastal areas. Additionally, it 

suffers from impacts of severe and extreme weather events, including dust storms, flash 

floods, heat waves, and marine storms. These challenges are expected to worsen, and the 

region is expected to be a victim of climate change impact (Osman-Elasha, 2010a; 

UNDP, 2012). Based on IPCC estimates, most of the Arab countries are expected to be 

negatively affected by climate changes (IPCC, 2014a). The region will become hotter and 

drier; the higher temperatures and the lack of precipitation will jeopardize water quality 

and quantity, increase the occurrence of droughts, and decrease the agricultural 

productivity (IPCC, 2007a, 2007b, 2013). Moreover, Verner (2012) argues that climate 

change will also pose many challenges to Arab cities, for example, warming (and 

associated heat waves and health hazards) and flooding (irregular precipitation combined 
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with infrastructural inadequacies). Additionally, rising sea levels and coastal erosion 

could affect 43 port cities, as illustrated in Figure 2.10 (UN-Habitat, 2012; Verner, 2012). 

For example, in the case of Alexandria, Egypt, a 0.5 m rise in sea level would leave more 

than 2 million people displaced, with US$35 billion in losses of land, property, and 

infrastructure, as well as incalculable losses of historic and cultural assets (WB, 2013a). 

Unfortunately, developing countries will suffer from the climate change impacts because 

they are more exposed, less resilient, and generally have lower adaptive capacity to adjust 

to the identified hazards (WB, 2009, 2010a).  

 

Figure 2.10 Percentage of national population living in low-elevation coastal zones 
(UN-Habitat, 2012) 

2.4.5 Arab region’s mitigation efforts 

According to the International Energy Agency, currently the Arab region 

contributes less than 6% of global GHG emissions. Regardless of the low contribution, it 

is expected to reach 9% of the world’s GHG emissions by 2035 (IEA, 2013). The 

increase in GHG emissions will be driven not only by industrial expansion and the use of 

fossil fuel but also from growth in the number of vehicles, energy subsidies, and 

inefficient, or lack of, public transportation.  
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The socio-economic development of the Arab region is crucially affected by 

energy resources, mainly made up of oil (61%), followed by gas (26%) ( League of Arab 

States [LAS] and UN-ESCWA , 2006). Arab countries cannot afford inaction on the 

global, regional, or national scales, since the Arab region is considered highly vulnerable 

to projected climate change impacts (Tolba and Saab, 2009). Currently, energy 

consumption in the Arab region is growing at an annual rate of 3–4 %, which is twice the 

average global rate, while electricity demands are increasing at rates of 6–8 % in almost 

every Arab country, compared with 2.6 % global growth (IEA, 2010). To embed 

sustainable, long-term economic growth in the region, countries must diversify their 

energy sources (OECD, 2013). Arab countries hold nearly 58% of the world’s oil 

reserves and nearly 29% of the world’s gas reserves (Abaza et al., 2011). The Arab 

region has limited coal resources, which are found in a small number of Arab countries, 

but total consumption of coal reached only about 20.7 × 103 tons in 2009 (Organization 

of Arab Petroleum Exporting Countries [OAPEC], 2009). Nuclear energy is not part of 

any Arab country’s mix of power generation, although plans are underway in UAE and 

Jordan (Abaza et al., 2011). The region has an installed hydroelectric power capacity of 

10,683 MW (OAPEC, 2009). Sixteen of the 22 Arab countries are producers of oil, which 

explains the large role oil plays throughout the entire region’s economy (Ferroukhi et al., 

2013). The share of oil and natural gas revenues in most Arab producers’ export earnings 

is high, ranging from 33% in the relatively diversified economy of the UAE to 88% in 

highly export-oriented economies such as Saudi Arabia and Qatar and more than 97% in 

Algeria and Iraq (Abaza et al., 2011; Fattouh and El-Katiri,, 2012). 

Though the Arab countries are not primary contributors to atmospheric GHG 

emissions, they will have to undertake mitigation efforts as part of global action. Arab 

countries are in fact implementing various climate mitigation policies, measures, and 

initiatives (reduce GHG emission and enhance carbon sinks). However, most of the 

initiatives (energy saving, renewable energy, reuse of wastes, and reduction of traffic 

congestion and emissions) are fragmented and do not appear to have been implemented 

as part of a comprehensive policy framework at the national level. Mitigation activities 
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highlight the importance of controlling GHG emissions at national and local levels 

(Bulkeley et al., 2011b). 

2.4.5.1 Renewable energy 

Although the region is the main supplier of the world’s oil, it still is one of the 

richest areas to generate renewable energy (wind and solar) (Abaza et al., 2011), and its 

renewable energy power sector remains underdeveloped. In 2009 the share of renewable 

energy in the total energy mix in the region was approximately 4% (OECD, 2013). A 

gradual shift to renewable energy sources (wind and solar) can bring unique economic 

opportunities and carbon reduction to the Arab region (Abaza et al., 2011; UN, 2009). 

However, the region still faces some barriers, which include lack of coordinated and 

integrated energy planning; highly subsidized electricity prices; insufficient support 

mechanisms; absence of detailed by-laws, regulations, codes, and standards to encourage 

private sector engagement; limited capacities of electricity networks to handle large 

renewable energy quantities; and lengthy administrative procedures to authorize 

renewable energy projects ( International Renewable Energy Agency [IRENA], 2014). 

Cooperation is rooted in the notion of mutual benefit (Varis and Abu-Zeid, 2009). For 

example, there is huge potential to invest in renewable energy (wind and solar) projects 

in the Arab region (Bryden et al., 2013). According to the OECD some of the costs of 

developing renewable energy in the Arab region could be recovered by exporting 

electricity to Europe (OECD, 2013). For example, Egypt has moved into wind farming 

with a 550 MW farm at Zaafran, while Desertec solar projects to supply up to 15% of 

Europe’s energy needs (Waterbury, 2013). 

2.4.5.2 Energy efficiency 

Energy efficiency investments in building, manufacturing, and transportation can 

be spurred through a mix of regulatory standards and economic incentives in the Arab 

region (Abaza et al., 2011; Gelil at al., 2013). According to Heffner and Pasquier (2013), 

the most intense energy-consumption sectors in the Arab region are transport (up to 

45%), industry (up to 22%), and residential (up to 20%) (Heffner and Pasquier, 2013). 

Thus, the potential for GHG emissions reduction is high, and the built environment is 
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critical to both sustainability and carbon management in the economy (Baker et al., 

2012).  

2.4.5.3 Carbon capture and sequestration (CCS) 

The purpose of CCS is to enable the continued use of fossil fuels while reducing 

CO2 emissions, thereby reducing the climate impact of fossil fuel usage (Brookings, 

2013; IEA, 2013). For example, the Gulf countries have significant financial and 

environmental incentives for the successful commercial development of CCS, which can 

be deployed in oil and gas industries’ applications (Brookings, 2013). 

2.4.5.4 Clean development mechanism (CDM) 

The Arab region is an attractive CDM destination, as it is rich in a number of 

potential sectors, notably fuel switch, energy efficiency, solar and wind energy, and waste 

management. Surprisingly, countries in the Arab region host very few CDM projects, and 

that small number is declining, with only 23 CDM projects registered in 2013 (Zafar, 

2013).  

2.4.6 Arab region’s adaptation efforts  

Despite the significant forecasted climate change impacts, many Arab countries 

are not taking climate concerns into account when building new infrastructure. According 

to Tolba and Saab (2009) an estimated 75% of built structures in the region are at risk of 

sea level rise, storm surge, and heat impacts. In urban settings this will negatively impact 

transport systems, energy generation, water supply, and wastewater conveyance. In view 

of projected climate change impacts, adaptation is a priority for ensuring the long-term 

effectiveness of national and regional efforts to eradicate poverty and achieve sustainable 

development (Osman-Elasha, 2010b; UNDP, 2011; Verner, 2012). Countries in the Arab 

region have initiated national strategies to respond to climate change challenges (Osman-

Elasha, 2010a; UNDP, 2013b). However, the expected scale of climate change impacts in 

the Arab region is likely to be beyond the coping range of many communities and 

countries and will require additional efforts (Tolba and Saab 2009; Abaza et al., 2011; 

UN-ESCWA, 2011; WB, 2010a, 2010b, 2013a). In addition, relying for a long time on 

powerful national governments has meant that local governments in the Arab region have 
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developed a very low capacity to mitigate against and adapt to climate change (Verner, 

2012).  

Capacity development is considered one of the urgent needs at institutional and 

political levels, as it strengthens resilience of communities and civil society (Khoday, 

2011; UNDP, 2011). Despite the limited finances and capacities of local governments, 

there are still opportunities provided through strategies developed by international city 

alliances (e.g., ICLEI and UCLG) to effectively adapt to climate change impacts.  

Most adaption strategies in Arab countries, if they exist at all, are developed 

nationally with limited downscaling activities targeting the local or city level (Verner, 

2012; WB, 2013a). For instance, the presence of comprehensive adaptation programs 

during land-use development planning processes will help local governments to minimize 

vulnerability to climate change impacts and enhance climate resilience in key sectors 

such as water resources and urban development.  

Significant progress in adaptation can be achieved by improving policy, 

governance, and incentive frameworks. Fiscal reforms can encourage more efficient use 

of land, water, and energy resources, thereby promoting their allocation to more climate-

resilient uses and freeing up valuable public funds, which could be used for protecting the 

most vulnerable social groups (WB, 2013a). Adequate design of adaptation interventions 

will require better knowledge of the timing, location, and magnitude of impacts, as well 

as identification of least-cost options to minimize such impacts. According to Verner 

(2012), traditional and local knowledge may no longer be reliable without the support of 

forecasting technology and additional climate change information (Verner, 2012).  

2.4.7 Arab region water–energy–food–climate change nexus 

Despite substantial progress in the socio-economic and environmental indicators 

during the last three decades, the region’s natural resources are experiencing significant 

stresses due to rapid population growth, urbanization, growing levels of consumption, 

commercial and industrial demands, and climate change impacts (Osman-Elasha, 2010b; 

Khoday, 2011; UNDP, 2011, 2013b). In terms of natural resources security, the Arab 

region represents an extreme case globally. The region has two thirds of the world’s 

proven oil reserves (Al-Zubari, 2013) and up to 40% of the world’s proven natural gas 
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reserves (IEA, 2008). Further, the region imports 50% of its food (FAO, 2008). In 

addition, it has only 1.4% of the world’s fresh water supplies, and up to 60% of surface 

water resources originate from outside the region (Khater, 2010). On top of that, the 

region is considered highly vulnerable to climate change impacts (Verner, 2012) and the 

associated threat to the region’s socio-economic development and stability (UN-ESCWA 

and Bundesanstalt für Geowissenschaften und Rohstoffe [BGR], 2013; UNDP, 2013b). 

2.4.7.1 Water–energy overview and linkages 

The Arab region is characterized by great disparities in natural resources 

availability, particularly water and energy, as illustrated in Figure 2.11 (Hamhaber and 

Haering, 2011). This creates significant divides between the Arab countries in adequately 

planning, managing, and financing development of new sources of water and energy. The 

diverse resource endowments and economic realities result in very different and 

divergent national priorities, development plans, and policies across the region and fewer 

opportunities for effective collaboration (UN-ESCWA, 2014).  

Energy policy in today’s world is directed mainly by three main common 

objectives: supply security, efficiency of supply, and social and environmental 

sustainability (Mocarquer and Rudnick, 2011). However, relying heavily on fossil fuels 

means that current trends in the Arab countries’ energy sector are unsustainable 

(Myrsalieva and Samborsky, 2013).  

 

 

 

 

 

 

 

 

 

 

 
Figure 2.11 Unequal distribution of water and energy resources across the Arab 
region (Hamhaber and Haering, 2011) 
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The Arab region contains 1% of the world’s water resources (UNDP, 2013b). 

Water scarcity is alarming in the region because it has the lowest freshwater resource 

endowment in the world (Mirkin, 2010; Verner, 2012). The average water availability per 

capita in the Arab world is 1700 m3 a–1, with 15 of the 22 countries having less than the 

recognized minimum endowment per capita of 1000 m3 a–1. Eight countries have less 

than 500 m3 a–1 per capita and experience absolute water scarcity (Arab Water Council 

[AWC], 2011; FAO, 2008; United Nations Educational, Scientific and Cultural 

Organization [UNESCO], 2012). With rapid population growth and urbanization, 

increasing per capita water use, the per capita availability of water is likely to be reduced 

in Arab countries by about 50% by the year 2025, and demand is projected to increase 

further by 60% by 2045 (Gober, 2010; UNEP, 2013; Verner, 2012).  

In the Arab region, the main segments of water use along the energy value chain 

are fossil fuel extraction and refining and electricity generation (Bazilian et al., 2011). 

The region is a large producer of oil and petroleum products, so the collective effects on 

water consumption can be significant. However, water consumption in oil extraction is 

much lower than what is consumed through evaporation in cooling processes in power 

plants (Siddiqi and Anadon, 2011). In the water value chain, energy is required in all 

processes, including water extraction, conveyance, desalination, and wastewater 

treatment, which constitute some of the most energy intensive processes employed in this 

region (Bazilian et al., 2011; Siddiqi and Anadon, 2011). It is estimated that in most of 

the Arab countries the water cycle demands at least 15% of national electricity 

consumption, and this percentage is continuously on the rise (Khatib, 2010).  

Groundwater and desalinated water are the significant sources of water in the 

region, and both are energy intensive (UNDP, 2013a). Groundwater appears to be the 

largest source (contributing to over 50% of total country withdrawals) in Bahrain, Jordan, 

Lebanon, Libya, Oman, Saudi Arabia, Tunisia, UAE, and Yemen. In the Gulf 

Cooperation Council (GCC), groundwater supplies 84% of total water withdrawals, while 

desalination accounts for 8% (Siddiqi and Anadon, 2011; Zyadin, 2013). Siddiqi and 

Anadon (2011) found that, in Libya’s case, up to 14% total fuel consumption is due to 
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groundwater pumping. In Saudi Arabia, 5% or more of the total electricity consumption 

is attributed to water pumping (Siddiqi and Anadon, 2011).  

Energy needs for desalination are projected to grow rapidly, especially in arid 

areas such as the Arab region (Al-Zubari, 2010; Fath et al., 2013). Desalination capacity 

is projected to grow from 8 × 106 m3 to approximately 15 × 106 m3 in 2030 (Bazilian et 

al., 2011), much of which will occur in the countries of the GCC. For instance, the UAE 

may be using up to 22% of its total electrical energy for desalination and Qatar up to 

13%. Desalination of sea water and brackish groundwater has become a strategic option 

for meeting increasing drinking water demands in many countries in the region, 

particularly in the GCC countries, because of their financial and energy capabilities (Al-

Zubari, 2010, 2013; Droubi and Al-Zubari, 2011; Fath et al., 2013).  

Non-conventional water resources have become a key option for most Arab 

countries with increasing water demands among the different sectors and with climate 

uncertainties (AbuZeid, 2012; Choukr-Allah, 2012; Mairesse, 2012; WB, 2011a). The 

reuse of treated wastewater (energy intensive source) for irrigation, industrial 

applications, urban landscaping, or aquifer recharge have become progressively viable 

options (WB, 2011a). Reused treated wastewater contributes considerably to the water 

budget in some Arab countries, particularly those suffering from water scarcity, e.g., 

Jordan, Morocco, and Tunisia (Guardiola-Claramonte et al., 2012).  

With increasing population, urbanization, and improved living conditions, 

considerable amounts of wastewater will be generated and require treatment across the 

Arab region (Choukr-Allah, 2012; Guardiola-Claramonte et al., 2012). Energy represents 

a substantial cost to wastewater utilities, as it is typically required for all stages in the 

treatment process, from the collection of raw sewage to the discharge of treated effluent 

(Daw et al., 2012); see Table 2.7. More and more, WWTP are conceived of not as waste 

disposal facilities but rather as resource recovery facilities that produce clean water, 

recover nutrients (such as phosphorus and nitrogen), and produce renewable energy 

(Hoff, 2011; Mairesse, 2012). The caveat is that these alternative water resource 

procurement options are both capital and energy intensive and come at heavy economic 

and environmental costs (Siddiqi and Anadon, 2011; Siddiqi et al., 2013). 
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Table 2.7 Wastewater treatment plants energy account in operation and 
maintenance cost (Moore, 2012) 

Wastewater Treatment Plant Energy Accounts in Operation and Maintenance Cost (%) 

Large scale  15–30 

Small scale  30–40 

 

2.4.7.2 Water–food overview and linkages  

Water use within the Arab world has been growing at more than twice the rate of 

population increase. At the same time, there is an increase in the number of Arab 

countries that are reaching the limit at which reliable water services can be delivered 

(AWC, 2011). Basically, population growth, economic development, and climate change 

are putting unprecedented pressure on renewable, but finite, water resources (UNDP, 

2013b). This scarcity makes the problem of food production even worse because of the 

increasing competition for water within the same sector and between sectors, which 

results in transferring water out of agriculture and leaving less water for food production 

(UNDP, 2009b, 2013b; Verner, 2012).  

Over the last four decades the Arab world has experienced an economic and urban 

development boom, with rapid population growth (UNDP, 2011). To meet the 

accompanying rising demand for food, many Arab countries have prioritized food 

security and socio-economic development through policies to expand agricultural land 

and irrigated cultivation. However, they have not carefully considered water’s limited 

availability and the need for conservation and demand management (El-Ashry et al., 

2010; El-Naser, 2013; UNDP, 2013b). Water scarcity has become a critical constraint to 

agriculture activities in the region (El-Ashry et al., 2010). 

The current total cultivated area in the Arab region makes up about 5% of the 

total global cultivated area, and it represents about 5% of the total area of the region 

(FAO, 2008). The agriculture sector is the prime water consumer at the regional level, 

with an annual average consumption up to 90% of total water available (AWC, 2010, 

2011) and water use efficiency as low as 30–40% (FAO, 2008). Irrigated agriculture is 

widely represented in the GCC and Egypt, where fully irrigated agriculture makes up 
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100% and 95% of the total cultivated area, respectively. Surface irrigation is the most 

widely used method in the region; it is practiced on 80% of the irrigated area (UNDP, 

2013b). In the absence of other economic opportunities in rural areas, poverty reduction 

is closely linked to water development for irrigated agriculture (FAO, 2007). Wise 

management of water is crucial for food security and sustainable agriculture. 

Presently, the provision of water and food in the Arab region is highly unstable, 

driven by individually or combined global, regional, and national dynamics in energy 

prices, poor harvest, biofuels production, rising demand from a growing population, 

climate change, economic crises, and political tensions (Abdel-Dayem and McDonnell, 

2012; Breisinger et al., 2012). For example, water is a fundamental part of the social 

context in Arab countries. Along with subsidized food and fuel, governments provide 

cheap or even free water to ensure the approval of the public. However, recently, as a 

result of increasing oil prices, most subsidized commodities have been cut in the region 

and political instability has followed (UN-ESCWA, 2014). 

Trading in agricultural products also means trading “virtual water” embedded in 

agricultural products. Therefore, careful consideration must be given to capacity for each 

country to produce food and energy and to supply water. These different capacities may 

exist within one particular country, but certainly they exist across the Arab region. 

Regional strategies for the sustainable (from ecological, economic, and equity 

perspectives) provision of energy, water, and food across the region are worth pursuing 

(El-Ashry et al., 2010). 

Agriculture is a major as well as a sensitive sector of the Arab region’s economy 

(UNDP, 2011; 2013b). Although up to 90% of the region’s water is extracted for 

agriculture, as illustrated in Figure 2.12 (Abdel-Dayem and McDonnell, 2012), most 

countries in the region import approximately 60% of their caloric intake, as shown in 

Figure 2.13 (FAO, 2008). The agricultural performance indicators show that irrigation 

management is weak, characterized by deteriorating infrastructure, centralized 

administration, large irrigation bureaucracy, low irrigation service fees, and limited 

participation of water users in maintenance tasks (UNDP, 2013b). 
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Figure 2.13 Global trade net cereal imports (FAO, 2008) 

 

Agricultural production in Arab countries is projected to grow by more than 60% 

between 2001/2003 and 2030 and more than double by 2050 (FAO, 2006). Exactly how 

much water will be needed to meet projected food demands is still debatable; however, 

Figure 2.12 Water withdrawal per sector in the Arab countries (Abdel-Dayem and 
McDonnell, 2012) 
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studies suggest that at least 20% more irrigation water will be needed by 2025 (Abdel-

Dayem and McDonnell, 2012; FAO, 2006). This will represent a great challenge to 

water-scarce countries with limited surface water resources and non-renewable 

groundwater aquifers depleted at unsustainable rates, such as Saudi Arabia and Jordan 

(Kfouri, 2013). 

2.4.7.3 Energy–food linkages 

Energy availability is a significant factor in food security in the Arab region. For 

example, in 2010 Yemen’s food security worsened owing to soaring international food 

prices and fluctuations in energy prices. Low incomes meant that people could not 

purchase imported food but were at the same time unable to adopt widespread use of 

better irrigation techniques (e.g., diesel-powered water pumps). As a result, local food 

production was hampered, as 38.8% of households rely on rainfall for crop cultivation 

(El-Katiri and Fattouh, 2011). The energy and food linkage is indirect as food prices 

fluctuate due to many reasons that include energy prices. 

Lampietti et al., (2009, p. 21) confirmed this vulnerability, pointing out that “Arab 

countries are very vulnerable to fluctuations in international commodity markets because 

they are heavily dependent on imported food. Arab countries are the largest importers of 

cereal in the world Most import at least 50 percent of the food calories they consume”. 

Additionally, Lampietti et al. (2011) explored the relationship between financial capacity 

and cereal import dependency. The study grouped the Arab countries into four categories: 

most vulnerable; dependent, but fiscally sound; less dependent, but fiscally strained; and 

least vulnerable. As Figure 2.14 illustrates in the case of cereal imports, the ability to 

purchase food is considered a fundamental reason for food insecurity in most Arab 

countries (Lampietti et al., 2011; UNDP, 2013b). The large fiscal deficits and high rates 

of cereal importation make countries like Yemen, Jordan, Lebanon, Tunisia, Morocco, 

and Djibouti the most vulnerable countries. While GCC countries are dependent on 

imports, they enjoy fiscal surpluses that render them much less vulnerable (Lampietti et 

al., 2011). For instance, in Yemen it has been estimated that 70% to 80% of Yemen’s 

cereal requirements alone are imported. This indicates that most Arab countries are most 

vulnerable and cereal import dependent. 
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Figure 2.14 Arab countries with high cereal import dependence and large fiscal 
deficits (Lampietti et al., 2011) 

Moreover, the League of Arab States [LAS] and UNDP (2009) study on food 

security and agriculture concludes that many of the underlying factors behind high and 

volatile prices are likely to persist. This has important implications for the short- and 

medium-term fiscal and trade outlooks for Arab countries, which in turn has major 

implications on their poverty and Millennium Development Goals outlook. In other 

words, food security is still a serious long-term challenge for the Arab region (LAS and 

UNDP, 2009).  

2.4.8 Jordan’s national context 

Jordan is an Arab state located in western Asia. It covers an area of 89.297 km². 

Although a small country, Jordan has at least three different climatic regions: sub-

tropical; Mediterranean; and desert (Badia). As illustrated in Figure 2.15, approximately 

91% of Jordan lies in arid and semi-arid regions, which receive less than 200 mm of 

annual rainfall (MWI, 2009). Only about 5% of Jordan’s land mass is considered arable, 

and the country is among the world’s four most water-deficient countries (MoEnv, 2013).  
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Figure 2.15 Jordan rainfall map (Al-Bakri et al., 2013) 

Jordan is a low- to middle-income country. In 2013, Jordan had a per capita gross 

domestic product (GDP) of JD 3,800 (Department of Statistics [DOS], 2013). Service, 

industry, and agriculture are the main sectors contributing to the Jordanian economy by, 

respectively, 66%, 31%, and 3% (FAO, International Fund for Agricultural Development 

[IFAD], and World Food Programme [WFP] , 2015).  

Rapid population growth continues to pose a major challenge for Jordan’s 

development. Between 1979 and 2015, the population grew from 2.1 million to 

6.5 million (9.5 million including refugees), and at the current growth rate of 2.2% (DOS, 

2012; Qadamani, 2016) the population of Jordan is expected to double in about 30 years 

to 13.2 million (DOS, 2012). In addition, the population density is concentrated in the 

governorates of the Middle Region (where the capital Amman is located) and the 

Northern Region (DOS, 2012), which adds extra pressure on natural resource allocations, 

land uses, and existing infrastructure (Ministry of Planning and International Cooperation 

[MOPIC] and UN, 2013). In Jordan about 13% of the population is living below the 

poverty line with poverty levels higher in rural than in urban areas (DOS, 2012). 

Inequality in the country is high; the Gini coefficient was 38.8% in 2011 (FAO and 

EBRD, 2015).  

Jordan faces a number of overwhelming challenges as it attempts to address its 

development priorities. These challenges include a rapidly growing population and 
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continuous influx of refugees, rapid urbanization, high unemployment rates, water 

scarcity, and reliance on expensive imported energy and food (McCornick et al., 2008; 

USAID, 2012). Despite the Government of Jordan’s commitment to political reform and 

the several positive steps that have been taken to contribute to sustainable development, 

there are remaining challenges to accountable, transparent, and effective governance. 

Citizen participation in decision-making and public debate is low at both the national and 

local levels, and popular “ownership” of Jordan’s reform agenda is limited (USAID, 

2012).  

2.4.8.1 Water sector overview 

2.4.8.1.1 Resources  

Jordan depends mostly on rainfall as its main water resource. Recent years have 

witnessed rainfall shortages in different parts of the country. As a result, numerous 

streams have dried up, underground water levels have fallen to critical levels, and most 

water aquifers are experiencing low water quality, which makes them unsuitable for 

domestic or irrigation uses (Al-Bakri et al., 2010; Hamdi et al., 2009). Water is a scarce 

resource and limiting factor to overall positive socio-economic development of Jordan. In 

the year 2013 the renewable freshwater resources availability per capita was 154 m3, 

which is well below the global water scarcity threshold of 1000 m3 per person per year 

(MWI, 2015c). According to the latest Jordan’s National Water Strategy 2016–2025, 

overall water resources come from different sources, as follows (MWI, 2015d): 

(1) groundwater 60.6%; (2) surface water 26.6%; (3) treated wastewater 12.8%; and (4) 

pumped groundwater or treated wastewater 73%. Both of these methods are generally 

more energy-intensive than securing surface water supplies.  

Historically, agriculture has had the highest share of water use in the country, but 

with rising populations, the domestic (municipal) sector has increased its share over time. 

Water resources in the country are fully tapped out, with the agricultural sector (irrigation 

and livestock) using 51.9%, the domestic (municipal) sector using 44.1%, and the 

industrial sector using the remaining 4% of supply (MWI, 2015d).  
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2.4.8.1.2 Governance 

Jordan’s three water-governing organizations are the Ministry of Water and 

Irrigation (MWI), Jordan Valley Authority (JVA), and the Water Authority of Jordan 

(WAJ). The MWI was created in 1988 to serve as a policy planning organization 

accountable for developing water and wastewater sector policies, strategies, and long-

term planning. The Jordan Valley Authority was created in 1977 to manage the water 

supply in the Jordan Valley through dam construction, irrigation, and drainage water 

management for farmers and to supply bulk water to municipal and industrial users. At 

that time, the JVA was also responsible for land management and distribution outside of 

municipal boundaries and the development of tourist infrastructure around the Dead Sea. 

It currently acts primarily as a bulk water supplier to farmers in the Jordan Valley. 

Localized distribution and management responsibilities are increasingly ceded to local 

water user associations.  

The WAJ was created in 1988 to focus on municipal and industrial water supplies 

and wastewater collection and treatment. WAJ continues to be responsible for these 

services in addition to supervising and regulating the construction of public and private 

wells outside the Jordan Valley. The laws governing WAJ were amended in 2001 to 

allow for private sector participation. The utility sector was subsequently privatized 

through management and service contracts but currently remains nationally owned 

(MWI, 2012a). The key decision-maker in the water sector in Jordan is the Ministry of 

Water and Irrigation. It oversees the JVA and WAJ. Managing water resources in Jordan 

has been centralized and driven by supply-based strategy. Despite the significant 

improvements in water-supply infrastructure, a critical and serious supply-demand 

imbalance remains (MWI, 2012b; MWI and French Development Agency [AFD], 2011). 

Water demand in Jordan is divided across five major user sectors: (1) municipal water 

requirements; (2) tourism; (3) industry, including new activities in oil shale and uranium 

mining; (4) agriculture; and (5) ecosystems and nature. 

Energy will add a sixth sector with the intended construction of nuclear power 

plants after 2020. Jordan’s water demand policy entails various sectoral priorities, 

policies, and development plans. Given the competing demands for a scarce resource, a 
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coherent water demand management policy is crucial to reduce the overlaps in mandates, 

improve cooperation among stakeholders, increase water use efficiency, and reduce 

conflicts (MWI and AFD, 2011). Recognizing the magnitude of the climate change threat 

on the water sector encouraged the MWI to develop in 2015 the National Water Strategy 

of Jordan, 2016–2025 (MWI, 2015d). The strategy included a provision to clearly 

address the anticipated effects of a changing climate and to ensure that the water sector 

incorporates proper policies and regulations to cope with such challenges. In addition, the 

strategy addressed the crosscutting issue of climate change adaptation with other sectors. 

The MWI took a proactive and integrated approach to water management, climate 

adaptation and mitigation, and sustainable development. Overall, the water sector’s 

adaptation activities are projected to cost approximately US$4 billion (MWI, 2015a). 

2.4.8.2 Energy sector overview 

2.4.8.2.1 Resources 

Jordan has extremely limited oil and natural gas resources. In 2012 the local 

production share of total energy requirements was only 3%, while 97% of total primary 

energy supply was imported. Total spending on energy imports was equivalent to 

approximately 21% of the gross domestic product. Jordan’s primary energy sources were 

7979 kt oil equivalents or 88% crude oil and products, 8% natural gas, 2% renewable 

energy, and 2% imported electricity (MEMR, 2014). Jordan imports the majority of its oil 

from Saudi Arabia but also imports some from Iraq. Some processing of the crude oil is 

done at Jordan’s only oil refinery at Zarqa city. The country previously imported 80% of 

its gas needs from Egypt to generate electricity. The continued disruption of Egypt’s 

natural gas supply, caused by bombings targeting the gas pipeline to Jordan in Egyptian 

territory, resulted in a 64% drop in the gas supply and a marked increase in the cost of 

energy imports in 2011. Jordan is therefore seeking to increase oil imports from Iraq and 

to import oil from the Gulf States and Saudi Arabia (Reegle, 2012). 

Primary energy consumption is expected to grow at a rate of 4–5% during the 

period of 2012 to 2020 (MEMR, 2014; Reegle, 2012), although oil price fluctuations will 

have an effect on the country’s energy demands. Additionally, electricity consumption is 

predicted to grow at a high rate of 6% (MEMR, 2014; Reegle, 2012). Transportation 
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accounts for more than 50% of Jordan’s energy consumption, and this will continue to 

increase. Household consumption accounts for 23%. Industry is the third largest user of 

energy in the country at 13%. Total electricity consumption has increased 58%, from 6.6 

× 109 kWh in 2001 to 10.4 × 109 kWh in 2011 (Muir et al., 2015). 

Overall electricity consumption has been steadily increasing in recent years and 

reached 14,564 GWh in 2013 in comparison with 11,509 GWh in 2008. The main 

consumer of electricity in Jordan is the domestic sector (including government buildings), 

which accounts for 43% of the total consumption, followed by the industrial sector at 

24% (National Electric Power Company [NEPCO], 2013). While Jordan is short of 

conventional crude oil reserves, it has extremely large proven oil shale, uranium, and 

renewable energy resources (Energy Charter Secretariat [ECS], 2010; Saeedan, 2011). 

For instance, the huge and unexploited oil shale deposits could satisfy Jordan’s energy 

needs completely for several hundred years (the oil shale has an average organic content 

of between 9% and 13% (MEMR, 1996). Jordan’s National Energy Strategy (2007–2020) 

goals were diversifying energy resources, increasing the share of local resources in the 

energy mix, reducing dependency on imported oil, and enhancing environmental 

protection. One of Jordan’s strategic objectives, as outlined in the national energy 

strategy, is to “develop and utilize the local conventional and renewable sources of 

energy, oil shale, and uranium” (MEMR, 2007). The Government of Jordan anticipates 

the following energy primary resource mix by 2020: 40% crude oil and products, 30% 

natural gas, 10% renewable energy, 13% oil shale, and 7% nuclear energy (MEMR, 

2014). Recently, Jordan’s National Electric Power Company signed an agreement with 

Israel, by which Israel will supply Jordan with a gross quantity of 45 billion m3 (1.6 

trillion ft3) of gas over a 15-year period. 

2.4.8.2.2 Governance  

The energy sector in the Jordan is the responsibility of the Ministry of Energy and 

Mineral Resources (MEMR), which was established in 1984. The role of the MEMR is to 

lay down the goals and political conditions for development of the energy market. Its 

core task is to facilitate continuing development of the country by ensuring adequate 

energy supply. Moreover, the MEMR is responsible for defining policy, fixing tariffs, 
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regulating all activities that have impact on the energy sector, and regulating all activities 

related to the exploration and development of minerals and hydrocarbons.  

The Energy and Minerals Regulatory Commission (EMRC) is an independent 

institution that is responsible for the regulatory environment of the electricity sector. To 

this end, it fixes the electricity tariffs and the charges for services related to the sale of 

electricity. The EMRC also awards licenses to power providers and distributors and 

monitors compliance with the terms of the licenses.  

In the oil sector, the Jordan Petroleum Refinery Company (JPRC) is responsible 

for crude oil refining, storage, transportation, and distribution. It was established in 1957 

as a private company with the exclusive right to invest in and operate petroleum refining 

and derivative industries, including the right to market, store, and distribute all such 

products. JPRC’s operations are regulated by MEMR in accordance with a concession 

agreement. The Jordan Electricity Authority (JEA) has been responsible for the 

generation and transmission of electrical energy throughout Jordan since 1967 (Saeedan, 

2011). Four main electricity generators are active in Jordan, as follows: 

• the private company, Central Electricity Generating Company, which produces 

approximately 52% of the electricity in Jordan (2010); 

• the Samra Electric Power Generation Company, responsible for the operation of 

the conventional energy power plant in Al-Risha; 

• IPP1 (AES Jordan) and IPP2 (Al-Qatraneh Power Generation Company) are 

combined cycle plants; and 

• The national power company, National Electric Power Company (NEPCO), is a 

joint stock corporation whose capital is completely in the hands of the Jordanian 

state. It is responsible for expanding and operating the nationwide transmission 

network. NEPCO purchases electricity from the producers as the sole buyer in 

order to sell it on to the operators of the distribution networks. The company 

operates a national load-dispatching center to coordinate the demand for and the 

supply of power. Three private companies act as distribution system operators in 

Jordan. The Jordanian Electric Power Company is responsible for distributing 

electrical energy for approximately 66% of the country and is operator of the 
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distribution governorates. The Electricity Distribution Company is responsible for 

distributing electrical energy to the southern part Jordan. The Irbid District 

Electricity Company (IDECO) is responsible for distributing electrical energy to 

the northern part of Jordan. 

2.4.8.3 Food (agriculture) sector overview 

2.4.8.3.1 Resources 

Slightly less than 10% of Jordan’s total land area is cultivated, but only 3% is 

used for agricultural production, and only 1 to 2% is irrigated, mainly in the Jordan 

Valley and highlands (Grover et al., 2010). This leaves the country heavily dependent on 

rainfall, which has hindered agricultural growth and led to unreliable production and the 

conversion of most rain-fed land to other uses (Verner and Breisinger, 2013). The 

contribution of agriculture to GDP has declined in relative terms from 20% in 1974 to 

less than 3% in 2011. The sector generates strong forward and backward linkages with 

other sectors and activities. In fact, it employs 124,000 people (about 7.7% of the active 

labor force) and generates 17% of total national exports (FAO and EBRD, 2015). 

Jordan’s agriculture sector significantly contributes to the water crisis in Jordan through 

high water allocations, water overuse, and pollution of surface and groundwater 

(Shatanawi et al., 2007). Over the last 30 years, there has been an increase in irrigated 

land area and a parallel increase in permanent crops such as fruit trees (Grover et al., 

2010). However, the total area of Jordan cultivated with vegetables has decreased from 

49,000 ha in 2010 to 36,000 ha in 2012 as a result of the cessation of irrigation water 

supplies (FAO, 2014a).  

There are several challenges facing the agricultural sector in Jordan. These 

include food insecurity, rural poverty, the critical role of water-related constraints, 

urbanization and the resulting loss of farmland, and the vulnerability of rural populations 

to climate change and price volatility (Verner and Breisinger, 2013). The primary crops 

are citrus and other fruits and vegetables, such as tomatoes, eggplants, cucumbers, 

cauliflowers, and cabbages. Though small, and operated on a nomadic or semi-nomadic 

basis, livestock is also an important subsector. Animal production accounts for about a 

third of agricultural output value, and sheep and goats account for about 90% of livestock 
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output (Beintema et al., 2006). Jordan is a food deficit country with almost 85% of its 

food imported (Daher, 2012). Approximately 92% of the population has access to 

imported food (Muir et al., 2015). The country imports almost all its cereals, pulses, 

vegetable oil, and sugar requirements. It also imports between 20% and 50% of its beef 

and lamb meat in addition to some fruits and vegetables. However, Jordan has self-

sufficiency in dairy products, poultry, eggs, and most of its fruit and vegetable 

requirements (Daher, 2012; Forbes, 2008; Verner et al., 2013b). Jordan’s per capita 

external water footprint (1303 m3 a–1) is slightly higher than the global average (1243 m3 

a–1). Nevertheless, Jordan’s domestic, internal agricultural, and industrial footprints are 

all lower than the global average. The balance is offset by higher external agricultural and 

industrial footprints, reflecting the fact that Jordan imports a lot of agricultural and 

industrial goods for local consumption (Grover et al., 2010; Mohtar and Daher, 2012). 

Jordan is considered highly dependent on virtual water, as it imports approximately 6 × 

109 m3 of virtual water, mainly in wheat, barley, maize, and meat (Magiera, 2006). 

According to the World Food Program Survey results (2008) there has been an 

unprecedented increase in food prices in Jordan as a direct result of soaring global food 

prices. The country produces barely 3% of its annual cereal requirements and is totally 

dependent on oil imports for energy needs. Thus, it was considered among the most 

affected by the crises as the consumer price index reached 168 in September 2008. 

Despite the fact that food prices declined substantially during early 2009, food security is 

now at the top of Jordan’s government priorities. Food accounts for almost 37% of a 

Jordanian family’s expenditures, and the impact is most felt by the poor, with food being 

the major constituent of their consumption profile (WFP and Jordanian Alliance Against 

Hunger [JAAH], 2008). 

2.4.8.3.2 Governance 

The Ministry of Agriculture is mandated to promote, monitor, and regulate the 

agriculture sector. This role is stipulated in Law No. (44), 2002. The Ministry has no 

legal jurisdiction over land allocation4 to different uses or the management of the 

                                                
4 The Ministry of Municipal Affairs (MMA) according to Law No. 79 of 1966 is mandated to manage the 
land resources and regulate and prepare land allocation plans within the boundaries of cities and villages.  
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irrigated areas5, except in issues related to extension and combating diseases, as well as 

chemical analysis for vegetables entering the market. The Ministry has formulated and 

implemented national policies, programs, and projects aimed at achieving rapid 

agricultural growth through optimum utilization of the country’s land, water, soil, and 

plant resources (MOPIC and MoEnv, 2009). 

The Government of Jordan has defined agricultural development as the core of 

integrated development of Jordan’s rural areas (Isikil and Yercan, 2005). In general, in 

the last update in 2009, Jordan’s agricultural policy aimed at contributing to the country’s 

development, based on principles of efficiency, sustainability, and equity while 

maintaining the objectives of increasing agricultural production and preserving the 

environment (FAO, 2014a). In 2010, the Jordanian Ministry of Agriculture, with support 

from the United Nations led by the United Nations Development Programme, established 

a Food Security Unit to closely monitor issues that affect food availability, enhance food 

security response, increase sustainable food production for small-holder farmers, and 

improve nutrition interventions and safety nets at the governorate and district levels. This 

unit contributed in developing the recently published The National Food Security and 

Nutrition Strategy (2015), which identified national priorities and interventions to 

improve social protection and poverty alleviation for most food insecure and vulnerable 

communities.  

The strategy gives attention to a wide range of policy issues about constraints to 

food security and nutrition that cover food availability, access, affordability, 

consumption, nutritional status, and health. In the presence of various stakeholders, 

decision-makers developed policies related to food security. Table 2.8 presents Jordan’s 

official sectors that are involved in food control operations The strategy stresses 

establishing a clear institutional setup (with legal frameworks for designing and 

operationalizing the food security programs) prior to preparing the action plan. 

  

                                                
5 The Ministry of Water and Irrigation oversees the supply of water to citizens, municipalities, industry, and 
agriculture. Within the Ministry, the Jordan Valley Authority provides water to agriculture and oversees 
development within the Valley to ensure that water demand does not exceed availability. 
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Table 2.8 Jordan’s official sectors involved in food control operations (Ministry of Agriculture [MoA] and UNDP, 2015) 

Authority Laws Functions  Units 
Ministry of 
Health 

Food Law no. 
79/2001 and Public 
Health Law no. 
54/2002 

The Ministry, through its divisions of food and environment in 
the Directorates of Health, carries out the food control activities 
in the local market 

Food Control, Disease Control, Health 
Safety Education, Food laboratories and 
border control committees, as well as 
district Health Directorates 

Jordan Food and 
Drug 
Administration 

Food Law no. 
79/2001 and Public 
Health Law no. 
54/2002 

To ensure that the imported, produced, distributed. or marketed 
food in Jordan meets the highest standards of food safety and 
quality available and to ensure that food complies with legal 
requirements and recognized codes of good practice 

Food laboratories  

Ministry of 
Agriculture  

Agriculture Law 
no. 44/2002 

Control of animal health, animal feed, fruits and vegetables, 
regulation of pesticide use, veterinary drugs control, hormones 
control, and supervision of slaughterhouses and poultry 
processing plants  
Control measures to prevent the introduction and spread of 
animal and plant diseases and pest (quarantine functions) 
Certification for export of animals and animal products 

Veterinary, Plant protection, Pesticide 
Residues center, Veterinary laboratories 
and border agricultural centers 

Ministry of 
Municipalities 
Affairs 

Municipal Law, 
and Slaughter-
houses according 
to Law no. 1/1985 

Licensing of food establishments and slaughterhouses control 
within their jurisdictions.  

Municipalities  

Jordan Standards 
and Metrology 
Organization  

JISM Law no. 
22/2000 

Issuing national food standards, quality systems certification in 
food processing factories, laboratory accreditation, and food 
analysis for quality  

Different sections including food quality 
laboratory 

Greater Amman 
Municipality  

 Licensing and inspection of food establishments within Greater 
Amman jurisdiction. 
Inspection and approval of fresh meat, poultry, and fish for 
human consumption  

Public Health Department, 
Slaughterhouses department, Food 
Laboratory, Meat Laboratory  
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2.4.8.4 Climate change impact and governance 

2.4.8.4.1 Overview 

Jordan’s share in global GHG emissions was 0.06%, equal to 28.72 Mt of CO2 

equivalent (2006 base year). As Figure 2.16 below illustrates, energy-related activities 

(including transport) have the dominant share of GHG emissions in Jordan, totaling 73%, 

followed by waste and industrial activities, totaling 10% and 9%, respectively. 

 

 

Figure 2.16 Jordan’s greenhouse gas emissions by sectors in 2006 (MoEnv, 2014) 

Agricultural and land use, land-use change, and forestry (LULUCF) activities 

have the lowest percentages, at 5% and 3%, respectively (MoEnv, 2015), and these 

percentages interconnect rapid population growth, urbanization, socio-economic 

development, and deep reliance on imported fossil fuel and the delay in renewable energy 

and alternative energy projects. These emissions are expected to grow according to the 

2006 baseline scenario to 38.15, 51.10, and 61.57 Mt of CO2 equivalent in the years 

2020, 2030, and 2040, respectively. In addition, GHG emissions from energy-related 

activities are expected to increase in the future from 73% to 83% in the year 2040 

(MoEnv, 2014).  

On the other hand, Jordan’s economy, society, and sustainable development are 

expected to be affected by climate change impacts. According to Jordan’s National 

Climate Change Policy (2013), “Jordan faces vulnerability and potential serious impacts 
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on its natural ecosystems, on its river basins and watersheds, on biodiversity — then 

cascading to impacts on agriculture and food security/production, water resources, human 

health, public infrastructure, human settlements and socio-economic framework” 

(MoEnv, 2013). Based on the trends predicted in the Third National Communication on 

Climate Change (2014), the annual precipitation tends to decrease significantly with 

time. Simultaneously, the mean, maximum, and minimum air temperatures tend to 

increase significantly. In addition, the relative humidity tends to increase. The water and 

agriculture sectors are most vulnerable to climate change in Jordan. In addition, extreme 

weather conditions such as flash floods during winter and heat waves, drought events, 

and dry days during summer are becoming more frequent in Jordan (MoEnv, 2014).  

2.4.8.4.2  Governance 

In Jordan, the climate change portfolio falls under the jurisdiction of the Ministry 

of Environment, which recently invested significant efforts to improve the climate change 

policy framework (MoEnv, 2015). For example, in 2013 a milestone was achieved in 

Jordan with the launch of the National Climate Change Policy. The policy was 

formulated to accommodate all national climate change priorities for action and to 

provide a highly flexible policy reference point upon which further strategies and sectoral 

policies could be based. The policy was approved by all stakeholders, but it was not 

officially adopted by the cabinet of ministers.  

Although no specific sectoral plans (except in the health sector) were developed 

to cope with climate change impacts, the following examples illustrate significant climate 

change integration efforts (strategies, laws, bylaws, codes, incentives) at the national 

level. Donor countries supported most of these efforts: 

• The Environment Protection Law (No. 52 of 2006) is Jordan’s most important 

tool in terms of environmental protection and is currently under revision. A new 

draft law is being finalized to strengthen climate change articles and materials of 

the law. These revisions will secure legal justification and the framework for 

future climate-change-related international agreements and mechanisms as well as 

intersectoral coordination at the national level. 
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• In 2014, the Ministry of Environment managed to include a strategic objective 

within its strategy dedicated to climate change. 

• Another national legal framework that significantly contributes to environmental 

protection in Jordan is the Renewable Energy and Energy Efficiency Law (No. 13 

of 2012) under Jordan’s Ministry of Energy and Mineral Resources. Despite the 

law being considered the most important tool to reduce greenhouse gas emissions, 

only Article 3 (b) “Contributing to environmental protection and achieving 

sustainable development” refers indirectly to climate change. 

• Bylaw No. 73 (2012), regulating procedures and means of conserving energy and 

improving its efficiency, was adopted in 2012. 

• A voluntary energy efficiency building code was adopted in 2009. 

• A solar energy code was adopted in 2012. 

• Minimum energy performance standards with appropriate labeling schemes have 

been adopted for air conditioners, refrigerators, freezers, and lamps. Article 7 (b) 

of the Bylaw No. 73 (2012) prohibits importing equipment that does not satisfy 

the prescribed minimum energy efficiency standards. Additionally, Article 10 

obliges mandatory installation of solar water heaters effective from 1 April 2013 

for new apartments exceeding 150 m2, as well as for offices in commercial 

buildings exceeding 100 m2, and for buildings exceeding 250 m2. 

• Recognizing the magnitude of the climate change threat on the water sector 

encouraged the MWI to develop in 2015 the National Water Strategy of Jordan, 

2016–2025 (MWI, 2015d) to respond to the water sector’s critical challenges, 

particularly climate change. In addition, the Climate Policy for a Resilient Water 

Sector was developed to clearly address the anticipated effects of a changing 

climate and to ensure that the water sector incorporates proper policies and 

regulations to cope with such challenges. Furthermore, the Energy Efficiency and 

Renewable Energy Policy for the Jordanian Water Sector has two targets to 

achieve by 2025: (1) a 15% reduction in the overall energy consumption of billed 

water, corresponding to 0.46 kg reduction of CO2 emissions for the production per 

each billed cubic metre of water and (2) a 10% increase of the renewable energy 
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resources share in power generation for the water sector, corresponding to total 

savings of 0.26 kg of CO2 emissions per each billed cubic metre of water. 

• The Climate Policy for a Resilient Water Sector was developed in 2015 by the 

Ministry of Water and Irrigation to build water sector resilience to the 

combination of climate and other pressures and shocks. 

• Climate change adaptation was integrated into the National Strategy and Action 

Plan to Combat Desertification 2015–2020 and the National Biodiversity Strategy 

and Action Plan 2015–2020. 

• Bylaw No. 10 (2012) provides financial incentives, for example, a full exemption 

from sales tax and customs duty for compact fluorescent light bulbs (CFLs), solar 

water heaters, and other renewable energy and energy efficiency equipment. 

Additionally, the Jordanian Renewable Energy Efficiency Fund was established 

by the Law No. 13 (2012) for financing renewable energy and energy efficiency 

projects.  

One of the National Climate Change Policy recommendations was to establish a 

national institutional framework for climate change mitigation and adaptation that 

incorporates the policy-making, the decision-making, and the executive levels while 

facilitating involvement of all relevant stakeholders in developing response actions and 

strategies and corresponding implementation plans (MoEnv, 2013). No development has 

been made in this regard.  

Based on National Climate Change Policy recommendations, in 2015 the Ministry 

of Environment created its first climate change directorate (CCD). The directorate will 

act as the institutional hub for coordinating and developing all climate change activities 

in Jordan, taking into consideration the regional and the global climate change 

governance and management systems and initiatives. The directorate still lacks technical, 

financial, and human resources to complete its mandate.  

The current centralized policy debate, ineffective governance, limited public 

participation, and lack of local financial and human capacity have prevented Jordan’s 

government from providing adequate governance planning, management, and responses 

to addressing the impacts of climate change (MoEnv, 2014). 
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The potential role of local government to cope with climate change impact was 

addressed in the national climate change policy (e.g., waste management, urban 

agriculture, urban transportation, storm water management, and urban planning); 

however, no urban plans or strategies were developed to cope with climate change 

impact. 

2.4.8.5 Water–energy–food linkages in Jordan 

Jordan’s most significant challenge is securing water, energy, and food to sustain 

socio-economic development (FAO, 2014a; Siddiqi et al., 2014; Verdeil, 2014). The 

significant and most sensitive components of the WEF nexus approach in Jordan are 

water and energy. Water is extremely scarce, energy resources are limited, and both are 

extensively and unsustainably used (Siddiqi et al., 2013). Additionally, no food security 

can be achieved without both resources (Bazilian et al., 2011; FAO, 2002, 2006, 2011). 

Jordan is energy-poor, relying on fuel imports for 97% of its consumption (Scott 

et al., 2003; Verdeil, 2014), and has extremely limited water resources (El-Naser, 2013; 

MOPIC and UN, 2013; Potter et al., 2010). Energy is needed for conveying, treating, and 

lifting surface water, especially from the Jordan Valley (fresh water needs to be lifted 

1400 m), and for pumping groundwater, desalination, and treating wastewater. Since 

almost all of this energy is supplied by imported oil, there are major consequences 

extending far beyond the water sector, not least of which is the massive carbon footprint 

(Siddiqi et al., 2013; Telfah, 2012). Adding to that, the few opportunities for alternative 

sources of both water and energy through energy imports come at significant cost, both 

financially and also from a foreign policy perspective (Scott et al., 2003). Thus, the 

water–energy challenge in Jordan relates to securing energy for water to meet the 

increasing water needs and demand of an expanding population, including the mass 

influx of refugees (McCornick et al., 2008; Scott et al., 2003).  

According to Scott et al. (2003) energy and water pricing is another major issue in 

Jordan. Even prior to the recent increases in energy prices, Jordan used 25% of its 

electricity, primarily generated from oil imports, to manage its limited water resources 

(Scott et al., 2003). The annual energy bill has been rapidly escalating over the past few 

years and exceeded US$3 billion in 2006 due to high rates of population and economic 
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growth combined with successive increases in the price of oil (Awad and Al-Mofleh, 

2012). It was estimated that 68% of the water supply is based on pumping groundwater or 

treating wastewater, both of which are generally more energy-intensive than securing 

surface water supplies (Siddiqi et al., 2013). Water pumping consumed approximately 

15% of Jordan’s total electricity consumption (ECS, 2010; Telfah, 2012).  

The water and food linkages in Jordan are complex. The production of food in 

semi-arid countries like Jordan is not possible without irrigation. In 2007 Jordan’s 

irrigated agriculture consumed 64% of the annual water used (MWI and AFD, 2011), and 

almost half of this percent was groundwater, production of which uses extensive amounts 

of energy (MWI, 2012b). Recently, Jordan’s government reduced the share of water 

allocated to irrigation and increased the allocation to domestic use. Jordan imports close 

to 90% of its food (Forbes, 2008). Importing 5 × 109 to 7 × 109 m3 of water in virtual 

form per year is in sharp contrast with the 1 × 109 m3 of water Jordan withdraws annually 

from its domestic water sources. Yet, by externalizing its water footprint, Jordan places 

itself in a position of water dependency, which could be costly on economic, political, 

and social levels (Haddadin, 2003).  

Jordan’s future development scenarios will reshape the equation between water, 

energy, food, and climate change. For instant, adopting an energy policy to develop 

unconventional energy resources such as oil shale and nuclear power will intensify water 

demand, since both energy resources are water intensive (MEMR, 2007; Siddiqi et al., 

2013). Supplying adequate water is an avowed priority for Jordan’s government (MWI, 

2009, 2012b). Both major supply-side options are energy intensive. The Disi Project 

involves the construction of a 325 km pipeline from the Disi aquifer that lies on Jordan’s 

border with Saudi Arabia (100 × 106 m3 a–1) (Potter et al., 2010). The Red Sea – Dead 

Sea Project proposes building a 180 km pipeline to transfer 2000 × 106 m3 a–1 of brine 

water from the Red Sea to the rapidly evaporating Dead Sea. There are also plans for 

desalination facilities to supplement other fresh water sources (Nortcliff et al., 2008; WB, 

2013b). Reducing water allocations to irrigation will either promote growing less-water-

intensive crops or result in the importation of more food products. Both scenarios will 
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have consequences for food policies, prices, and consumer affordability (MWI and AFD, 

2011). 

2.4.9 Greater Amman Municipality context 

2.4.9.1 Jordan’s governance structure 

Jordan is divided into three main governance levels: 

• The Central Level 

Jordan is a constitutional monarchy based on the constitution enacted in 1952. 

The King is the Head of the State. Executive authority is vested in the King and through 

the Prime Minister and the Council of Ministries, or Cabinet. The Cabinet is accountable 

to a two-house parliament. The King appoints the Upper House (the Senate), while the 

deputies of Lower House (the Parliament) are elected by popular vote. 

• The Regional Level 

The regional level is composed of 12 Governorates. Each Governorate is headed 

by a Governor appointed by the King through the Minister of the Interior. Governorates 

are further subdivided into administrative regions: districts (Liwa’) and sub-districts 

(Qda’). The Governors are considered extensions of the central government and are 

supervised by the Ministry of Interior Affairs. Governors enjoy wide administrative 

authority, and they maintain law and order at the local level in their respective areas, 

overseeing central government decisions and coordinating its actions, and in specific 

cases they exercise the powers of ministers. In addition to coordinating public service 

provisions, governors are also in charge of approving local authorities’ budgets and 

expenditures, except in the Greater Amman Municipality (GAM). 

• The Local Level 

The third level, the Municipal level, consists of 93 municipalities and the Greater 

Amman Municipality. Since 2007, municipalities’ mayors and municipal council 

members are elected, but their activity is highly dependent on state funding and policy 

planning. In GAM the mayor and half of the council are still appointed.  

Jordan’s Law of Municipalities, which was amended in 2011, defines a 

municipality as “a local institution vested with financial and administrative 

independence”, alluding to some level of decentralization. The legal framework grants 
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municipalities functions relating to standard urban services (construction and 

rehabilitation of roads, waste collection services, street lighting, cleaning, spraying 

insecticides, slaughterhouses, markets, public parks, libraries, etc.), design and 

implementation of local rehabilitation or infrastructure projects (in line with national or 

government-level directives and guidelines), preparation and realization of economic 

projects (construction of commercial premises), and town planning. Municipalities also 

have a general local development mandate. However, this is in fact nothing more than a 

mere devolution of central governments’ administrative functions (MOPIC and UN, 

2013; SOFRECO, 2010).  

Municipalities are legally established as independent local governance units; 

however, in practice they are weak in comparison with the central and regional levels. 

There is no hierarchal relationship among municipalities nor with other government’s 

agencies (MOPIC and UN, 2013). Municipalities are subject to supervision by the 

Ministry of Municipal Affairs. The Greater Amman Municipality (GAM) is an 

exceptional case. It reports directly to the Prime Minister and possesses a different statute 

from that of other municipalities (SOFRECO, 2010). The municipalities have limited 

influence on political issues, given that most of their responsibilities are limited to 

service-oriented tasks. In addition, the central government does not allow them to 

intervene in political debates (UCLG, 2013). 

Controlling public resources by central government results in a relationship of 

dependency, which again reinforces the upward accountability structures and limits the 

autonomy of these local authorities. The lack of autonomy and authority to make political 

decisions leaves municipalities unable to respond adequately to their citizens’ needs and 

demands, even for the limited functions they have and services they provide, as they 

remain under strong control of the national ministries and are guided by national policies 

and directives rather than local priorities. As a result, municipalities seem to operate in 

isolation and disconnected from their citizens. 

Municipalities and local government units (water, environment, electricity, 

agriculture, health, etc.) have been and still are instruments for the central government to 

exercise local control over its resources and citizens, rather than institutions promoting a 
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process of participatory democracy and stimulating development. They have no fiscal 

autonomy, as their authority and capacity to claim local tax and user charges for services 

is very limited – they have a right to collect a limited range of local fees and taxes. 

Furthermore, their budgets are largely dependent on allocations from central government, 

these allocations being in principle proportional to population size. 

In the case of GAM, it is a financially independent private corporation divided 

into 22 administrative districts, as illustrated in Figure 2.17. GAM’s functions are 

administered by the GAM Council, which includes the Mayor of Amman (Council 

President). The Council is the municipality’s highest governing body. Amman’s mayor is 

considered the top of the administrative pyramid in the municipality’s organizational 

structure (SOFRECO, 2010). According to the United Cities and Local Governments 

Report on Decentralization and Local Democracy (2008), GAM is susceptible to central 

government influence because Amman’s mayor and half of councils’ members are 

directly appointed by the Council of Ministers and not elected. This makes the Amman 

council an essentially deliberative body with no real power.  

 

 

Figure 2.17 Amman district map, Jabal Al Natheef located in district number 6 Ras 
Al-Ein (GAM, 2008) 
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2.4.9.2 Urban planning evolution in Amman 

According to Meaton and Alnsour (2012), during the 1950s Jordan adopted the 

British planning system for land use and city planning without taking into consideration 

Jordan’s context —political, cultural, socio-economic, and environmental considerations. 

During that time the initial master plan for Amman was written, and the first Law of 

Municipalities was published in 1955 to determine the roles and responsibilities of 

municipal councils in managing the Jordanian cities. Alnsour (2016) argues that this law 

was based mostly on the principles of centralization. In 1966 the Town and Country 

Planning Act No. 79 was adopted by the government of Jordan to ensure the sustainable 

environment of urban and rural areas. Jordan’s planning process was divided into three 

levels, national, regional, and local, to create more effective and flexible urban planning, 

as illustrated in Table 2.9. This Act led to the development of a new master plan for 

Amman.  

Table 2.9 Jordan’s urban planning levels (Meaton and Alnsour, 2012) 

Level Description 

National  The Higher Planning Council was established to undertake public policies in terms 
of urban planning and land use, as well as approving local and regional plans 

Regional  At this level, Jordan was divided into three regions: middle, north, and south. The 
planning process was concerned with achieving the recommendations of public 
policy, taking into account the spatial dimensions of socio-economic development in 
the regions 

Local  At the local level Act No. 79 was considered as a framework to empower the 
authority to undertake a wide range of functions. The planning powers of local 
authorities were stipulated in the Act itself. To carry out this function, the local 
authority has to prepare a two-tier development plan for the purpose of organizing, 
controlling, and planning in its area. Strategic or policy decisions are to be 
incorporated into master plans, while detailed decisions are to be laid out in the local 
plan. However, the responsibility of a local committee also includes granting or 
refusing any planning application in its area 

 

Later, in the 1970s, Jordan adopted the downzoning approach in response to the 

limitations of the urban planning system; this approach was developed in the 1920s in the 

USA to protect open space rather than concentrating development on small plots. 
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Combining the British model for city planning and the American model for master plans 

under local Jordanian context — poor economy, centralization, and lack of participation 

— has resulted in deviations and gaps in the whole planning system. Then, in 1988 the 

Greater Amman Comprehensive Development Plan (GACDP) was developed. Further, 

the greater metropolitan area of Amman was consolidated under a single administrative 

apparatus, The Greater Amman Municipality. However, with time the GACDP failed to 

translate the regional development targets into more specific objectives and activities 

owing to the lack of feasible means of implementation —cost implications, economic 

impact, etc. (Meaton and Alnsour, 2012). 

In 2006 Amman city started to develop a new planning framework to address 

some of the past failures in the planning system in Jordan. This was largely driven by the 

need to regulate population growth and protect the fabric and culture of the commercial 

districts of Amman. As a result, the Amman Master Plan 2025 was launched in 2008 to 

drive and guide planning decisions in Amman for the next 20 years. Despite this planning 

framework, GAM does not have any specific laws and instead applies legislation from 

the national policy level, including the Towns and Villages Planning Law of 1966 

(Ababsa, 2014).  

2.4.9.3 Amman growth challenges 

Amman, the capital city of Jordan, covers an area of 1680 km2. Amman is 

situated in the highlands of northwest Jordan, with elevations ranging from 

approximately 800 to 1000 m above sea level. Its Mediterranean climate is defined by 

cool, wet winters, during which almost all of its annual 250 to 480 mm of precipitation 

occur (including the occasional snowfall), and hot, dry summers (UNDP, 2008).  

The city has experienced a rapid population growth in the span of 100 years from 

a population of merely 2000 in 1918 to over 4 million in 2015. Amman’s population did 

not grow incrementally but experienced sudden and massive growth in 1948, 1967, 1973, 

1990, 2003, and 2011–2016. Much of this growth resulted from immigration from 

neighboring countries. According to the Amman Master Plan, the population is expected 

to reach 6.5 million by 2025, as illustrated in Figure 2.18. The current population 

represents 42% of Jordan’s total population of 9.5 million (Qadamani, 2016).  
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Figure 2.18 Summary of Amman growth projections (GAM, 2008) 

Subsequently, Amman city experienced rapid urbanization growth, as illustrated 

in Figure 2.19, which has contributed to increased demand for housing, infrastructure, 

and resources. These pressures contributed to the uncontrolled and unplanned growth that 

makes city planning and management a particularly vexing challenge and has resulted in 

severe shortages of arable land and green spaces and unsustainable natural resources 

management (Meaton and Alnsour, 2012; Ababsa, 2014). According to Rawashdeh and 

Saleh (2006) urbanization in Amman follows the major roads and the fertile and 

agricultural lands, for easier transportation and lower price of land. Amman urban areas 

increased by 162 km2 over the period 1918–2002, which represents 509 times the original 

urban area, and the fertile lands decreased by 86 km2, which represents a 23% loss 

(Rawashdeh and Saleh, 2006). 

While the economy is flourishing in Amman, there are still portions of the 

population that live in unplanned and unsafe settlements without adequate access to 

reliable services — the urban poor. The poor in Amman are mainly refugees; therefore, 

the government has made housing upgrade projects and infrastructure access for poor 

communities a development priority in the last decade (Sugar, 2010). 

Further, social disparities within Amman continue to increase between West 

Amman and East Amman. These disparities tie in with morphological differences 

between informal housing communities developed near the Palestinian camps of Wahdat 

and Jabal Hussein, with their self-built buildings, and West Amman neighborhoods with 

family-owned four-storey buildings, interspersed with villas and office blocks. They 

reflect types of activity and lifestyles and perceptions of others. 
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Figure 2.19 Amman expansion during 1946–2005 (Ababsa, 2010) 

 

2.4.9.4 GAM’s natural resources demand 

2.4.9.4.1 Water 

Population growth in GAM has been accompanied by economic growth, which 

results in growing demands on natural resources, especially water. In 2011, water 

consumption reached 148 × 106 m3 (16.4% of Jordan’s water resources), which must be 

conveyed over long distances. As of 2010, Amman receives approximately 50% of its 

water from the Jordan Valley. Water is pumped from 225 m below sea level in the Jordan 

Valley to a treatment plant that is located at an altitude of 1035 m. The remaining water 

demands of the city are met from groundwater aquifers 70 km east of Amman 

(Miyahuna, 2012). To meet the growing demand on water, in 2013 Amman started 

receiving 100 × 106 m3 from the Disi aquifer; this water is carried from southern Jordan 

through a 325 km pipeline. These result in a misfit between where the majority of people 
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live and where the natural resources are extracted. Greater Amman Municipality is 

considered insecure in terms of the water resources with only 38 × 106 m3 internal water 

resources and 110 × 106 m3 external resources, as illustrated in Figure 2.20. This adds 

extra pressure on any future development plans. 

 

 

Figure 2.20 Amman water resources (GIZ, 2004) 

2.4.9.4.2 Energy 

According to Verdeil (2014), Amman city shared two main features with many 

cities in relation to energy issues. First, the city is experiencing strong demographic and 

economic growth, particularly fuelled by regional migrations. New consumption 

practices strongly sustain the very high pace of growth in energy demand. A second 

feature is in energy insecurity. Amman’s energy supply almost entirely relies upon 

hydrocarbons in a country dependent upon imports from neighbors for 98% of its needs 

(MEMR, 2014). Thinking about the energy transition in Amman implies thinking about 

the geopolitics of oil, gas, and nuclear energy. Alternative eco-friendly energy resources 

represent only a small part of the potential solution (Verdeil, 2014). However, as Jordan 

is located in the solar belt of the world (as illustrated in Figure 2.21), with global 

radiation of 2.08 kWh/m2 and more than 300 sunny days a year, it is capable of meeting 

100% of the electric demand, owing to many favorable factors such as low humidity, 
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moderate temperature, and the high availability of flat mass (Etier et al., 2010). Yet, the 

initial cost of photovoltaic (PV) systems is still very high compared with conventional 

energy (El-Tous, 2012).  

Furthermore, Amman city in particular has very high potential of solar energy 

with annual average irradiation of 5.5 kWh/m2 to meet many electricity needs (El-Tous, 

2012; Qasaimeh, 2012; Sugar, 2010; Al-Salaymeh, 2006). For instance, as shown in 

Figure 2.22 and Table 2.10, the months with highest solar radiation are May through 

September with daily average solar radiation of 6.4–8.06 kWh/m2, which indicates a very 

high potential for PV systems.  

Figure 2.21 Map of Jordan showing solar radiation (source: 
http://www.focussolar.de/Maps/RegionalMaps/MidEast/Jordan) 
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Figure 2.22 Amman solar radiation (El-Tous, 2012) 

 

       Table 2.10 Solar radiation data for Amman city (El-Tous, 2012) 

 

2.4.9.4.3 Agriculture and food  

The role of agriculture in urban areas is gaining recognition across the globe as a 

response to increasing urban poverty, food insecurity, and scarcity of natural resources 

(Hoornweg et al., 2011; Specht et al., 2014). Amman hosts the largest density of 

population of the poor in Jordan (30.6%) and an unemployment rate of 12.7% (DOS, 

2012), while people who are food insecure and vulnerable represent 2.4% (FAO et al., 

2015). Urban agriculture could positively affect the livelihoods of Amman’s poor 

because a significant amount of land is still agricultural (42% of the total available land 

area was in agricultural use in 2002 according to the Department of Statistics (2002)). 
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The annual average rainfall is 275 mm (but total rainfall varies between 200 and 500 mm 

depending on the location within Amman). The main sources of water for Amman are 

rainfall and groundwater, and these are limited. Humidity is relatively low. However, the 

Ministry of Water and Irrigation and Meteorological Department records show that 

Amman has the highest potential for rooftop water harvesting. According to the forecasts, 

which take into consideration the average rainfall, size of the area, and evaporation rates, 

estimated net totals for water harvesting in Amman were 9.5 × 106 m3, 11 × 106 m3 in 

2000, and were expected to be 16.5 × 106 m3 in 2015 (El-Naser, 2009). 

Amman lies in a mountainous area and has mostly fertile soils, suitable for 

agricultural production. Almost 60% of the land in Amman is not developed and hence 

available for agriculture. The total agricultural area in the city of Amman is currently 

approximately 32,000 ha on which 18.4% of Jordan’s total crop production and 19% of 

total livestock production is produced (Greater Amman Municipality, 2007). It is 

expected that urban agriculture will positively affect the standard living of the urban poor 

in Amman. Several initiatives have been completed, and several more are in progress to 

foster urban agriculture in Amman (Tawk et al., 2011). 

In 2009 a multi-stakeholder platform on urban agriculture was established, in 

which GAM departments, NGOs, farmer groups, private enterprises, financial 

institutions, community organizations, and universities collaborated in the development 

of policy and programs on urban agriculture and urban food security, often with the 

support of the RUAF Foundation (Tawk and Hamadeh, 2014). 

In spite of GAM’s interest in ensuring accessibility for all its inhabitants, 

especially the poor, to good quality food at acceptable prices and in improving the food 

supply and distribution services, it considers food security a national issue and therefore a 

central government responsibility. Very low priority is assigned to urban food security. In 

2001, an Urban Food Supply and Distribution Policy was formulated involving a large 

number of institutions and private actors in Amman (Sunna, 2000). However, this policy 

was never implemented. 
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2.4.9.5 Amman’s climate change outline 

In the absence of dedicated climate change policy or strategy and GHG inventory 

for GAM and limited published literature, I considered secondary data in this section to 

reflect the unique situation in Amman city.  

2.4.9.5.1 Amman GHG Inventory 

The first GHG emission inventory for Amman was developed by Sugar (2010). It 

reported that Amman produced 10.3 Mt of carbon dioxide equivalent emissions, mainly 

emissions contributed by electricity generation, road transportation, heating and industrial 

uses, aviation, and waste, as illustrated in Figure 2.23. Emissions from electricity 

generation for Amman were quite high (37%), attributed to high levels of electricity 

generated using fossil fuels (43%), natural gas (55.4%), and limited renewable energy 

(0.6%). Emissions from road transportation accounted for 28% of the total emissions 

owing to public transportation infrastructure. The public transportation networks are still 

growing, and privately owned cars are the dominant choice for most people; mass transit 

takes the form of buses or taxis. According to Jordan’s Third Competitiveness Report, 

Amman has one of the lowest public transportation mode share ratios in the world, at 

11.1%; this is in sharp contrast to some of Jordan’s more rural areas such as Ma’an and 

Karak, where the public transportation mode share is approximately 90% (MoEnv, 2014).  

 

 

Figure 2.23 Total urban GHG emissions by sector for Amman (Sugar, 2010) 
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The GHG inventory is considered as effective tool that enables cities to establish 

a baseline for result-specific solutions on environmental sustainability and climate 

change, anchored to the economic, environmental, and social sustainability pillars. It 

serves as a platform for cross-sector planning and decision-making for urban operations 

(Chand Sandhu and Kamal, 2015). However, estimating GHG emissions for specific 

urban infrastructure projects and documenting these as part of a comprehensive inventory 

has not yet been fully mainstreamed in the urban sector in Jordan.  

2.4.9.5.2 Climate change vulnerability 

Jordan’s Third National Communication Report (2014) assessed for the first time 

the vulnerability and adaptation in urban centers; Amman city was studied as a pilot area. 

Table 2.11 illustrates the urban systems sensitivity indicators in Amman. The 

implications of climate change for urban systems were (MoEnv, 2014): 

• urban systems are vulnerable to extreme weather events that are becoming more 

intense, frequent, and/or longer lasting due to climate change. For example, during 

the last four years heavy rainfall has caused chaos in Amman city, leaving tunnels, 

streets, and homes completely flooded and damaging many private and public 

properties. For example, in November 2015 Amman was badly affected by storms; 

40 min of heavy rain was enough to cause havoc across the city. In addition, 

hundreds of homeowners experienced major flooding, with some floors becoming 

entirely submerged after the storm. These floods unveil the shortcomings in city 

planning, urban storm water drainage systems, and maintenance campaigns (Al-

Houri and Al-Omari , 2012). Further, connecting the storm water and sewage flows 

resulted in various environmental problems and loss of large volumes of storm 

water, particularly during the intense storm events; therefore, this led to increasing 

water loss in such a water-scarce city (Majali, 2015). 

• urban systems are vulnerable to climate change impacts on regional infrastructures 

(that are out-dated and threatened) on which they depend for daily subsistence. For 

example, Sugar (2010) argues that Amman’s most climate-sensitive municipal 

service is water. Amman uses approximately 825 GWh of electricity to pump water 

each year. With climate change impact, water scarcity will become more severe. 
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While almost all Amman residents have connection to a water supply, currently the 

Ministry of Water and Irrigation is struggling to provide a consistent water flow, 

owing to transferring water from far distances, an old and deteriorated network, and 

up to 40% of unaccounted-for water (water loss).  

• urban systems and services will be affected by disruptions occurring in relatively 

distant locations due to linkages through national infrastructure networks 

(electricity, water, etc.) and the national economy.  

• cascading system failures related to infrastructure interdependencies will increase 

threats to health and local economies in urban areas, especially in locations 

vulnerable to extreme weather events.  

• such effects will be especially problematic for parts of the population who have 

higher vulnerability because of their limited coping capacities.  

Amman has a young population with a primarily service-based economy. The 

urban poor live in unplanned developments with little access to municipality 

infrastructure, putting them highly at risk to extreme events associated with climate 

change (Arini, 2015; Staden, 2014).Further, part of climate vulnerability of Amman city 

is the infrastructure. The water situation in Amman shows that infrastructure access, 

supply, and drainage system needs to be reconsidered. Urban planning in Amman should 

consider climate change vulnerability and impact. Therefore, the best response to climate 

change is having infrastructure that is resilient to extreme circumstances, as illustrated in 

Table 2.12. Understanding the climate events still requires further studies in Amman, 

which will allow for better comprehension of possible future changes in climate patterns 

in duration or intensity. In Amman city most of the adaptive actions are reactive 

responses; once the problem has occurred then adaptation takes place and mostly relies 

on the strong social ties and support systems of communities (MoEnv, 2014).  
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Table 2.11 Urban systems’ sensitivity indicators in Amman (MoEnv, 2014) 

Sector  Indicators  Proxy variable/issues  

Energy  Power cuts/ blackouts 
 
 
 
Energy consumption, energy 
resources  

• Aging grid/load 
• Subject to vandalism/theft 
•  
•  
• Lack of climatic retrofitting 
• High electricity prices 
• Availability of alternative energy resources/types 

Transportation and 
mobility 

Public transportation 
 
 
 
 
 
 
 
 
 
Road infrastructure  

• Availability of public transportation, types 
• Proportion of transportation and supply facilities area 
• Continuity of transportation methods 
• Service times 
• Increased travel times 
• Dependency on fuel availability and prices 
• Regional interdependence of road network 
• Road conditions (main and agricultural) 
• Road services (maintenance, lighting...) 
• Quality of material used in construction 
• Heavy use of roads (transportation vehicles)  

Water infrastructure Water supply • Aging network, leakage 
• Pipe/network specifications unresponsive to demand 
• Surface networks breakage, and contamination 
• Availability of water 
• Irregular/unresponsive pumping 
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Sector  Indicators  Proxy variable/issues  

• Subject to vandalism/theft 
• Water quality 
• Lack of knowledge regarding constructing/maintaining rainwater collection wells 

Sewage and sanitation  Sanitation services  • Percentage of connections to sewage network 
• Lack of knowledge regarding constructing/maintaining cesspits 
• High construction/ emptying prices of cesspits 
• Dependence on the use of specialized transportation to empty cesspits 
• Lack of regulation/follow-up  

Education/awareness  Efficiency of the educational 
system 

• Availability of schools/types 
• Accessibility 
• Condition of exiting schools and services 

Governance  Governance  • Centralization of services  

Geography/land use Hilly nature, steep slopes 
 
Drought vulnerable area 
 
Flood risk area 
 
Environmental impacts. 

• Urban morphology/ expansion 
• Distribution of infrastructures/access 
• Water availability, water infrastructures 
• Impact of high temperatures on infrastructures. 
• Creation of waterways, flash floods. 
• Soil erosion, up-lifting trees  

Demographic 
characteristics  

Population density  • Population, total land area 
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Table 2.12 Hazards and adaptation measures in Amman (MoEnv, 2014) 

Hazard Impact Description Socio-economic 
consequences 

Vulnerability Adaptation measures 

RCP* 4.5 RCP* 8.5 

Severe winds  Power 
cuts 

Winds causing trees to fall 
on power lines or power 
lines cut due to severe 
wind 

Populations are 
affected by the cut of 
power service and 
other services 
dependent on energy  

High Very high Replace electricity poles and wires with 
underground network to reduce the influ-
ence of external forces on the network  
Coordination between the energy and 
forest authorities to clear tree branches that 
are affecting electricity lines that can cause 
hazards during storms 

Increase in 
maximum 
temperature  

Power 
cuts  

High temperatures cause 
increased demand for 
energy for cooling 
devices, including fans 
and ACs; power cuts due 
to demand exceeding 
network capacity affect 
functionality  

Populations are subject 
to high temperatures 
due to unavailability of 
cooling devices  

Very high Very high Introduce climate responsive building 
techniques and elements to reduce the 
effect of heat and reduce demand on 
energy for cooling 
Promote use of energy saving devices and 
raise awareness on the long-term benefits 
of energy efficiency and saving devices 
Amendments to sector policies and 
regulations, such as building codes, to 
reflect climate change risks and direct 
people towards insulating buildings to 
reduce energy demand  

Decrease of 
minimum 
temperature 

   Very high Very high Introduce renewable sources of energy to 
help in heating and reduce the dependence 
on the electricity network  
Invest in proper/contextual infrastructure to 
build resilience to climate change  
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Hazard Impact Description Socio-economic 
consequences 

Vulnerability Adaptation measures 

RCP* 4.5 RCP* 8.5 

Heavy rain Land-
slides  

Heavy rain and flash 
floods wash away roads 
and cause disconnection. 
High precipitation 
weakens slide-prone areas 
either due to soil structure 
or steepness of topography  
Heavy rain causes 
landslides, damaging 
buildings and 
infrastructure 

Residents will be 
blocked from reaching 
their employment and 
some services that are 
provided by adjacent 
urban centers (gas, 
food, etc.)  
Landslides cause 
infrastructures and 
buildings to collapse 
and thus endanger the 
lives of people or 
disconnect them from 
reaching their 
destinations in the case 
of road networks 
Weak soil structure 
creates dangerous 
zones that are prone to 
landslides, thus 
affecting the residents, 
endangering their lives 
or disrupting services 
 
 
 

Moderate Moderate Legislative requirements that every policy 
or investment must have a climate lens  
At the strategy and planning level, 
activities can include revising master plans  
Zoning and development changes to reflect 
increased vulnerability of specific locations 
and/or resources  
Operational level, climate change 
considerations can be integrated into day-
to-day municipal operations and service 
delivery  
Invest in proper/contextual infrastructure to 
build resilience to climate change  
Municipalities to cooperate with residents 
by returning the sanitation fees they pay.  
Community awareness in climate change 
mitigation and adaptation  
Set standards and regulations for sewage 
systems in low density and steep 
topography areas to educate residents and 
enforce good construction techniques that 
would protect residents  
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Hazard Impact Description Socio-economic 
consequences 

Vulnerability Adaptation measures 

RCP* 4.5 RCP* 8.5 

 Disease 
and 
illness 

Poorly constructed pits 
collapse or flood due to 
heavy rain or flash floods 

Flooding or collapsing 
cesspits contaminate 
surrounding 
environments and in 
most cases the adjacent 
collection wells or 
ground water. Also 
there are some 
incidents of people 
drowning due to these 
circumstances  

Moderate Moderate Municipalities to cooperate with residents 
by returning the sanitation fees they pay.  
Community awareness in climate change 
mitigation and adaptation  

 Sewage 
flooding 
to homes 

Storm water capacity that 
cannot accommodate 
heavy rain or flash floods 
fills the roads with 
pooled/standing water that 
obstructs mobility  

Bad practices of some 
road officials opening 
sewage networks to 
absorb the excess water 
that is not drained 
through the storm 
water network to 
facilitate vehicle 
movements along the 
road, thus flooding the 
houses that are in lower 
areas 
 
  

Moderate Moderate Set standards and regulations for sewage 
systems in low density and steep 
topography areas to educate residents and 
enforce good construction techniques that 
would protect residents  
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Hazard Impact Description Socio-economic 
consequences 

Vulnerability Adaptation measures 

RCP* 4.5 RCP* 8.5 

 Insuffi-
cient 
water 
supply 

In summer, pipes would 
rust due to lack of water, 
and in winter they would 
burst due to inadequate 
water pressure  

Residents receive dirty 
water not adequate for 
domestic use or get 
deprived from the 
water service due to 
bursting old lines 

Very high Very high Decentralization of water services to allow 
private companies that operate in a way 
that are more considerate of demand and 
required pressures at different times of the 
year 
Investment in network upgrading and 
continuous maintenance  

Drought Discon-
nection 
from 
adjacent 
areas 
(services 
and 
employ-
ment)  

Snow in the pilot area or 
adjacent areas blocks the 
roads and thus disconnects 
the residents from 
accessing surrounding 
areas  

Residents will be 
blocked from reaching 
their employment and 
some services that are 
provided by adjacent 
urban centers (gas, 
food, etc.)  

Moderate Moderate Develop climate change contingency and 
preparedness plans at central and municipal 
level 
Decentralization of services to reduce 
dependence on adjacent areas that might be 
severely affected  

Snow storms        

*RCP: Representative Concentration Pathways 
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2.4.9.6 GAM’s responses to climate change 

In coping with climate change and energy challenges, cities have a central role to 

play (Hoornweg et al., 2011; Jollands, 2008; OECD, 2013). In Amman, the major GHG 

contributor is the electricity sector, and the greatest climate vulnerability is the water 

supply (MoEnv, 2014; Sugar, 2010). Water supply intensifies the electricity consumption 

(e.g., for water pumping), and this demand will increase with climate change. Nationally, 

Jordan’s Ministry of Water and Irrigation (MWI) is responsible for water supply. 

Enhancing energy efficiency in the water sector is considered a major issue, since water 

delivery consumes 14% of Jordan’s energy resources. Therefore, in late 2015, MWI took 

a step ahead in launching the Energy Efficiency and Renewable Energy Policy for the 

Jordanian Water Sector (MWI, 2015b). It aims to enhance the performance of the water 

sector through improving the energy efficiency in water facilities by decreasing the 

power consumption for water supply and introducing renewable energy and clean power 

generations systems to reduce CO2 emissions, protect the environment, and reduce price 

volatilities in the water sector. This policy has two targets to achieve by 2025: (1) a 15% 

reduction in the overall energy consumption of billed water, corresponding to 0.46 kg 

reduction of CO2 emissions for the production per each billed cubic metre of water, and 

(2) a 10% increase of the renewable energy resources share in power generation for the 

water sector, corresponding to total savings of 0.26 kg of CO2 emissions per each billed 

cubic meter of water. In addition, the Climate Policy for a Resilient Water Sector was 

launched in 2015 by the MWI to respond to the water sector’s critical challenges and the 

need for building its resilience across three dimensions: persistence, adaptability, and 

transformability. 

At the local level, in recent years Amman invested resources to understand 

climate change and global threats from the local lens and from within the framework of 

local constraints that challenge transition to low-carbon energy. To respond to electricity 

supply threats, in 2010 GAM launched a new program called the Amman Green Growth 

Program (AGGP), entailing several energy projects. The program encompasses some 

ongoing projects (compact growth, public transportation) and new components related to 

sustainable development (solid waste management, energy savings and lighting program, 
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recycling of used water), as illustrated in Figure 2.24. The AGGP was also partly inspired 

by the World Bank as part of a global strategy called the City Wide Strategy (Verdeil, 

2014). 

 

Figure 2.24 Amman Green Growth Program (Spors and Ranade, 2011) 

Amman’s local energy policies are illustrated in two components of projects. 

First, the project to replace existing incandescent lamps by low-consumption bulbs had as 

a target to replace 50% of street light bulbs and to replace them in homes (approximately 

200,000 households). This project accompanies another energy-saving project whose aim 

is to equip 40% of households with solar water heaters (SWHs).  

The second component is the building and management of a solid waste landfill 

site in Al-Ghabawi, where a methanization unit is coupled to a 20 MW power station. 

The government has presented the project as part of the Clean Development Mechanism 

(CDM) (UNEP, 2011). This project is in line with a previous achievement, launched in 

1997, that entailed the building and operating of a 1 MW biogas unit in Al Ruseifah city. 

The unit was operated by Jordan Biogas Company, a subsidiary of GAM and of Central 

Electricity Generation Company, the public power generating company (Verdeil, 2014). 

In addition, Amman receives a high amount of solar radiation each year (20.4 MJ m–2), 

making photovoltaic electricity a viable renewable energy option (Sugar, 2010). Despite 

these efforts the AGGP faces many challenges (administrative, technical capacities, 
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financial, etc.) resulting in delay of implementation. Further, GAM does not have a clear 

climate change policy, GHG inventory, and GHG emission reduction targets.  

As demonstrated in previous sections, the level of service access, climate change 

vulnerabilities, and greenhouse gas emissions in Amman demand unique and innovative 

solutions. The most efficient use of development resources will address all three issues 

simultaneously. Some examples are decentralized renewable energy addresses energy 

poverty, reduces greenhouse gas emissions, and enhances resilience of poor communities; 

improved water and waste management services improve resilience while avoiding 

emissions from untreated decomposition; and slum upgrading from dangerous areas to 

safe, energy efficient homes reduces emissions and vulnerabilities to extreme events. 

Current development plans in Amman city begin to address these issues. 

2.4.9.7 Governing WEF at municipal level 

Though the global discourse on the WEF nexus approach does not explicitly 

identify a role for cities and local governments in managing natural resources and in 

responding to climate change (UN-Habitat, 2011; WB, 2010a), national governments will 

not be able to meet their international commitments for addressing mitigation and 

adaptation without localized action (UN-Habitat, 2011).  

In Jordan, according to the Law of Municipalities, where there is no hierarchal 

relationship between municipalities and other government’s agencies, planning is done 

mostly through vertical lines with top-down control and centralized budgets (Siddiqi et 

al., 2013). For instance, managing natural resources are functions of central Jordan’s 

central government (e.g., water and energy supply are not municipal functions). Water 

resources are managed by the Ministry of Water and Irrigation, food (agriculture) 

resources are managed by the Ministry of Agriculture, energy resources are managed by 

the Ministry Energy and Mineral Resources (MOPIC and UN, 2013), and the climate 

change portfolio is managed by the Ministry of Environment. 

GAM has limited power over the supply-side or managing WEF; however, GAM 

has a significant potential role in the demand side. Within GAM boundaries, managing 

WEF is carried out by various public and private stakeholders at two different 

governance levels, as follows: 
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• Activities implemented by GAM include storm water collection and management, 

street lighting, urban forestry, food safety, and transportation. 

• Activities implemented by other public or private sector agencies include the Jordan 

Water Company, Miyahuna, a limited liability national company, operating under a 

mandate agreement with Water Authority of Jordan. It is responsible for the 

management of water and sewage services within the GAM boundary (Miyahuna, 

2012). Likewise, urban agriculture activities within GAM are administered by the 

Ministry of Agriculture. Also, the electrical energy planning, forecasting, and 

distribution is the responsibility of the Ministry of Energy and Mineral Resources 

and the publicly owned Jordan Electric Power Company (JEPCO) (ECS, 2010; 

MEMR, 2007). 

The WEF nexus approach is the subject of increasing attention in global and 

national research and practice, with limited focus on the urban level. Cities such as 

Amman can also provide solutions for reducing consumption and emissions because of 

their population density, potential efficiency, and ability to adopt innovations and new 

technologies (Hoornweg et al., 2011). Governance at the city-scale matters, as do the 

links and relationships with institutional and governance arrangements at other spatial 

scales. Given that cities are concentrated centers of population and economic activities, 

any impact or disruption, whether natural or human induced, has the potential to affect 

vast numbers of people (Chua, 2014; Walker et al., 2014). Cities require balanced 

assessments of the WEF nexus approach over the many flows of pre-consumption 

resources into the city and of post-consumption resources out of the city to achieve 

security (Beck and Walker, 2013).  

Therefore, understanding the synergies among many elements of the urban system 

increases the scope for maximizing the benefits of innovation, technology, and policy 

implementation. On the other hand, ignoring these interactions can reduce the positive 

impact of initiatives that are implemented in an uncoordinated, isolated fashion and 

focused on a single technology or innovation. 
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Chapter Three  Research Methodology  

3.1 Introduction 

A research methodology can be described as a way to systematically solve a 

research problem (Kothari, 2004). Simply, it is a master plan that indicates the methods, 

techniques, and strategies for conducting the research study. In addition, the research 

methodology explains why the researcher is using a particular method or technique in the 

context of the research study. Moreover, it describes the procedures that should be used 

to recruit informants and collect and analyze the data needed by the researcher. This 

chapter discusses the methodology that was used in this research study, including the 

adapted research strategy, methods, data collection analysis processes, and qualitative 

research reliability and validity. 

3.2 Research Process 

This section presents a brief overview of the overall research process. This 

research study process consists of a number of closely related activities or series of 

actions or steps necessary to effectively carry out the research and the desired sequencing 

of these steps. However, some activities overlap continuously rather than follow a strictly 

prescribed sequence (Kothari, 2004). For this specific research study process, nine steps 

were implemented during the period April 2013 – January 2016. The first steps were 

definition of the research problem, literature review, formulation of research questions, 

and testing of research questions, and all pre-investigation field work in Jordan during 

April and May 2013. These were followed by research design, data collection (field work 

in Jordan during January to June 2015), data analysis, data interpretation, and writing of 

the research thesis. Figure 3.1 illustrates the process followed in this research study. 
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Figure 3.1 Research process 

3.3 Research Design  

A research design is the conceptual structure within which the research study is 

conducted; it constitutes the blueprint for the collection and analysis of data (Kothari, 

2004). There are three broad types of research design: qualitative methods research, 

quantitative methods research, and mixed methods research (Creswell, 2013). The 

qualitative and quantitative approaches vary in focus, group studied, purpose, language of 

research, data analysis, data collection instruments, form of data collected, etc. However, 

the mixed methods research incorporates elements of both qualitative and quantitative 

approaches in tandem so that the overall strength of the study is greater than with either 

qualitative or quantitative research (Creswell and Clark, 2010).Yet, qualitative and 

quantitative research can be strong independently; this depends on what the research 
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question is. Furthermore, each of the various characteristics of qualitative and 

quantitative research may be viewed as strength or as weakness, depending on the core 

purpose of the research study (Creswell, 2013).  

3.3.1 Qualitative research  

Creswell (2013, p. 4) defined qualitative research as “a means of exploring and 

understanding the meaning individuals or groups ascribe to a social or human problem. 

The process of research involves emerging questions and procedures, data typically 

collected in the participant’s settings” (Creswell, 2013). It is a field of inquiry that cuts 

across different disciplines, traditionally in the social sciences, but also in many other 

branches of learning. The qualitative research approach is concerned with subjective 

assessment of attitudes, opinions, and behavior. Research in such situations is a function 

of researchers’ insights and impressions. Such a research approach generates results in 

non-quantitative form (Johnson and Christensen, 2004 ).  

In this approach the researchers aim to gather an in-depth understanding of human 

behaviors and the reasons behind various aspects of these behaviors (Denzin and Lincoln, 

2005). It investigates the why and how of decision-making, not just what, where, and 

when, and has a strong basis in the field of sociology to understand governments and 

social programs. (Marshall and Rossman, 2010). Qualitative research typically relies on 

four methods that are participatory in the gathering of information: focus group 

discussion, direct observation, in-depth interviews, and review and analysis — content 

analysis can be both qualitative (latent) and quantitative (manifest) — of documents and 

materials. There are different types of qualitative strategies for inquiry: phenomenology, 

ethnography, grounded theory, and case study. 

3.3.2 Quantitative research  

Creswell (2013, p. 4) defined quantitative research as “a means of testing 

objective theories by examining the relationship among variables. These variables, in 

turn, can be measured, typically on instruments, so that numbered data can be analyzed 

using statistical procedures” (Creswell, 2013). Quantitative research is widely used in 

social sciences, e.g., demography, political science, and health and human development, 

and less frequently in anthropology and history. The most popular strategies of inquiry 
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associated with quantitative research are survey research and experimental research 

(Creswell and Clark, 2010). 

3.3.3 Mixed methods research  

Creswell (2013, p. 4) defined mixed methods research as “an approach to inquiry 

that combines or associates both quantitative and qualitative forms. It involves 

philosophical assumptions, the use of qualitative and quantitative approaches, and mixing 

of both approaches in a study” (Creswell, 2013). In this approach, the qualitative and 

quantitative data can be merged into one large database or the results used side by side to 

reinforce each other, e.g., qualitative quotes support statistical results (Creswell and 

Clark, 2010).  

3.4 Adopted Research Strategy: Amman Case Study 

In this research study I adopted an exploratory, explanatory, and descriptive case 

study approach because of the limited existing literature about the topic under 

investigation, particularly literature related to the study area. As there are many 

contextual factors and pressures shaping the urban water–energy–food–climate change 

(WEFCC) nexus such as social, economic, political, and ecological issues, governance, 

and community participation and engagement, this research study investigates the 

research questions from various perspectives and in the context of the Arab region, 

Jordan, Amman city, and the Jabal Al Natheef community (household level). It employs 

mixed methods research using a case study foundation that utilizes qualitative and 

quantitative strategies to answer the research questions. Figure 3.2 shows the research 

strategy adopted.  
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Figure 3.2 Research strategy adopted 

The case study approach involves the exploration of a single entity or 

phenomenon bounded by an event and process (Yin, 2003b). Case study research is 

generally the preferred strategy when the investigator has little control over events, 

variables, or the system of interest. In addition, Yin outlines that the case study is used in 

many situations, including policy and political science research, community psychology 

and sociology, organizational and management studies, city and regional planning 

research, and the conduct of dissertations and theses in the social sciences (Yin, 2003b). 

However, Yin (2003a, p. 1) explains that “using case studies for research purpose[s] 

remains one of the most challenging of all social sciences endeavours” (Yin, 2003a). In 

this research study, choosing the case study approach was relevant to the research 

questions and fit with the geographical area under investigation, as the researcher has no 

control over Amman’s evolving socio-economic context, human and natural system 

interactions, associated climate change impacts, and the reaction and interventions of 

governance agents on the ground. In this research study, a case study was conducted in 

Amman city to explore the urban WEFCC nexus and its relation to various perspectives; 

spatial scales; the vertical relations between the three governance levels (Arab region 
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context, national Jordan context, and householder’s context); and the horizontal relations 

within each level. This case study was supported by qualitative and quantitative methods. 

The following section describes Amman case study data collection methods. 

3.5 Data Collection Strategies  

In this case study, there are many contextual factors and pressures shaping urban 

WEFCC governance, including the participating agents, institutional forms and functions, 

public participation, and planning and decision-making processes, etc. All are highly 

pertinent to identifying and explaining the challenges and opportunities facing local 

governance agents in advancing the WEFCC nexus approach. These many interacting 

variables deserve careful examination and analysis. A case study approach will extend 

my understanding of the complex systems of interacting social, economic, political, and 

natural resources governance that collectively shape the well-being context of Amman 

city. 

Selecting Amman city as the boundary for the case study site was a difficult 

challenge in light of the current natural resources governance and practices. 

Understanding the WEFCC nexus at the urban scale is crucial to the transition from a silo 

approach to a nexus approach. Amman is nestled within a larger spatial, socio-economic 

context and broader political framework at a national scale. Nonetheless, for the purpose 

of feasibility, a study boundary had to be arbitrarily defined. Amman proved to be a 

rational choice to investigate the research questions primarily focusing on adopting an 

urban WEFCC nexus. Also, Amman was selected because of a range of other 

characteristics and criteria that include the following: 

• It has seen growth that has been phenomenal in terms of population, physical extent, 

and regional geopolitical importance during the last 70 years (hosting refugees). 

Currently it is home for 4 million people (50% of total Jordan’s population) and is 

expected to grow to 6.5 million by 2025; 

• It has a limited degree of engagement in national policy dialogue and natural 

resources planning and management; nevertheless, it includes a strong presence of 

civil society and non-governmental organizations (NGOs);  
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• It has various implementing institutions and service providers and utilities (e.g., 

water, electricity) and vertical and horizontal coordination and communication 

channels between stakeholders are mostly case by case, Amman has no control over 

the WEF resources supply, whereas it has a significant potential on the demand side. 

At present it has limited investments to reduce demand and to enhance WEF 

resources utilization and efficiency; 

• It has no urban adaptation or mitigation plans to cope with climate change, though it 

is vulnerable. However, some scattered initiatives are underway, mainly driven by 

the international donor community; 

• It has clear social disparities within the city that continue to grow stronger between 

West Amman and East Amman, with the urban poverty rate reached 8.5% in 2008. 

Scholars argued that the urban poor are the group most vulnerable to the impact of 

climate change (WB, 2011b; Bartlett et al., 2009); 

• It is within close proximity to the researcher’s work base at the Ministry of Planning 

and International Cooperation. In addition, there are many opportunities for 

participant observation through attending, participating in, and documenting local 

workshops, conferences, open forums, and town hall meetings; and  

• As the capital of Jordan, it has been the focus for most national initiatives related to 

the environment and has been investigated by several researchers. Therefore, it 

offers the data availability and accessibility in comparison with other Jordanian 

cities. 

The above characteristics provide a rich and feasible context in which to examine 

the challenges and opportunities facing local governance in transition from silo to nexus 

approach to cope with climate change impact. 

The case study involved five methods of data collection in order to allow 

triangulation and for the researcher to examine issues and context from a variety of 

different perspectives for analysis. This involved policy document review, field 

observation, semi-structured interviews, ethnography, and survey. 
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3.5.1 Policy document review 

Document content review is a research technique to make valid and replicable 

inferences about data in its context to match the research purposes and the state of 

science in the area of interest with the appropriate analysis techniques (Lasswell, 1938; 

Berelson, 1952; Holsti, 1969). In this research a qualitative analysis of content was 

applied. This is a method of inquiry for the subjective interpretation of the content of the 

data of a text by the systematic process of codification and identification of subjects or 

standards (Hsieh and Shannon, 2005). It includes three approaches: the conventional 

method, the straight method, and the accumulative method. They all are used to interpret 

the data of a text for the naturalist paradigm. In this research the conventional method 

was used, since the objective of the study is the description of the phenomenon. In this 

method the researchers avoid the use of preconceived categories (Kondracki and 

Wellman, 2002), instead of that, the categories and names of the categories flow from the 

data through the immersion of the researcher in the data collected (Tesch, 1990). 

Depending on the purpose of the investigation, researchers can decide on the 

identification of the relations between categories and subcategories based on the joint 

incidence of the categories, records, or consequences (Morse and Field, 1995). 

The policy document review involved examining relevant government and non-

government agencies’ documents, policies, strategic plans, and websites that were chosen 

based on their ability to provide information on the underlying WEFCC nexus, 

governance, planning, and policy development context at three governance levels: Arab 

region, Jordan, and Amman. The documents provided information on various socio-

economic, environmental, and governance issues; water, energy, and food resources 

(availability, priority, challenges, supply and demand, and management practices); 

climate change policies and responses; and policy and planning processes within the three 

governance levels. Some international policies on water, energy, food, and climate 

change were also consulted and incorporated into analysis if they were deemed relevant 

to the context of the research area.  

The policy document analysis helped the researcher gain a better understanding of 

the governance, inter-linkages, dynamics, and trade-offs among water, energy, food, and 
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climate change at different policy levels, urbanization and climate change relations, 

socio-economic drivers, and environmental challenges, while identifying some of the 

major governance players, organizations, and agencies involved in addressing these 

concerns. The document review also helped the researcher in designing the community 

survey. Finally, policy documents were also used to verify and elaborate upon 

information derived from key informants’ interviews and helped in adapting, tailoring, 

and formulating some policy interventions and recommendations based on international 

best practices and success stories. 

3.5.2 Personal observations  

Through personal observations the researcher was able to complement the data 

derived from the policy document review and the key informants, as well as gain greater 

insight into the WEFCC and governance contexts, including organizations’ interactions 

and communications. Over nine months (April–June 2013 and January–June 2015), the 

researcher was able to attend four conferences, participate in and present initial research 

findings at two conferences, and document a variety of international, national, and local 

conferences, workshops, open forums, and meetings in the Arab region and Jordan. This 

included documenting the small groups and open space sessions that arose out of the four 

conferences and events listed in Table 3.1. In addition, the researcher attended two town 

hall meetings organized by Greater Amman Municipality in March and May 2015. 

Moreover, Jordan’s Ministry of Planning and International Cooperation hosted (work 

station) the researcher during the research fieldwork, thereby bringing the researcher up 

to date on the government’s national and strategic plans and priorities, and permitted 

casual conversation with government employees. The researcher was able to take notes 

during these events and engaged in casual conversation with participants, which later 

helped to verify and elaborate on information derived from the case study, ethnography, 

and survey data sources. 

3.5.3 Semi-structured interviews 

A semi-structured interview technique was selected to contextualize (identify the 

form and nature of what exists); diagnose (the reasons for or cause of what exists), and 

strategize (identify new theories, policies, plans, or actions). In addition, it allowed 
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exploration of the challenges and opportunities that face the regional, national, and local 

governments in conceptualizing and employing the WEFCC nexus in the Arab region, 

Jordan, and Greater Amman Municipality. 

The semi-structured interviews provided the richest and most detailed information 

on the case study and allowed the researcher to obtain in-depth, detailed accounts of 

WEFCC inter-linkages, policy context, governance, and management, in addition to 

challenges inhibiting or opportunities advancing a collaborative, integrative, and 

participatory approach to conceptualize the WEFCC nexus in the research area. Chapter 4 

presents the findings from the interviews with key informants and compares them with 

those that were derived from the literature review in Chapter 2 in order to further 

establish the theory and ensure that it is contextually relevant.  

The sections below describe in detail the data collection, participants’ recruitment, 

and data coding under each research question (RQ). In this research study, all questions 

were translated from English to Arabic (the participants’ language) to make the interview 

easier and convenient for the participant. A set of standardized open-ended questions was 

developed so that the respondents were able to present views on a matter as well as their 

opinions on a variety of issues and concerns. The respondents did sometimes deviate 

from the standardized questions. As a result, the findings incorporate unanticipated 

information of relevance. The questionnaires (Appendices 1, 2, and 3) included a series 

of open-ended questions that cover all challenges and opportunities and contexts that can 

contribute to the limited adoption of the WEFCC nexus approach in Arab cities in 

general, and Jordan and Greater Amman Municipality in particular. The open-ended 

questions define the topic under investigation but provide opportunities for both the 

researcher and the participants to discuss some topics in more detail. All interviews were 

conducted one-on-one and face-to-face. When the participants had difficulty answering a 

question, providing only a brief response, the researcher tried to use cues or prompts to 

encourage the participants to consider the question further. This approach guaranteed the 

participants’ understanding of the questions and encouraged them to provide all requested 

information. Most interviews were recorded using audio recording, except for five 

participants’ interviews. Recording the interviews allowed the researcher to participate 
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fully without having to interrupt the flow of the interview by taking notes. The audio 

recording facilitated the collection of information and allowed for later transcription and 

analysis. After all the interviews were recorded they were transcribed into text before 

analysis. Accordingly, the transcripts were first written in Arabic, the language of the 

participants, and then were translated into English by the researcher. On average each 

interview took about five hours to be transcribed. The transcripts were analyzed and 

coded for emergent themes and issues of relevance to the outlined research questions. 

Under the Amman case study, the following contexts were investigated to answer 

a specific research question through exploring the vertical and horizontal relationships 

and factors that might hinder or support the adoption of an urban WEFCC nexus in 

Amman city. Figure 3.3 shows a flowchart for the adapted strategies for each research 

question and their inter-linkages. 
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Figure 3.3 A flowchart representing the implemented research strategy 
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3.5.3.1 Arab region WEFCC nexus context 

RQ1: What are the challenges and opportunities that face the local government in 

conceptualizing and employing the water–energy–food urban nexus in the Arab 

cities?  

Based on purposive sampling methods, interview informants were selected from 

individuals who participated in and attended the regional conferences and events, as 

illustrated in Table 3.1. Interviewees were recruited according to their relevance, detailed 

knowledge, direct experience, and involvement in water, energy, and food resources 

management, climate change framework, and policy dialogue. In addition, they were 

chosen if their selection would usefully inform a qualitative analysis of WEFCC nexus 

approach in the Arab region, particularly at city level.  

Table 3.1 List of the interviewees for the Arab region context 

Conferences and Events  Place and Date Number of 
Interviewees 

3rd Arab Water Week: Innovations and 
Sustainable Solutions for the Water Sector in the 
Arab region 

Dead Sea, Jordan 
(January 11–15, 2015) 

  5 

Exploring the Water–Peace Nexus in West Asia Amman, Jordan 
(March 18–19, 2015) 

  4 

Expert Group Meeting on the Water–Energy–
Food Security Nexus in the Arab Region 

Amman, Jordan 
March 24–25, 2015 

15 

IUCN-ROWA Regional Conference on Water 
and Nature Knowledge Sharing Forum 

Sharm El-Sheik, Egypt 
(May 11–14, 2015) 

  7 

 

The interviewees were selected based on who lives and works within the Arab 

region, has regional experience, and/or is currently holding a position dealing with 

national or regional policies, projects, and initiatives related to the topic under 

investigation. Moreover, those selected were involved with local government institutions; 

regional development agencies; national government institutions concerned with water, 

energy, food, and climate change; academic research; and non-governmental 

organizations (NGOs) concerned with the research topic. The majority of the 
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interviewees were identified through the lists of key speakers and presenters at the 

conferences and events. Overall, 31 interviews were conducted. Interviewees included 

the following: 

• four employees from the League of Arab States (LAS), who were involved in water, 

energy, food, and climate change and environment portfolios; 

• eight local government employees who were involved in urban planning and local 

policy formulation representing the following cities: Tunisia, Dubai, Beirut, Rabat, 

Cairo, Sana’a, Manamah, and Riyadh; 

• six government employees who were involved in national planning and policy 

formulation concerning water, energy, food, climate change, and environment 

sectors, representing the following Arab countries: Egypt, Lebanon, Qatar, Iraq, 

Morocco, and Oman; 

• five employees representing international development agencies, who were involved 

in managing water, food, environment, and climate change portfolios and related 

regional initiatives and programs; 

• three regional experts who were involved in formulating the Arab Water Security 

Strategy, and Arab Agriculture Strategy; 

• one regional expert representing a regional NGO who was involved in the 

development of Regional Energy Efficiency Policy and the Pan-Arab Renewable 

Energy Strategy 2030; 

• one regional expert representing a regional NGO who was involved in the 

development of the Arab Framework Action on Climate Change and the Arab 

Ministerial Declaration on Climate Change; 

• one expert representing a regional NGO who was involved in developing the Arab 

Strategy for Disaster Risk Reduction 2020; and 

• two academic researchers representing two Arab universities who were involved in 

developing the Arab Water Governance Report. 

In most cases participants were initially contacted during the conferences and 

events (a few were contacted by email prior to the conferences) by the researcher to 

determine whether they were indeed appropriate for the research and if they were 
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interested in participating. Once the interviewees were identified, an introductory letter 

was provided that outlined the name, affiliation, and contact address of the researcher and 

supervisor, the purpose of the research, and a description of what was expected from the 

participants if they chose to take part in the study, along with other details. This initial 

contact was also used to set up an appropriate time and location for the interview to take 

place. However, many interviews were conducted directly after providing the 

introductory letter. 

On average the interviews were approximately 60 minutes in duration and took 

place where the conferences and events were held. Interviews were recorded by audio 

recording. The semi-structured interviews were guided by questionnaires developed and 

informed by the literature review. The findings and analysis are outlined in Chapter 4. In 

order to protect the anonymity of the participants, a coded identification system was 

devised as a means of referencing the interview data that is presented in both quotation 

and paraphrase form throughout this chapter. The information is also referenced in this 

way so that the reader is able to determine the general perspective and organizational 

affiliation of the individual from which the information comes. Individuals are identified 

in the following chapters according to the system described below. 

The first part of the code delineates the individual’s organizational affiliation. 

Examples include 

• Government staff (Gov) 

• Local government (LGov) 

• Non-governmental organization (NGO) 

• International development agencies (IDA) 

• Regional agencies (RA) 

• Regional expert (RE) 

• Academic researcher (AR) 

The first code then was followed by a column, which was subsequently followed 

by another letter that represented the area of focus or interest for the organization. 

Examples include 

• Food (F) 
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• Agriculture (A) 

• Water (W) 

• Energy (E) 

• Climate change (CC) 

• Environment (Env) 

• Urban planning and policy (UPP) 

• National planning and policy (NPP) 

• Regional development (RD) 

If a participant made reference to more than one area of interest or expertise, then 

both were listed and separated by a “&” sign. Appendix 6 provides a full list of the 

interviewees, organizational affiliations, areas of expertise, and their associated 

referencing code.  

3.5.3.2 Jordan WEFCC nexus context 

RQ1.1: How have the existing governance structures for water–energy–food–

climate change been incorporated in national and local policy-making in Jordan? 

Semi-structured interview participants were selected from Jordan. Their selection 

was determined on the basis of whether their perspectives would usefully inform a 

qualitative analysis of the water–energy–food–climate change context in Jordan. The 

selection criteria included involvement with government ministries (decision-makers, 

planners, managers), local governments (decision-makers, urban planners), non-

governmental organization (NGOs), and research and academic institutions. The 

researcher, through the process of policy document review and through participant 

observation during a set of local workshops, identified the majority of the participants. A 

few additional participants were recruited based on recommendations made by other key 

informants interviewees, i.e., a ‘snowball’ technique was used. Most participants were 

exceptionally well-informed and highly knowledgeable and viewed the topic under 

investigation from diverse perspectives because of their extensive public sector 

involvement and experience; knowledge of public issues and concerns; and familiarity 

with national planning and policy development, local governance, and organizational 

decision-making processes.  
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In total, 39 interviews were conducted. All interviews were conducted one-on-one 

and face-to-face. Interviewees included: 

• five government employees from the Ministry of Planning and International 

Cooperation who were involved in planning and policy development processes, 

macro-managing projects and initiatives related to water, energy, agriculture, 

climate change, sustainable and socio-economic development, program monitoring 

and evaluation, and in regional and international cooperation; 

• three government employees from the Ministry of Energy and Mineral Resources 

were involved in planning and policy development, energy efficiency and renewable 

energy programs, and the Renewable Energy and Energy Efficiency Fund; 

• four government employees from the Ministry of Water and Irrigation who were 

involved in planning and policy development, supply and demand management, and 

climate change programs; 

• five government employees from the Ministry of Environment who were involved 

in planning and policy development, environment and climate change portfolio, 

green economy program, water quality program, and sustainable development; 

• two government employees from the Ministry of Municipal Affairs who were 

involved on planning and policy development, urbanization and municipalities’ 

affairs, and local development programs; 

• one government employee from the Ministry of Interior Affairs who was involved 

in the local development program and refugees’ affairs; 

• three academic researchers from Jordanian Universities who were involved in 

managing water, agriculture, and climate change national programs; 

• five employees from NGOs who were involved in environment and climate change 

awareness, advocating public participation, gender issues, socio-economic 

development, and local sustainability projects and initiatives; 

• four local government employees representing Greater Amman Municipality; 

• three national experts (decision-makers level) who were involved in national 

planning and policy-making; and 
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• four employees representing international development agencies, who were 

involved in managing water, food, environment, and climate change portfolios and 

related national initiatives and programs. 

Most participants were initially contacted via email by the researcher to determine 

whether they were indeed appropriate for the research and interested in participating. An 

introductory information letter was provided in this email that outlined the name, 

affiliation, and contact address of the researcher and supervisor, the purpose of the 

research, a description of what was expected from the participants if they chose to take 

part in the study, along with other details. This initial contact was also followed by phone 

calls to set up an appropriate time and location for the interview to take place.  

On average the interviews were approximately 90 minutes in duration and took 

place at a location that was most convenient for the interviewee (which was their place of 

employment). Most interviews were recorded by audio recording, except for five 

participants’ interviews. The semi-structured interviews were guided by questionnaire 

developed and informed by the literature review. The findings and analysis are outlined 

in Chapter 4. In order to protect the anonymity of the participants, a coded identification 

system was devised as a means of referencing the interview data that are presented in 

both quotation and paraphrase form throughout this chapter. The information is also 

referenced in this way so that the reader is able to determine the general perspective and 

organizational affiliation of the individual from which the information comes. Individuals 

are identified in the following chapters according to the system described below: 

• Government staff (Gov) 

• Local government (LGov) 

• Non-governmental organization (NGO) 

• International development agencies (IDA) 

• Academic researcher (AR) 

• National expert (NR) 

The first code then was followed by a column, which was subsequently followed 

by another letter that represented the area of focus or interest for the organization. 

Examples include 
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• Food (F) 

• Agriculture (A) 

• Water (W) 

• Energy (E) 

• Climate change (CC) 

• Environment (Env) 

• Urban planning and policy (UPP) 

• National planning and policy (NPP) 

• Local development (LD) 

• Sustainable development (SD) 

If a participant made reference to more than one area of interest or expertise, then 

both were listed and separated by an “&” sign. Appendix 7 provides a full list of the 

interviewees, organizational affiliations, areas of expertise, and their associated 

referencing code.  

3.5.3.3 Amman WEFCC nexus context 

RQ1.2: What are the tensions between national planning related to water, energy, 

food and climate change security and local priorities and how can they be overcome 

in the Greater Amman Municipality? 

Semi-structured interview participants were selected from the Greater Amman 

Municipality and national ministries. Their selection was determined on the basis of 

whether their perspectives would usefully inform a qualitative analysis of the urban 

planning, water–energy–food–climate change context in Amman city. The selection 

criteria included their involvement with Greater Amman Municipality (decision-makers, 

planners, managers), utilities (water, wastewater, energy, electricity, food), non-

governmental organization (NGOs), and research and academic institutions. The 

researcher, through the process of policy document review, identified the majority of the 

participants. A few additional participants were recruited based on recommendations 

made by other key informants interviewees, i.e., the “snowball” technique was used. 

Most have extensive local government involvement and experience, knowledge of urban 



 

133 
 

public concerns, and familiarity with urban planning and policy development, local 

governance, and organizational decision-making processes.  

In total, 43 interviews were conducted. All interviews were conducted one-on-one 

and face-to-face. Interviewees included: 

• twelve local government employees from the Greater Amman Municipality, 

representing different departments and units, such as Planning and Development, 

Environments, Parks, Studies, Strategic Projects, Social Development, Planning and 

Economic Development, and Urban Agriculture (Participants were involved in 

urban planning and policy development processes, macro- and micro-managing 

projects and initiatives related to water and wastewater management, energy 

efficiency, building codes, urban agriculture, climate change, urban sustainability 

and socio-economic development, environment awareness, and were involved in 

regional and international cooperation); 

• twenty government employees representing national ministries (water, energy, 

agriculture, planning, social development, environment) 

• two academic researchers from Jordanian universities who were involved in urban 

planning activities with peer-reviewed publications about urban sustainable 

development in Amman; 

• five employees representing NGOs who were involved in environment awareness, 

climate change activities, advocating democracy and public participation, gender 

issues, socio-economic development, and local sustainability projects and 

initiatives; and  

• four employees from different utilities (water, energy, electricity). 

Most participants were initially contacted via email by the researcher to determine 

whether they were indeed appropriate for the research and interested in participating. An 

introductory information letter was provided in this email that outlined the name, 

affiliation, and contact address of the researcher and supervisor, the purpose of the 

research, a description of what was expected from the participants if they chose to take 

part in the study, along with other details. This initial contact was also followed by phone 

calls to set up an appropriate time and location for the interview to take place.  
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On average the interviews were approximately 90 minutes in duration and took 

place at a location that was most convenient for the interviewee (which was their place of 

employment). Interviews were one-on-one, face-to-face, and most interviews were 

recorded by audio recording, except for three participants’ interviews. The semi-

structured interviews were guided by a questionnaire developed and informed by the 

literature review. The findings and analysis are outlined in Chapter 4. In order to protect 

the anonymity of the participants, a coded identification system was devised as a means 

of referencing the interview data that is presented in both quotation and paraphrase form 

throughout this chapter. The information is also referenced in this way so that the reader 

is able to determine the general perspective and organizational affiliation of the 

individual from which the information comes. Individuals are identified in the following 

chapters according to the system described below. 

• Government staff (Gov) 

• Local government (LGov) 

• Non-governmental organization (NGO) 

• Academic researcher (AR) 

• Utilities (U) 

The first code then was followed by a colon, which was subsequently followed by 

another letter that represented the area of focus or interest for the organization. Examples 

include 

• Food (F) 

• Agriculture (A) 

• Water (W) 

• Energy (E) 

• Climate change (CC) 

• Environment (Env) 

• Urban development (UD) 

• National planning and policy (NPP) 

• Urban planning and policy (UPP) 

• Sustainable development (SD) 
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If a participant made reference to more than one area of interest or expertise, then 

both were listed and separated by a “&” sign. Appendix 8 provides a full list of the 

interviewees, organizational affiliations, areas of expertise, and their associated 

referencing code.  

3.5.4 Ethnography  

Ethnography is a strategy of inquiry in which the researcher studies an intact 

cultural group in natural settings over a prolonged period of time (Creswell, 2013). It 

allows researchers to collect data in a realistic setting in which people act naturally, 

focusing on both verbal and nonverbal behaviors (Angrosino, 2007; Fetterman, 1998; 

Hammersley and Atkinson, 2007; Hansen, 1979). According to Angrosino (2007), 

ethnographers search for predictable patterns in human experiences by carefully 

observing and participating in the lives of those under study. Ethnography may also 

involve a full involvement of the researcher in the day-to-day lives or culture of those 

under study. Ethnography as a method has certain distinctive characteristics (Angrosino, 

2007). First, it is conducted on-site or in a naturalistic setting in which real people live. 

Second, it is personalized, since the researcher is both observer and participant in the 

lives of those people. Third, it also collects data in multiple ways for triangulation over 

an extended period of time. The process is inductive, holistic, and requires a long-term 

commitment from the researcher. Finally, ethnography is dialogic since conclusions and 

interpretations formed through it can be given comments or feedback from those who are 

under study (Sangasubana, 2009).  

This kind of research allows the study of marginalized groups of people closed to 

other forms of research, provides deep insightful data and insiders’ views of reality, and 

provides a detailed and rich database for further investigation and research. Ethnography 

as a qualitative research method offers a way forward to help overcome the limitations of 

relying solely on interview data, through the collection of observations (actions, behavior, 

interactions, and beliefs), interviews, and documentary data, which are triangulated 

(Reeves et al., 2013). In this research study, the ethnographic method is used to explore 

Jabal Al Natheef people’s behaviors and daily practices in using and managing natural 

resources, particularly water, energy, and food, and reasons behind various aspects of 
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these behaviors. Moreover, the water, energy, and food interconnectedness at the 

household level is explored. Then I examine how to reflect these results in local climate 

change policy dialogue.  

In this research study, ethnographic methodology was used to answer the 

following research question:  

RQ1.3: How can household WEFCC inter-linkages and practices in Jabal Al 

Natheef community be best captured and incorporated into urban planning and 

policy-making processes in Amman city?  

This research investigates and observes the people of Jabal Al Natheef 

community, a marginalized community located in eastern part of Amman city, in their 

daily lives; practices and management of water, energy, and food were explored. Further, 

the interconnectedness among the three resources and climate change at the household 

level was investigated, aiming to reflect the investigation results and findings on local 

policy dialogue. In this research study the following steps adapted from (Sangasubana, 

2009) were applied in designing the ethnographic study: 

• Defining the main focus: Explore people’s daily practices and uses of natural 

resources, particularly water, energy and food. Further, investigate the WEFCC 

nexus from the household level perspectives and reflect the results and findings on 

local policy dialogue. 

• Selecting research setting: Householders in Jabal Al Natheef community were 

selected to investigate the research question.  

• Gaining access: Gaining access to the community was not as challenging as was 

expected. The access was facilitated by Ruwwad, an NGO working in the Jabal Al 

Natheef community since 2005, with offices located within the community. First, 

the researcher contacted the NGO by email and explained the research objectives. 

The NGO was positive and welcomed the research idea. Then the researcher 

volunteered with the NGO by giving awareness lectures about climate change and 

how the users’ daily practices can help in reducing its impact. More than 40 people 

attended, and the researcher was introduced to the community for the first time. 

Then the NGO provided significant support by organizing (sending of invitations, 
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follow up on invitations via phone calls) and hosting (space, food, and coffee) the 

five focus group discussion sessions. In each session a staff member from Ruwwad 

was present to introduce the researcher to the group and take photographs. This 

increased participants’ trust of the researcher and normal reactions during data 

collection.  

• Presenting oneself: As mentioned above, the researcher was presented first as a 

volunteer, making it easier to be welcomed by the study participants. Further, 

speaking the participants’ language (Arabic) and having previous knowledge about 

the culture and norms of the community and how to communicate with its people 

facilitated the introduction.  

• Gathering and recording information: eight methods of data collection were 

applied in order to allow triangulation and for the researcher to examine issues and 

context from a variety of different perspectives for analysis. In this step the 

following data collection methods were applied: 

1. Policy document review; 

2. Establish experts group; 

3. Community observations (spent five hours observing, walking throughout 

the community); 

4. Semi-structured interviews (conducted five interviews, each 60 minutes, 

with representatives from the community (two NGOs, Health Walk-in 

Clinic, GAM office, CBO)); 

5. Focus group discussion (conducted five focus groups; each session lasted 

for 90 minutes and a total of 100 informants participated); 

6. Housewives’ daily practices observations (spent 20 hours in four houses in 

the community to observe daily practices); 

7. Spent 2 hours taking photographs; and 

8. Housewives’ food shopping observations (spent five hours observing food 

shopping practices). 
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3.5.4.1 Policy document review 

The policy document review involved examining relevant government and non-

government agencies’ documents, policies, strategic plans, and websites that were chosen 

based on their ability to provide information related to the Jabal Al Natheef community 

(statistical, demographic, socio-economic, and environmental information), water, 

energy, and food demand in the community, water–energy–food nexus at the household 

level, and household governance. The low number of available documents provided 

inadequate information on various socio-economic, demographic, and environment 

conditions in the Jabal Al Natheef community. There was no preceding literature or 

studies concerning the water–energy–food nexus approach at the household level. 

However, some literature covered the role of public policy in greening household 

behavior. Further, international best practices and documents on rationing water, energy, 

and food at the household level and responding to climate change impact (adaptation and 

mitigation) were also consulted and incorporated into analysis if they were deemed 

relevant to the context of the research area. The policy document analysis helped the 

researcher gain a fair understanding of the community (socio-economic drivers and 

environmental challenges) while identifying some of the major governance players, 

organizations, and agencies involved in addressing these concerns. In addition, the 

document review helped the researcher in designing the questionnaire. Finally, some 

policy documents helped in adapting, tailoring, and formulating some policy 

interventions and recommendations based on international best practices and success 

stories.  

3.5.4.2 Establish experts group 

The overall objective of establishing the experts group is to provide a wide 

spectrum of opinions to guide the researcher through designing, piloting, and 

administering the questionnaires of the research study. The group comprises six 

independent national experts with relevant expertise (urban planning, water, energy, and 

climate change, agriculture, and socio-economic) on the topic under investigation to 

ensure informed investigation of all of the areas covered by the research. Experts were 

identified based on personal communication and the snowball method. Experts were 
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contacted ahead of time by email to introduce them to the research topic and to check if 

they fitted in and were interested in participating.  

3.5.4.3 Community observation  

This method implies the collection of information by way of the investigator’s 

own observation, without interviewing the respondents. The information obtained relates 

to behaviors and activities of individuals at the research site. It records what is currently 

happening and is not complicated by either the past behavior or future intentions or 

attitudes of respondents. This method is no doubt an expensive, time-consuming method, 

and the information provided by this method is also very limited. As such, this method is 

not suitable for inquiries where large samples are concerned (Kothari, 2004). In this 

specific research the field notes were collected first by observing as an outsider and then 

moving into the setting and observing as an insider. For example, the researcher spent 

five hours walking through the Jabal Al Natheef community to get more of a sense of the 

neighborhood (streets, transportation means, shops, schools, walk-in clinic, housing 

styles, environment conditions, air quality, etc.). Then during the focus group discussions 

the researcher was able to observe participants’ behaviors and attitudes, how they talk to 

each other, and how they respond to comments and questions.  

3.5.4.4 Semi-structured interviews 

Five semi-structured interviews were conducted with representatives from the 

community (grocery shops, taxi driver, Greater Amman Municipality staff, community 

based organization (CBO), and NGO. These interviews provided the richest and most 

detailed information on the Jabal Al Natheef neighborhood and allowed the researcher to 

obtain in-depth and detailed context.  

3.5.4.5 Focus group discussion  

A focus group can be defined as an in-depth, open-ended group discussion of one 

to two hours duration that explores a specific set of issues on a predefined and limited 

topic. Such groups consist typically of between 5 and 10 participants and are convened 

under the guidance of a facilitator. The prime objective is to obtain accurate data on a 

limited range of specific issues and within a social context where people consider their 

own views in relation to others. This method employs an interviewing technique; the 



 

140 
 

participants are typically a homogenous group of people who are asked to reflect on a 

series of questions posed by the interviewer. Participants hear other peoples’ responses 

and are allowed to make additional comments as they go along. It is not necessary for the 

group to reach any kind of consensus or to disagree (Robinson, 1999).  

The focus groups are particularly suited to the study of attitudes and experiences, 

examining how knowledge and, more importantly, ideas develop and operate within a 

given cultural context (Creswell, 2013). The environment and the venue should be 

accessible to all participants. Sessions should be relaxed, in a comfortable setting, with 

refreshments and with participants sitting in a circle in order to establish the right 

atmosphere (Robinson, 1999). 

In this research study the following steps were adopted to conduct the focus group 

discussion method as illustrated in Figure 3.4. 

• Develop a recruiting strategy: 

The targeted participants were people living in Jabal Al Natheef community and 

involved at home in the daily activities and practices related to water, energy, and 

food. Accordingly, all participants were female homemakers, who were mostly 

engaged in house activities related to the three resources (cleaning, washing, 

cooking, etc.). It was not possible to conduct mixed (men and women) focus 

group discussion because it is a conservative neighborhood, and men in this 

community are responsible for household income, though it was difficult to 

manage to have separate focus groups owing to their working hours and time 

limitations.  

• Select a time and place: 

Ruwwad offered their premises to host the focus group discussions. It was a 

convenient place for participants because it is located within the Jabal Al Natheef 

neighborhood and it was 5–10 minutes walking distance for most participants. 

The timing was selected based on Ruwwad’s advice, and meetings were held 

every Monday (March–May 2015) between 10:00 a.m. and 12:00 p.m., since most 

female homemakers are available during this time.  
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Figure 3.4 Steps involved in conducting focus groups 

• Recruit participants: 

A systematic sampling method was used to select the participants from Jabal Al 

Natheef neighborhood. The researcher used Ruwwad’s telephone directory, which 

lists more than 500 families (the first participant was selected randomly; then 

every fifth name was chosen from the telephone directory). Ruwwad staff made 

the phone calls, gave a brief description about the topic, and confirmed 

participation. Participation was subject to the female homemakers’ availability 

and readiness. 

• Write the moderator guide: 

A moderator guide or protocol was written that included information on the time 

allotted to the group, the location/setting, and the three or four predetermined 

“umbrella” questions, which functioned as a guide for group discussion. 

Language, culture, normative differences, and values of the participants were 

taken into consideration while preparing the questions. The protocol was 
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discussed first with the supervisor and the experts group for their guidance and 

comments.  

• Hold the focus group discussions: 

In each focus group discussion, a member of the staff from Ruwward introduced 

the researcher first. Each session lasted about 90 minutes. In focus group 

discussions, the researcher was accompanied by colleagues to help in taking notes 

and observations. Data were collected on flip charts, audio recorder, photographs, 

and through personal observations. Five focus group discussions were conducted 

during March–May 2015) and attended by a total of 100 participants. The 

sessions were held in a comfortable setting, the Ruwward meeting room, with 

refreshments provided by Ruwwad. People sat in a circle to establish the right 

atmosphere. 

• Moderate the focus group discussions: 

According to Robinson (1999), the moderator has two main roles. The first role is 

to guide the discussion to fulfill the research aim, by introducing research and 

giving enough information for participants to see the purpose and direction of the 

discussion and directing and encouraging the flow of discussion over important 

areas using the protocol guide. Also, the moderator explained the rules of the 

focus group discussion (e.g., confidentiality and the ability to withdraw at any 

time). The second role is to ensure that all participants can make an effective 

contribution by creating a conducive atmosphere and controlling dominant 

members of the group (Robinson, 1999).  

• Write scripts and analyze data:  

For each focus group discussion, a transcript was written, taking into account the 

data collected on flip charts, audio recordings, and personal observations. 

According to scholars, there are a number of steps in analyzing focus group 

discussion data. These were adopted in this research study. However, the analysis 

is basically the same as analyzing any other qualitative self-reported data 

(Robinson, 1999). As the first step during the fieldwork, the researcher 

familiarized herself with the data as much as possible, which involved taking part 
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in the discussion process and reading the transcripts many times. During the 

second step, discussions of similar recurrent and important themes were drawn 

together and compared and their relationships to variables within the sample 

population were examined. The repeated themes were then grounded in the data 

and not imposed onto the data by the researcher. The third step starts after 

finishing data collection: the researcher selects a method of content analysis based 

on collected data and typed transcriptions. Methods of analysis include tabulation 

of words or phrase frequencies, construction of grids summarizing the content of 

group interviews, and code mapping of interviews (Knodel, 1993). In this 

research study, an index of themes was created in labeling the data (e.g., 

theme 1:1, theme 1.2, theme 1.3, and so on). The researcher went through each 

transcript, writing down the code number of the theme each time it appeared 

during the focus group discussion. After the first two focus group discussions the 

index was changed as the researcher became aware of themes that may not have 

been noticed before. The fourth step consisted of labeling all the data on a series 

of large charts, as illustrated in Table 3.2. Each chart represents focus group 

discussions (FGD1, 2, 3, etc.).  

                  Table 3.2 Focus group discussions (FGDs) data summary chart 

 Theme 1.1 Theme 1.2  Theme 1.3 

FGD 1    

FGD 2    

FGD 3    

 

The columns indicate the different ways the theme has appeared in the index. 

Each cell of the chart expresses the summary of the way a theme has occurred in a 

transcript. In addition, it was useful to note quotes that can help illustrate the 

point. This chart enabled the easy retrieval of information and allowed the 

researcher to carry out comparison between, and within, FGD analysis.  
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3.5.4.6 Housewives daily practices observations 

The researcher visited four houses and spent four to five hours (8:00 a.m. to 1:00 

p.m.) in each house to observe householders’ practices and behaviors in cleaning (using 

water in washing dishes, washing clothes), cooking (how they use water and energy), and 

conserving energy, water, and food. The researcher was keen to see if the housewives 

practice rooftop water harvesting or urban agriculture activities or if they own energy 

efficiency appliances. The researcher was able to complement the data derived from the 

policy document review and the key informants’ interviews as well as gain greater insight 

into the WEFCC context and nexus at the household level. The researcher was able to 

take notes during these events and engage in casual conversation with participants, which 

later helped to verify and elaborate on information derived from the other case study data 

sources. 

3.5.4.7 Spent two hours taking photographs 

Photographs were taken to document the observations mentioned above. 

3.5.4.8 Housewives’ food shopping observations  

Further, the researcher joined three householders while grocery shopping and 

spent five hours observing their behaviors and what factors affect their choices. 

3.5.5 Survey  

A survey is a popular and systematic approach to collect quantitative data that 

will provide statistical information about a population (Curry et al., 2009). It consists of a 

series of structured questionnaire that contains predominantly closed-ended and/or open-

ended questions for the purpose of gathering information from informants about “how 

many” and/or “how often”. It is commonly used to collect factual information, classify 

people and their circumstances, and gather information related to people’s behavioral 

intentions, knowledge related to specific topic, attitudes/opinion, or a particular issue 

(Creswell, 2013; Johnson and Christensen, 2004 ). Surveys can be conducted face-to-

face, by mail, or by telephone. However, a face-to-face survey, i.e., the one applied in 

this research study, differs from online or mailed surveys in that a researcher usually fills 

it out or the researcher appoints enumerators. In addition, it is characterized by the 

following: non-response is generally very low, the identity of each respondent is known, 
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the information is collected on time as the survey is filled in by enumerators, direct 

personal contact is established with respondents, and information can be gathered even 

when the respondents happen to be illiterate. In addition, collected information is 

relatively more accurate than that obtained by online or mailed surveys; much depends on 

the honesty and competence of enumerators. As well, along with the face-to-face process, 

the observation method can be used. Despite the highest response rates in the face-to-face 

collection method, it did not allow the researcher to develop an intimate understanding of 

individual circumstances or the local culture that may be the root cause of respondent 

behavior. In addition, it is a time-consuming process and consequently very expensive 

(Kothari, 2004). Therefore, in this research study, the survey (Appendix 4) was supported 

by the qualitative method (ethnography) to cover this gap of knowledge. 

In this particular study, conducting the ethnography helped the researcher to 

understand the scope of the study from the housewife’s perspectives, develop ideas for 

the survey, develop parameters of measures, and design the survey (Appendix 4). In 

addition, there was input from policy-makers, the national experts group, and supervisor. 

Before applying this method, the survey was tested in a small group to reveal the 

weaknesses, if any, and to ensure that questions were understood by respondents, 

enumerators properly administered the survey, and that the data collection procedures did 

not adversely affect survey cooperation. The survey was translated from English into 

Arabic, the informants’ language. 

In this particular research study, after the survey was prepared, the researcher 

appointed four enumerators (housewives from the neighborhood who could read and 

write) to help in collecting the data. The researcher conducted three training sessions to 

make sure that the enumerators were fully aware of the interviewing techniques, the 

questions, and the subject matter of the survey. Having the enumerators from the same 

neighborhood made it easier to approach the participants, since they are familiar with 

culture, behaviors, and participants’ conditions, and the participants were relaxed and not 

reserved.  

A systematic sampling method was applied to select the research population. 

First, the neighborhood was divided into four parts (north east, north west, south east, and 
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south west). Second, a street from each part was selected. Third, the first house was 

selected randomly; then every third house in the street was selected. In total, 200 

questionnaires were collected. The questionnaire data analysis applied the same steps as 

in FGD analysis. 

3.6 Data Analysis Procedures 

Data analysis is the core stage of any qualitative, quantitative, and mixed research 

methodology. Because of the diversity of data collection methods in case study research, 

each case study can incorporate a range of data analysis procedures (Hentz, 2007). In this 

particular study, qualitative and quantitative analysis procedures were applied. First, I 

chose a qualitative descriptive analysis approach to analyze the data collected from the 

policy document review, interviews, ethnography, and observations. At the beginning 

informants were coded as illustrated in Appendices 6, 7, and 8. All data was first 

identified in categories of experiences, and then interviews were transcribed. Codes from 

the transcripts were developed to create units of meaning to form themes (e.g., 

Appendix 6) from the participants identified in categories of experiences, and then 

interview descriptive analysis was supported by quantitative data that was derived from 

the survey. After creating, testing, and implementing the survey, a simple database was 

created using Microsoft Excel for Mac 2011Ò to analyze the survey data. The following 

steps were followed: creating database, coding, cleaning data, analysis, and creating 

quantitative results. 

Using Microsoft Excel, a database was created. The database consists of the 

interview numbers or ID#, each informant was assigned a number in the first cell in the 

row. Then a column header was created for each of the survey questions (Q) and labeled 

with (Q1, Q2, Q3, etc.) until all questions were labeled. Next, each question header was 

entered into a separate column, as illustrated in Figure 3.5.  

Every response item on the survey was coded and entered as number code (except 

narrative text); number codes already existed next to the responses in the survey. For 

example, responses with “No” were assigned number code “1” and “Yes” were assigned 

number code “2”. Each question has different coding numbers, depending on how many 

answers it has, as illustrated in Figure 3.5. However, with open-ended questions and 
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narrative responses, the text was entered as written. In the case of an unanswered 

question, the assigned cell was left blank, as illustrated in Figure 3.5. After the database 

was created, a “clean data” process was performed to make sure that all entered data was 

correct and matched with survey data. Now that all data was entered, it was ready for 

analysis. Frequencies, percent (%), etc. were calculated to generate quantitative results.  

 

Figure 3.5 Survey database example 

3.7 Qualitative Research Reliability and Validity 

The value of scientific research is partially dependent on the ability of individual 

researchers to demonstrate the credibility of their findings (LeCompte, 1982). Without 

rigor, research is worthless, becomes fiction, and loses its utility (Morse et al., 2002). In 

all fields that engage in scientific inquiry, reliability and validity are important. While 

reliability is concerned with the accuracy of the actual measuring instruments or 

procedures, validity is concerned with the study’s success at measuring what the research 

set out to measure (LeCompte, 1982).  

A common criticism directed to qualitative investigation is that it fails to adhere 

to principles of reliability and validity (Magoon, 1977). However, it is possible for 

qualitative research to be made properly valid and reliable by reducing the gap between 

reality and representation. As well, the more data and conclusion are correspondents the 
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more a piece of qualitative research is valid (Bapir, 2010). Additionally, several scholars 

on research methods have demonstrated how a qualitative researcher can incorporate 

measures that deal with these issues (Silverman, 2001 ). Validity is one of the strengths 

of qualitative research, and it is based on determining whether the findings are accurate 

from the standpoint of the researcher, the participant, or the readers. 

Qualitative research findings should reflect the reality of the experience. Many 

naturalistic investigators prefer to use different terminology to distance themselves from 

the positivist paradigm (Shenton, 2004), notably Guba and Lincoln (1989) during the 

1980s; they substituted reliability and validity with the parallel concept of 

“trustworthiness”, containing four aspects or quality criterions: credibility, transferability, 

dependability, and confirmability. Later, they describe a series of techniques that can be 

used to conduct qualitative research that achieves the quality criterion (Guba and Lincoln, 

1989). However, the establishment of the trustworthiness in qualitative research remains 

an integral, but challenging, part of the research process (Shenton, 2004). The following 

section describes some of these quality criteria and their techniques and relevance to this 

research study. 

3.7.1 Credibility  

Credibility in qualitative research is the confidence in the “truth” of the findings 

(Guba and Lincoln, 1989); it refers to the research findings value and believability 

(Merriam, 2009 ). Examples of techniques founded by Lincoln and Guba (1985) to 

establish creditability are listed below (Lincoln and Guba, 1985): 

• Prolonged engagement and persistent observation: This refers to spending 

sufficient time in the field to learn or understand the cultural and social settings or 

phenomenon under investigation. This involves spending adequate time observing 

various aspects of settings, speaking with a range of people, and developing 

relationships and rapport with members of the culture. Both long-term observation 

and in-depth interviews enable the researcher to collect comprehensive data to 

connect the reliable study findings together. While prolonged engagement provides 

scope, persistent observation provides depth. 
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In this research, the researcher was familiar (as described in Section 3.8) with the 

culture of participants, organizations, and the community under investigation before 

the first data collection dialogue took place. In addition, the researcher’s counterpart 

(Ministry of Planning and International Cooperation) referred the researcher 

(official letter) to relevant government organizations to facilitate the research work 

(conduct interviews, access and collect data). The researcher spent 9 months in the 

field, and a total of 118 interviews were conducted reflecting various participants’ 

perspectives. The interview times ranges between 60 and 90 min. Moreover, the 

researcher spent almost 4 months on a daily basis at the Jordanian Ministry of 

Planning and International Cooperation communicating with staff and decision-

makers. In addition, the ethnographic study in Jabal Al Natheef included the 

following activities and observations: 

1. Policy document review; 

1. Establish expert group; 

2. Spent five hours observing, walking throughout the community;  

3. Conducted five interviews, each 60 minutes, with representatives from the 

community (two NGOs, Health Walk-in Clinic, GAM office, CBO); 

4. Conducted five focus groups; each session lasted for 90 minutes and a 

total of 100 informants participated; 

5. Spent 20 hours in four houses in the community to observe daily practices; 

6. Spent five hours observing shopping practices; and  

7. Spent two hours taking photographs. 

• Triangulation: Triangulation involves different data sources of information. 

Evidence from the sources is examined and used to build a coherent justification for 

themes and to produce understanding. If themes are established based on converging 

several sources of data or perspectives from participants, then this process can be 

claimed as adding validity to the study (Creswell, 2013). The main types of 

triangulation are by sources (people, resources), by methods (interviews, 

observations, focus groups) and by researchers (team of researchers versus single 

researcher) (Houghton et al., 2013). The two key purposes of triangulation are to 
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“confirm” data and to ensure data are “complete” (Oliver, 2011). In the context of 

this research (case study), one of the major strengths was to use different sources of 

evidence through triangulation. Both quantitative (survey) and qualitative (policy 

document review, semi-structured interviews, ethnography, and field observations) 

methods were used. For confirmation, data gathered using different methods were 

compared to determine the extent to which findings could be confirmed.  

• Peer debriefing: A peer review or debriefing is the review of the data and research 

process by someone who is familiar with the research or the phenomenon under 

investigation (Creswell and Miller, 2000). In this study, the researcher maintained a 

biweekly meeting with the supervisor using Skype for debriefing and feedback. 

Moreover, the researcher established in Jordan an experts group (EG) that included 

six experts with diverse backgrounds (water, energy, agriculture, climate change, 

and socio-economic) and professional experience. This group includes individuals 

with prior experience with the water–energy–food nexus approach and individuals 

with little or no exposure to the topic to ensure the most beneficial and impartial 

views and feedback on researcher’s questionnaires, general methodology, and initial 

results. 

• Strategies to help ensure honesty of the study participants when interviewed. In 

particular, each interviewee was given the opportunity to refuse to participate in the 

study to ensure that the data collection sessions involved only those who were 

genuinely willing to take part in this study and ready to offer data freely. Further, 

interviews were quite informal. Accordingly, participants were encouraged to be 

frank with no limitations and to share their perspectives and experience without any 

fear. In addition, participants received a copy of the consent form, which clearly 

gave the participants the right to withdraw from the study at any point. 

3.7.2 Transferability 

Merriam (2009) claimed that external validity is concerned with the extent to 

which the findings of one study can be applied to another situation (Merriam, 2009). 

Since the findings of a qualitative research are specific to a small number of particular 

environments and individuals, it is difficult to demonstrate that the findings and 
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conclusions are applicable to other situations and populations (Shenton, 2004). However, 

Lincoln and Guba (1985) suggest that it is the responsibility of the researcher to ensure 

that sufficient contextual information about the fieldwork sites is provided to enable the 

reader to make such a transfer. Accordingly, the readers can consider their interpretations 

and decide whether the findings are transferrable to another context or not (Lincoln and 

Guba, 1985). Shenton (2004, p. 70) claimed that it is also important that sufficient 

description of the phenomenon under investigation is provided to allow readers to have a 

proper understanding of it, thereby enabling them to compare the instances of the 

phenomenon described in the research report with those that they have seen emerge in 

their situations (Shenton, 2004). In this research, to achieve transferability the researcher 

adequately described the context of the phenomenon and methodology to address it, 

including examples of raw data. Further, a detailed and comprehensive presentation of 

the findings, with appropriate participants’ quotations was illustrated under the created 

themes. 

3.7.3 Dependability 

This refers to consistency between the collected data and the findings. Lincoln 

and Guba stress the close links and ties between credibility and dependability, arguing 

that, in practice, a demonstration of the former goes some distance in ensuring the latter 

(Guba and Lincoln, 1989). Koch (1994) believed that while readers may not share a 

researcher’s interpretation, they should nonetheless be able to distinguish the means by 

which it has been reached. So, it is necessary to examine the process by which the end-

product has been achieved and present faithful descriptions that are recognizable to the 

readers (Koch, 1994). Thus the research design may be viewed as a prototype model 

(Shenton, 2004). In this research study, the dependability issue was addressed. The 

processes (methods of data collection, analyses, and interpretation) within this study were 

reported in detail to enable the future researcher to repeat the work, though not 

necessarily gain the same results. The in-depth coverage will also allow readers to assess 

the extent to which proper research practices have been followed.  
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3.7.4 Confirmability 

This involves the strategies used to limit bias in the research (Shenton, 2004). The 

issue of bias in qualitative research is an important one and demands special attention and 

discussion in any qualitative research methods (Oliver, 2011). There are steps that must 

be taken to help ensure that as far as possible the work’s findings are the result of the 

experiences and ideas of participants, rather than the characteristics and preferences of 

the researcher (Morse et al., 2002) . 

In this research study, confirmability was enhanced by being reflective and 

through peer review. The supervisor and expert colleagues were asked to review the 

decision points throughout the process and to check the ideas and interpretation of data. 

Further, a selected participant was asked to check the data collected and to read their 

interview transcript. The participant emphasized that the transcript matched what they 

actually intended. Furthermore, using triangulation, as discussed earlier, helped to reduce 

the effect of author bias. Another technique used in this study to eliminate bias was to 

record the interviews using audio recording instead of just taking field notes. Then 

extensive sequences from the original data (participants’ quotations) were presented in 

Chapter 4, following a detailed commentary. 

3.8 Researcher Credibility (Positionality) 

Conducting the fieldwork in Jordan was returning home to where I was born, 

grew up, and obtained my undergraduate and graduate degrees. The field site was the 

City of Amman, where I worked for more than 12 years in government, research, and 

international development positions. Having the opportunity to study and work in Jordan 

equipped me with the required and relevant knowledge about the country’s national 

socio-economic context, culture, planning processes at different levels, development 

challenges, priorities, and plans. In addition, the connections and professional relations 

that I developed paved the road to communicate and coordinate easily with all 

stakeholders to collect data.  

Furthermore, knowing the language of the participants reduced the loss of 

meaning and thereby enhanced the validity of the qualitative research. The prior 

knowledge about Jordan and Amman city context was very useful for the research to 
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quickly take off and significant for increasing confidence in the participants’ responses 

and enhancing the validity of the study. My networking and communication skills, 

previous professional relationships (government staff), being hosted by Jordan’s Ministry 

of Planning and International cooperation (research counterpart), and ability to engage in 

regular conversation in the local dialect enabled me to bridge the gaps and become more 

accepted. The welcoming and acceptance of my presence, despite the curiosity about why 

I was there and where I was coming from (especially in the Jabal Al Natheef 

community), resulted in a collective positioning of me generally as an acceptable 

researcher doing significant research for Amman and particularly the Jabal Al Natheef 

community. I used to hear frequent encouraging statements like “Your research is a 

timely topic and will be useful to Jordan, so thank you for choosing to be here”, “I hope 

that you will provide us with solutions for urban sustainability future in Amman”, and 

“Hope you will be able to finish your research soon and come back to present us the 

results and recommendations”. 

My prior knowledge and work experience in Jordan and particularly Amman city 

helped to position me as an insider with the ability to easily access and recruit informants 

and to collect data from participants who trust me and are familiar with my work and the 

applications to practices. However, in the Jabal Al Natheef community, the situation was 

different, as I was perceived as an outsider and not a member of this poor community. I 

expected that my position as a researcher attached to an international university (the way 

I was introduced to the community) would require me to make special efforts to connect 

with study informants and to engage them in frank discussions. Such expectations would 

seem reasonable, as people tend to be more open and gravitate toward those with whom 

they share some level of commonality (e.g., living conditions, income level, education 

level, and culture and behavior). However, what occurred was quite the opposite. Jabal 

Al Natheef informants were much more open to discuss with me issues related to the 

topic under investigation, owing to the existing gap of communication and trust between 

citizens and government. I was in a better position than if I had been seen as a 

professional with the government.	
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3.9 Ethical Considerations  

According to the University of Calgary policy regarding ethics in human studies, 

approval from the Ethics Board Committee was obtained before the start of the study. A 

completed ethics form in addition to the consent form was submitted to the committee for 

approval. All participants received a copy of the consent form when they agreed to 

participate in this study. The consent form contained a description of the goal of this 

study and a participant’s privacy section. All participants were presented with the option 

of declining to answer any of the interview questions if they wished. However, this 

option was never exercised. Further, all participants were made aware of the fact that they 

could withdraw from the study at any time by advising the researcher. All participants 

were provided with the option of whether or not they wished to remain anonymous or 

whether they preferred to have their identity revealed in order to receive recognition for 

anything that they had contributed. All participants were provided with the option of 

whether or not they wished to give their email addresses for future follow-up and contact 

to validate the interview transcript. The collected data will be stored for two years after 

completion of the study and successful defense of the thesis. 

3.10 Research Limitations  

This research was subject to a number of general limitations that may open space 

for areas of further research. First, existing knowledge gaps, the complexity of the topic 

under investigation, and limited preceding research required adopting entirely new mixed 

research methods — exploratory, descriptive, and explanatory — to investigate the urban 

WEFCC nexus approach and householders’ perceptions, which are difficult to measure 

quantitatively. In addition, qualitative research findings cannot be extended to wider 

populations with the same degree of certainty that quantitative analysis can. This is 

because the findings of the research are not tested to discover whether they are 

statistically significant or due to chance. Therefore, additional empirical research to 

quantify the relationship between water, energy, food, and climate change (using 

quantitative methods) is required to confirm or refute the findings of this research.  

Second, because of inherent uncertainties associated with the integrated approach 

of WEFCC nexus conceptualization and governance, institutions must be adaptive and 
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able to incorporate and respond to new information as it arises (including changing socio-

economic conditions or shifting social values). This requires implementation and ongoing 

monitoring and evaluation and a commitment to learning to provide decision-makers with 

feedback to support an ongoing process of policy modification. This was not addressed in 

this study owing to time and budget limitations.  

Third, since this research has chosen one case study from the Arab region taken 

from the Jordanian experience; I recognize that the study may be affected by the local 

context and some country bias. Additional case studies of experiences extracted from 

other countries in the Arab region are needed to suitably compare, extend, and generalize 

the preliminary findings proposed in this thesis.  

Fourth, more specifically, the ethnography sample is fairly homogenous with 

respect to gender (all participants were female homemakers), and the sample members 

share common characteristics in terms of income and education level and behaviors in 

using and managing the WEF resources. Further, it was not possible to conduct mixed 

focus group discussion, since it is a conservative neighborhood. As well, men in this 

community are responsible for household income, and it was difficult to manage to have 

separate focus groups owing to their working hours and study time limitations. Thus, I 

expect that the variability of perceptions and behaviors would increase by studying more 

heterogeneous groups (men and women). In addition, a larger sample would allow for a 

better examination of the study variables.  

Fifth, the socio-economic disparities between West Amman and East Amman 

would affect the research design and data collection strategies and would lead to different 

results and findings. For instant, East Amman, particularly Jabal Al Natheef (a poor and 

marginalized community) residents are characterized by low income and poor education, 

health, and infrastructure conditions. However, West Amman (wealthy communities) 

resident are wealthy, with higher education levels and better infrastructure conditions. 

Therefore, exploring the WEF nexus in Jabal Al Natheef would result in different 

findings, as poor people consume less water, energy, and food and produce less waste. As 

well, they are more vulnerable to climate change impact. In addition, any proposed 
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climate-related interventions and strategies will be designed specifically for this poor 

community. 

Sixth, data collection relied on self-reporting by participants. Self-reported data 

can contain several potential sources of bias, such as selective memory and exaggeration. 

In selective memory there is a possibility that participants remember or do not remember 

experiences that occurred at some point in the past, whereas in exaggeration respondents 

may present some experiences or perceptions as being more significant than they really 

were. The challenge of interview data was best mitigated by data collection approaches 

that limited bias. For example, the case study method accommodated a rich variety of 

data sources, including interviews, focus group discussions, archival data, survey data, 

ethnography, and observations. Further, numerous and highly knowledgeable informants 

who view the topic under investigation from diverse perspectives were used. These 

informants include organizational actors from different hierarchical levels, functional 

areas, groups and geographies, as well as actors from other relevant organizations and 

outside observers such as national experts.  

Notwithstanding these issues, I am confident that in this study I have provided a 

step forward in the direction indicated. Since I believe that the analytical discussion of a 

specific set of live experiences on the relationship between water, energy, food, and 

climate change at the local level may add to the considerations provided by the literature.  

Despite these limitations, this study was the first to be conducted in Jordan and 

Amman city. Therefore, the WEFCC nexus approach used in this study can be applied to 

other communities in Amman and other Jordanian cities to investigate the WEFCC nexus 

and related factors in more detail. Issues such as resources governance, public 

participation, and policy integration can also be addressed. Further, it can be 

recommended to investigate the WEFCC nexus in rural areas to examine the study 

factors in a different setup, with different climatic and demographic status, and the 

associated measures (mitigation and adaptation) used to cope with climate change.  
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Chapter Four Research Results 

4.1 Introduction 

This chapter presents the major findings of the Amman case study based on the 

analysis of the qualitative data (document review, interviews, ethnography, and filed 

observations) and quantitative data (survey) collected. The qualitative data were analyzed 

and classified into categories that identify the study themes. Further, the survey 

quantitative data obtained was analyzed and used to support ethnography results 

(document review, semi-structured interviews, focus group discussions, and field 

observations). 

In this chapter the layout of the results follows the structure of the research 

questions, which covered all factors derived from the literature (Chapter 2). The results 

integrate quotations from study participants in support of the analysis. All participants’ 

quotations are associated with reference codes that consist of interviewee affiliation, area 

of expertise, and interview number, as illustrated in Appendices 6, 7, and 8.  

4.2 Amman Case Study Results 

4.2.1 Overall Arab region perspectives on adopting the WEFCC nexus locally  

 
Research Question 1: What are the challenges and opportunities that face local 

governments in conceptualizing and employing the water–energy–food 

(agriculture)–climate change nexus in the Arab cities? 

In total, 31 semi-structured interviews were conducted to investigate the overall 

Arab regional WEFCC setting (awareness, policies and inter-linkages, current 

governance) and challenges and opportunities that affect conceptualizing and employing 

the WEFCC nexus in Arab cities. The policy document review and semi-structured 

interviews provided deeper insights and understanding of what might hinder or support 

the Arab local governments and their potential role in advancing the nexus approach. In 

addition, the results aid in developing the integrated climate policy framework for 

Greater Amman Municipality. This research question was explored and analyzed using 

questionnaire 1 (Appendix 1). 
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All of the 31 interviewees were acquainted with the WEFCC nexus approach and 

have heard of it. In addition, they have attended at least one regional and/or national 

conference and/or workshop related to this approach. This was not surprising, as all 

interviewees were recruited during their attendance to related regional conferences and 

workshops. The vast majority of interviewees (29 out of 31) consider this approach 

strongly relevant for their work. However, only three of the interviewees’ organizations 

consider this approach relevant to their mandate and urgent to be considered at the 

regional level, as represented by the following remarks. 

“The nexus approach started gaining more momentum at the regional level in the form of 

person-based within the League of Arab States (LAS). However, this still needs a lot of 

awareness and coordination at higher levels such as LAS ministerial councils and 

specialized organizations, like the Arab Ministerial Water Council, The Arab Ministerial 

Council for Electricity, and the Arab Organization for Agricultural Development” (RA: 

E&CC&RD2). 

“During the last 4 years, three to four regional WEFCC nexus initiatives have been 

launched to raise awareness and to develop regional capacities; these initiative were 

driven mainly by international and regional development agencies” (IDA: RD&W&A19). 

“The majority of the nexus awareness initiatives are conducted at the regional level; that 

makes it difficult for national and local governments’ employees to attend because of 

limited financial support, unless the event organizers are willing to cover the 

participation cost” (Gov: NPP&Env15) 

4.2.1.1 Existing WEFCC regional strategies 

The interviewees mentioned that the water, energy, food, and climate change 

regional strategies are voluntary; however, the related Arab ministerial councils adopted 

them. They argue that the absence of effective regional implementation mechanisms, 

financial resources, capacities, and monitoring and evaluation systems delays the 

integration within Arab countries’ national policies. In addition, they affirm that these 

strategies were developed in silos and are not evidence based. According to a regional 

expert who participated in developing the Arab Water Security Strategy (2010–2030), 
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“The strategy developed in silos, focusing on the supply side without considering the 

interconnectedness with other policy fields such as energy and climate change” (RE: 

W&A24). Other interviewees’ affirm that statement. 

“The WEFCC regional policies and strategies were formulated during the last 10 years 

before the nexus approach was introduced to the region’s decision-makers. Therefore, it 

is worthwhile to be reviewed from the nexus lens” (RA: W&CC&RD4). 

 “Siloed planning, policies, and strategies continue to prevail within the region, leading 

to degrading natural resources, reproducing unequal access, with diverse long-term 

impacts on the environment, and in addition, reduced socio-economic and ecological 

resilience” (AR: W&A31). 

“During the last 40 years, most Arab countries were busy with conflicts, which is mainly 

the reason behind limited public participation, incoherent policies, and resource 

mismanagement” (IDA: RD&CC20). 

Concerning the processes of incorporating the regional WEFCC strategies at the 

national level, 14 interviewees, who represent national and local governments, affirm that 

they do not know if their organizations took actions to adopt and integrate the four 

regional strategies at the national level. In addition, none of them were aware if the 

League of Arab States (LAS) or the associated specialized organizations applied 

monitoring systems to track the implementation of these policies. 

 “First, I am not aware of these policies. I guess these policies were made available to 

the decision-makers at regional level or national (macro-level). Therefore, the vertical 

linkages between macro and micro-level are not clear (Gov: NPP&Env15)” 

“I doubt if there are any effective mechanisms currently in place to track the 

implementation of these policies. That explains the weakness in incorporating the policies 

at the national level” (RA: W&F&RD1). 
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“As the concerned ministerial council takes a decision or adopts any specific policy, it 

becomes the country’s responsibility to integrate within its policies. However, response 

rates by national governments vary” (RA: A&F&Env3) 

“The absence of sanctioning mechanisms and financial benefits contributed to the weak 

responses by Arab countries. Therefore, the policies were not taken seriously” (NGO: 

CC&Env28). 

“As long as no action plan, financial resources, and clear implementation mechanisms 

accompany these regional policies, they will remain as ink on paper” (Gov: 

NPP&W&A13).  

 “Regional policies have never been monitored or evaluated. Therefore, previous 

experiences, obstacles, or success stories were not documented to learn from. In addition, 

the policies’ impacts or outcomes were never measured. Consequently, it is difficult to 

say if these policies will have a positive impact” (RE: W&A24). 

“As a personal opinion, to ensure the regional policies’ implementation, they should be 

associated with socio-economic programs for better job opportunities and economic 

benefits at countries’ national level” (LGov: UPP&Env&W10). 

4.2.1.2 Significant regional WEFCC inter-linkages 

Under this section, interviewees emphasized the importance of framing the scope 

of the nexus for the Arab region, based on a set of regional priority issues (e.g., political 

stability, population growth, rapid urbanization). In addition, they argue that no one 

approach could fit all owing to the disparities between Arab countries (resources 

availability and scarcity, climatic conditions, demographic factors and urbanization, 

socio-economic status, environmental challenges, etc.). However, two common WEFCC 

inter-linkages were identified and ranked by the interviewees based on some 

commonality between Arab countries: climate change vulnerability, energy security, 

water scarcity, and food insecurity. 

Securing water and energy to achieve social and food security was given first 

priority. The region is facing various water challenges (e.g., scarcity, conflicts over 
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shared water resources, gap between supply and demand, mismanagement). Furthermore, 

not all Arab countries are energy secure. All of the interviewees acknowledged how 

regional food security was affected by water and energy constraints (availability, prices, 

accessibility, etc.) and resources management practices. Water and energy are key inputs 

for producing agricultural goods in the fields and along the entire agro-food supply chain. 

Agriculture is currently the largest user of water at the regional and national levels, and it 

is very vulnerable to the climate change impact and the global and local energy prices. In 

addition, there is the issue of irrigation inefficiency; surface irrigation still exists in most 

Arab countries. However, many efforts (e.g., subsidies) have been invested within the 

region to deal with freshwater scarcity and high energy prices to support the agricultural 

sector and enhance food security, yet only humble results have been achieved. 

Interviewees stressed that decision-makers seldom understand these linkages and even 

less often act upon them while developing related governance strategies in the region. 

While talking about nexus and food security, most interviewees stress incorporating other 

factors (e.g., arable land, water availability, and climatic conditions), since the region is 

characterized by an arid climate, desert conditions and water scarcity.  

“During the last three decades, the need for food security has motivated Arab decision-

makers to encourage the production of water-intensive crops, through subsidy and 

incentives programs. In addition, the unregulated groundwater pumping and poor 

irrigation practices have all resulted in excessive agriculture consumption of water” 

(NGO: CC&W&A29) 

“Arab region socio-economic development efforts are challenged by enhancing food 

security in the face of increasing energy prices and water scarcity. Therefore, it is crucial 

to maximize water use productivity in the agriculture sector” (IDA: RD&F&A21). 

“There are many synergies and trade-offs between water and energy use and food 

production. Using water to irrigate crops might promote food production but it can also 

reduce fresh water resources. In addition, converting surface irrigation into high-

efficiency pressurized irrigation may save water but may also result in higher energy 

use” (Gov: NPP&E&CC14). 
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“Water–food–energy synergies are country-based and subject to local context, needs, 

priorities, and challenges. Therefore, they should be recognized and balanced at the 

national level to ensure water, energy, and food security” (NGO: CC&W&A29). 

The energy–water inter-linkage was revealed as the second priority at the 

regional level by most interviewees (25 out of 31). The reason behind this is that the Arab 

region is characterized by water scarcity. As well, most new unconventional options 

(desalination, treated wastewater, etc.) are energy intensive. On the other hand, as many 

Arab countries are energy and water insecure, most unconventional energy options (e.g., 

nuclear and oil shale) are water intensive. They claim that the disparities in water and 

energy resources between Arab countries can be invested as potential cooperation 

opportunities. They stress the huge renewable energy resources within the region and the 

need to incorporate such resources within the WEFCC nexus approach. Further, they 

affirm that more collaboration could exist between countries with transboundary water 

resources. Therefore, they stress giving more attention to the upstream–downstream 

linkages of ecosystem services, socio-economic interdependencies, and the potential of 

cross-scale coordination in managing shared resources. They claim that if regional 

cooperation occurred, food security could be achieved in the long run and the socio-

economic conditions enhanced. However, they were not optimistic about meeting this 

cooperation soon because of the political instability.  

“Measuring water–energy inter-linkages is very crucial while planning and developing 

related policies and plans at both regional and national levels” (LGov: UPP&CC&E9). 

“Water is the number one worry in this dry and vulnerable region. However, energy is 

another issue for future socio-economic development. Therefore, and due to the strong 

relation between them, water–energy nexus should be given priority at regional and 

national levels” (Gov: NPP&F&A16). 

“Water and energy cannot be managed separately any more. They are two faces for one 

coin. To achieve energy security, water is number one to consider in any calculation. For 

example, in any nuclear, oil, hydropower, oil shale, etc. projects, water is a limiting 

factor” (IDA: RD&W&A19). 
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“To secure water in this arid region, energy should be considered as input for any future 

water scenarios and plans. For example, to consider desalination as a future option in 

most Arab countries requires energy. In addition, pumping ground water — almost all 

Arab countries count on this water resource — requires energy” (RE: Env&CC,W26). 

“There is a need to utilize the nexus approach to invest in renewable energy technology. 

In addition, it is important to establish Arab-region-specific performance indicators and 

data” (RA: E&CC&RD2). 

“Wind energy production could significantly contribute to the energy mix and has the 

potential to provide reliable energy supplies to high-energy and water consuming 

industries” (AR: W&A31). 

Most interviewees highlighted the importance of incorporating climate change 

consideration as an intersectoral and cross-border factor in the nexus analytical 

framework to better inform decision-makers of those linkages. They considered the Arab 

region as a victim and total GHG emissions contribution not significant at the global 

level. Further, the Arab region will be the most vulnerable to the climate change impact 

on water resources and agricultural activities (Misra, 2014). Interviewees emphasized the 

importance of international and regional cooperation through mitigation measures (e.g., 

renewable resources) and adaptation measures across shared-border countries to better 

cope with the climate change impact. Moreover, they argue that the nexus approach is a 

significant entry point to mitigate conflicts and to improve cooperation between countries 

sharing surface and groundwater resources in integrated and sustainable management of 

natural resources. 

“The region is currently squeezed by climate change (e.g., drought, floods, heat waves, 

etc.), and the most impacted sectors are water, energy, and food” (LGov: 

UPP&CC&A11). 

“WEFCC nexus approach straightforwardly integrates adaptation measures in water 

and agriculture sectors (e.g., crop patterns, irrigation techniques, water harvesting, etc.), 
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as well as mitigation measures in energy, waste, agriculture sectors (e.g., energy 

efficiency, renewable energy, etc.)” (RE: Env&CC,W26). 

4.2.1.3 WEFCC nexus in Arab cities: hindering and abetting factors 

Despite the interviewees’ knowledge of the nexus concept and its need in the 

Arab region, only five interviewees (who represent international development agencies) 

were aware of the significance of utilizing this approach at the local level (urban scale). 

Other interviewees report that the prevailing central governance, limited financial 

resources and capacities, and current conflicts in the Arab region will delay any macro-

level efforts toward achieving sustainable development at local level. Therefore, most 

local (micro-level) reforms will be delayed. 

“Downscaling the nexus approach in the Arab region is not yet introduced at the urban 

level. In addition, most awareness and capacity development programs focus on regional 

or national level for several reasons; among these are the current governance and 

regional political instability” (IDA: RD&Env&E&CC23). 

 “Conducting nexus awareness programs at the level of Arab local governments will not 

happen soon. The region’s instability has shifted the national governments’ priority 

towards political security” (RA: W&CC4). 

“Since the prevailing system is a top-down policy approach, the nexus approach needs a 

longer time to be localized” (LGov: UPP&W5). 

“I believe that adopting the WEFCC nexus approach at regional and national levels will 

have greater impact than at the local level, especially in light of the current regional 

instability” (RE: CC&F&A25). 

“At a higher policy level (where the power is) the WEFCC nexus has more chances to be 

incorporated then downscaled” (Gov: NPP&E17). 

“The main challenge is how to operationalize the WEFCC nexus approach at city level” 

(IDA: RD&F&A21). 
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“Municipal authorities within the Arab region are not yet ready to take over many 

related actions to adopt the WEFCC nexus” (Gov: NPP&A&Env18). 

From the literature review, I have identified eight common factors (see 

Appendix 1) that may affect Arab local governments in achieving an integrated climate 

policy framework to address climate change and to conceptualize ways in which the 

WEF nexus approach might aid Arab cities.  

Study participants were given the list of eight factors; then I asked them to 

classify them as “hindering” or “abetting” factors. After that, I asked the study 

participants to rank each factor from 1 to 5, where 1 was the least important and 5 was 

the most important. The most hindering factors were centralized governance, top-down 

planning and incoherent policy, and political instability. The most abetting factors were 

socio-economic factors, resources scarcity, rapid urbanization, climate change impact, 

and demographic factors. However, these factors may work separately or in combination, 

as described in following sections, Figure 4.1 illustrates a histogram of the responses. 

Further, the results highlight that the current centralized governance, top-down planning 

approach and incoherent policy processes, and regional instability factors are considered 

the most important hindering factors, by 65%, 48%, and 38% of the respondents, 

respectively. The socio-economic conditions, climate change impact and urbanization, 

and resources scarcity were considered important abetting factors by 35%, 29%, and 23% 

of the respondents, respectively. Figure 4.2 is a histogram of the responses. 
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Figure 4.1 WEFCC nexus approach hindering and abetting factors in the Arab 
cities. 

 

 

Figure 4.2 Interviewees’ responses about the factors that affect localizing the 
WEFCC nexus approach in Arab cities 

 

Although these factors were ranked from “very important” to “not important”, as 

illustrated in Figure 4.2, this ranking is still highly contextual and depends on the 

priorities of an individual Arab country/city. Further, these factors are significantly 

interlinked and cannot be analyzed separately. For instance, climate change is 

increasingly considered a threat to the Middle East region’s security owing to its potential 
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to multiply threat and increase conflicts. Further, climate change most likely influences 

underlying variables that shape the geopolitical dynamics of the Middle East region, such 

as domestic and interregional migrations and competition over natural resources, 

particularly water; it can thus be considered as a serious foreign policy concern (Brown 

and Crawford, 2009).  

The following sections describe what would hinder or support achieving an 

integrated policy framework to address climate change and localizing the WEFCC nexus 

approach in the Arab cities.  

4.2.1.3.1 The WEFCC nexus hindering factors  

1. Centralized governance 

The study participants remarked on a prevailing centralized governance in most 

Arab countries, where the current systems are not based on democratic and participatory 

processes. Accordingly, the central governments have the power over major resources. 

This widened the gap between the central governments and local governments, and 

between local governments and citizens.  

In particular, the study participants affirmed that managing natural resources and 

responding to climate change impacts are under the central government’s jurisdictions, 

but many gray areas exist and roles are not well defined between the national ministries. 

These results confirm the outcomes of the United Nations Development Programme 

report, Water Governance in the Arab Region: Managing Scarcity and Securing the 

Future, which show that in most Arab countries the distribution of roles and 

responsibilities in often unclear and improving water governance is an urgent task 

(UNDP, 2013b).  

Further, participants claimed that local governments are excluded from strategic 

decisions related to natural resources or climate change planning and policy formulation; 

therefore, they lack capacities to cope with climate change impact. This confirms 

Verner’s claim that relying for years on powerful national governments has meant that 

municipalities in the Arab region have developed very low capacity (technical and 

financial) to adapt to climate change (Verner, 2012). Study participants stressed these 

issues, as illustrated in some participants’ personal quotes below. 
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 “Centralization has mistranslated the national development agenda on local reality over 

the last 40 years, making decentralization a crucial component of the democratic 

transition and the new development strategy” (LGov: UPP&W&A8). 

“Centralized governance creates gaps that undermine decision-making understanding of 

the critical relationship between national policy implementation and urban outcomes and 

between the performance of individual sectors and broader socio-economic development 

results. Therefore, the nexus approach is one of several policy tools that can address 

some of these gaps” (LGov: UPP&CC&A11). 

“In most small Arab cities, direct revenue is generally not sufficient to cover salaries. 

Municipalities’ budgets are largely dependent on central government allocations” 

(LGov: UPP&E&W&CC12). 

“Municipalities and local governments lack autonomy and authority to make independent 

political decisions. Therefore, they cannot respond adequately to citizens’ demands” 

(LGov: UPP&CC&A11). 

“The current governance system does not raise awareness about the interlinked nature of 

natural resources and climate change. Therefore, no common ground and understanding 

exist among the different stakeholders” (LGov: UPP&W5).  

“Local governments remain under the control of national ministries and are guided by 

national policies and strategies rather than having their own local priorities and plans. 

Therefore, there is always a gap between local governments and their citizens” (LGov: 

UPP&E&W&CC12). 

“Municipalities have been always challenged by weak capacities (human and technical) 

to develop local action plans” (Gov: NPP&E&CC14). 

“As a personal opinion, transferring responsibility for the provision of basic services to 

municipalities with growing populations is likely to face serious obstacles unless those 

municipalities are also given revenue mechanisms to fund those service” (IDA: 

RD&CC20). 
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“In most Arab countries, local government is usually not seen as a separate domain from 

government, and therefore it is not well defined in most constitutions and related 

legislations. Therefore, it operates in isolation from the other spheres of government 

units” (LGov: UPP&Env6). 

“Most Arab municipalities have been and are still seen as instruments for central 

government to exercise local control over its citizens, since they are not administratively 

or financially independent” (NGO: CC&Env28). 

In addition, study participants revealed that the current centralized governance 

structure, lacks two main fundamental principles of good governance — participation 

and transparency. With regard to participation, interviewees felt that not all local 

governments and citizens have voice in policy formulation and decision-making 

processes. Furthermore, the current Arab municipalities’ mandate gives them no control 

over managing natural resources — they are considered as consumers by the central 

government. However, broad participation hinges on national and local governments 

following an inclusive approach (Rogers and Hall, 2003). These results confirmed the 

outcomes of the Organization for Economic Co-operation and Development report, 

Progress in Public Management in the Middle East and North Africa: Case Studies on 

Policy Reforms, which revealed that public governance reforms are essential and Arab 

governments are required to interact directly with their citizens to meet their needs and 

expectations and to provide them with essential services such as water, electricity, and 

other utilities (OECD, 2010).  

“Despite the Arab Spring roots and consequences, public engagement and participation 

are still not satisfactory” (LGov: UPP&W&A8). 

“In order to increase the impact of WEFCC nexus at the local level, all urban 

development initiatives should thus strengthen links with civil society in order to enhance 

local ownership” (NGO: CC&E27). 

With regard to transparency, the study participants revealed that most WEFCC-

related institutions and information are not directly accessible to people concerned with 
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them, and not enough information is provided by the central government to the public 

allow citizens to understand, monitor, and evaluate related decisions (remove subsidies, 

increase energy prices, etc.) taken at a higher level. As a result, this will hinder local 

governments’ efforts toward policy integration and sector synergies. These results are 

consistent with the outcome of the UN-Habitat report, Revisiting Urban Planning in the 

Middle East North African (MENA) Region, which claims that MENA countries 

consistently perform below average on indicators of transparency, voice, and 

accountability (Madbouly, 2009). 

This is not to say that Arab governments are not concerned about their citizens’ 

needs and the quality of their lives but only to recognize that the emphasis has been 

placed by study participants on the centralized governance shortcomings, including 

ineffective horizontal cooperation between central governments, ineffective vertical 

cooperation between central and local governments, limited public participation, weak 

capacity of local governments, growing dissatisfaction with ineffective management, and 

a low sense of ownership at the local level, as these policies do not express the demands 

and satisfy the needs of local governments to adequately respond to their citizens’ needs. 

These factors, individually or in combination, will hinder Arab local governments from 

adopting integrated policy approaches to respond effectively to climate change. 

The prevailing feeling was that the demands on Arab cities are expanding rapidly 

through internal factors (urbanization, population growth, socio-economic development 

pressure) and external factors (globalization). However, Arab local governments need 

empowerment, capacity development, and resources (technical, human, and financial) to 

contribute to better natural resources demand management and urban sustainability.  

2.  Top-down planning approach and incoherent policy  

The study participants observed that natural resources and climate change 

planning is based on a “top-down” approach. Plans are set at higher levels (central 

government) in the political process and then communicated to subordinate levels 

(departments or local governments) that are then charged with the technical, managerial, 

and administrative tasks of putting plans into practice. This approach has led to supply-

oriented policies dominating policy debate. Less attention is given to the demand side 
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where there is a significant role for local government and citizens. Study participants 

stress the importance of engaging the local level in policy development to achieve socio-

economic development and natural resources sustainability. Accordingly, if the central 

government keeps ignoring the role of local government, issues will accumulate with 

time and weaken the local governments’ capacities and financial independence.  

“The national plans policies are national in terms of scope and objectives; therefore, 

they were never present at local level” (RA: W&CC&RD4)  

“The top-down planning approach in governing and managing natural resources 

associated with the growing gap between supply and demand affirms that the current 

supply-driven approach cannot succeed” (RE: CC&F&A25).  

Further, study participants affirmed that most Arab government institutions 

involved in WEFCC sectors are often organized within functional silos with fragmented 

agenda setting and lack adequate arrangements for policy integration across levels and 

sectors of government. Moreover, they reported that no national or local models of 

integration exist in most Arab countries but that national or local policies are uniquely 

shaped by specific problem, political, and policy settings. Furthermore, policy 

formulation in the Arab countries is tied to politics, timetables, parliamentary capacities 

of institutions, and unanticipated contingencies. Therefore, policy is not well-informed. 

This leads to increased redundancy, incoherence, and inconsistency between policies, 

programs, and initiatives. Zingerli, Bisang, and Zimmermann. (2004, p. 4) support these 

findings, “Understanding policy coordination as a process means taking into 

consideration aspects such as the number of involved actors, the duration of coordination 

and the stage of the policy cycle at which it takes place”. 

“Policy integration challenges are fundamentally political. Everyone agrees with the 

need for coordination, but no one wants to be coordinated” (RA: W&F&RD1).  

“Lack of communication and coordination between municipalities and the central 

government is another factor challenging the WEFCC nexus adoption. Every 
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organization works alone; there is no horizontal or vertical communication” (Gov: 

NPP&F&A16). 

“Cities accommodate people who consume resources and generate waste and emissions. 

It is essential to engage local governments in developing regional and national policies, 

plans, and resources management” (RE: W&A24). 

“Despite the legal framework that in some Arab countries grant municipalities important 

functions — provision of public service, design and implementation of infrastructure 

projects — yet natural resources management is still controlled by central governments 

and managed most likely by utilities” (IDA: RD&CC&E22). 

“Enhancing the Arab countries’ democratic governance and empowering their local 

municipalities would significantly drive political, social, and economic inclusion” 

(LGov: UPP&CC&E9). 

The challenge of policy integration in Arab countries – understood mainly as the 

identification of synergies and trade-offs between policies as part of a policy portfolio — 

is immense. Accordingly, these findings suggest that Arab governments (central and 

local) should attempt to approach problems from a multi-level governance and multi-

sector point of view, with greater coordination and integration.  

3. Political instability  

As Mohtar and Lawford (2016, p. 195) claim, “The nexus dialogue relies upon an 

approach that is vertical in scale and horizontal in audience, involving a multiplicity of 

stakeholders”. Therefore, adopting a nexus dialogue entails complicated process, requires 

policy and institutional reforms, and needs time, funding, and cooperation to be 

successful (Mohtar and Lawford, 2016). Study participants reported that politically 

unstable Arab countries (war or terrorism activities) are facing various challenges that 

impact their development efforts. For instance, infrastructure is destroyed, socio-

economic conditions are worsened, trade activity is curtailed, and military spending takes 

up more of the budget, while at the same time the governments must deal with crises that 

threaten their political legitimacy.  
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This exceptional situation restricts those involved in the planning process and 

further complicates intersectoral cooperation. Therefore, any new management, legal or 

institutional reforms, and multi-level governance scenarios related to natural resources 

and climate change planning and management receive the lowest priority in regional and 

national agendas.  

“The recent Arab region transitional process (Arab Spring) provides new opportunities 

as well as poses new challenges to strengthening the local governance. Among these 

challenges is the political instability associated with socio-economic pressures, which 

delayed potential reforms processes” (IDA: RD&W&A19). 

“The current regional conflicts have destroyed mega-infrastructure and physical capital 

(e.g., water, electricity) and displaced millions of people. Therefore, the refugee-hosting 

countries, cities, and communities have been challenged by extra pressure on the existing 

infrastructure and their demographic map has been reshaped” (Gov: NPP&E&CC14). 

“Most Arab countries’ governance systems are vulnerable to neighboring countries 

conflicts, particularly those of bordering countries. The spillover from countries in 

conflict hinders the economic growth and social systems, disturbs trade activities, 

increases military spending, etc.” (RA: W&F&RD1). 

“The political instability is considered a threat to planning and policy formulation 

processes, management of natural resources, and security; therefore, it hinders economic 

development. Moreover, it adds extra pressure on providing basic public utility services, 

such as water, education, health, sanitation, and electricity” (IDA: RD&Env&E&CC23). 

4.2.1.3.2 WEFCC nexus abetting factors  

The natural resources scarcity, climate change, rapid urbanization, socio-

economic development, and demographic factors — particularly population growth — 

were seen by study participants as abetting rather than hindering factors. These results 

confirmed the Organization for Economic Co-operation and Development study 

outcomes, that scarcity of resources and rapid urbanization and population growth are 
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significant drivers to think of more nexus instead of mono-sector planning (Lindberg and 

Leflaive, 2015). The following factors may work separately or in combination. 

1. Natural resources scarcity 

Study participants consider natural resources scarcity, particularly water, as an 

important factor for driving the adoption of an integrated policy framework and the WEF 

nexus approach in the Arab cities for the following reasons. First, they claim that natural 

resources’ problems in the Arab region are mainly governance related; therefore, 

adopting good governance principles and management would solve a huge part of the 

problem. Second, the significant inter-linkages between water resources and social, 

economic, energy, food, and health factors should encourage planners, policy-makers, 

and decision-makers to adopt an integrated policy approach, since these sectors cannot be 

managed in silo anymore. Third, the water sector is among sectors vulnerable to climate 

change impact; therefore, an integrated policy framework is necessary to respond to 

climate change impact. This confirms Verner’s (2012) argument that Arab countries are 

facing increasingly urgent resource constraints that will require a dramatic optimization 

of the way they use and reuse resources in the future (Verner, 2012) and the United 

Nations Environment Programme (UNEP) claim that in a region of increasing water 

demands, the consequences of not taking a cross-sectoral approach are more significant 

now than a generation ago (UNEP, 2015). Further, interviewees point out that with 

increasing demand on resources (water, energy) and associated worsening of system 

inefficiencies, the focus should tilt toward demand management policies. As we have 

seen, demand management is a strength of urban resource management. Therefore, an 

integrated policy framework is essential to effectively engage local governments and 

citizens.  

“Under the current natural resources governance system, limited attention is given to 

resource efficiencies, innovation and technology, and demand management policies at 

the local level” (NGO: CC&Env28). 

2. Climate change impact 

Universally, participants recognize that all the Arab cities are exposed to climate 

change, particularly increased temperatures. Temperature increases contribute to water 



 

175 
 

scarcity or stress and have a negative effect on food production (including urban 

agriculture), on energy provision (most notably when hydroelectricity is in the energy 

mix), and on energy consumption. Study participants see the cross-cutting impact and 

associated trade-offs of climate change as a driving factor to the adoption of an integrated 

policy framework and the localization of the WEF nexus approach in the Arab cities for 

the following reasons.  

Scholars identify cities as the place where most GHG emissions originate and 

climate change impact can be experienced (Agyeman et al., 1998). As the Allen 

Consulting Group (2005, p. xvi) in their 2005 report on climate change adaptation in 

Australia have made clear, “climate risk decisions will be made by the decentralized 

decision-makers in the local government, private sector and households”. Researchers 

identify cities, local authorities and communities as being key players in facilitating 

and/or coordinating climate action and creating innovative locally suited responses 

(Bulkeley and Betsill, 2003; Linstroth and Bell, 2007). Therefore, the study participants 

affirmed that climate change impact should be seen as an opportunity to encourage 

central and local Arab governments to commit, collaborate, and leave behind mono-

sector planning approaches. As Rasul and Sharma (2015, p. 10) argue, “Effective 

adaptation and nexus approaches share common features. Management of water, energy, 

and food security has an impact on adaptation, and the strategies and policies aimed at 

climate mitigation and adaptation have significant implications for nexus challenges”. 

However, participants also point out that Arab cities share common gaps and challenges 

such as weak legal and legislative frameworks and institutional capacity and resources 

constraints that work against the achievement of sustainability and resilience and make 

the transition to integrated policy-making a challenge. Further, study participants 

revealed that large numbers of Arab people depend on climate-sensitive sectors such as 

agriculture, forestry, and fisheries, have limited resources and capacity, and live in 

climate-vulnerable settings such as mountains and coastal areas. The goal of adaptation is 

to reduce vulnerability to both climatic and non-climatic changes, so it is closely linked 

to achieving the sustainable use and management of water, energy, and food, which are 
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vital for sustainable development, by harmoniously addressing water, energy, and food 

security challenges.  

3. Socio-economic conditions 

Many scholars argue that cities are responsible for the majority of GHG 

emissions, since most economic activities are concentrated in urban areas. City GHG 

emissions reflect the structure of a city, its energy sources, and its residents’ lifestyles 

(income, consumption pattern, etc.). Study participants argue that the rapid population 

growth and urbanization in the Arab cities will exacerbate the need for more economic 

development; therefore, as development proceeds, GHG emissions are driven more by 

energy services required for transportation, lighting, heating, cooling, etc. 

As the Arab region relies heavily on oil and gas to meet domestic energy demand 

(Gelil et al., 2013), the energy sector has been and will continue to play a critical role in 

the region’s socioeconomic development (Bachellerie, 2012). Further, the increasing 

frequency of extreme weather events makes it ever harder for Arab governments to meet 

their plans and objectives. Accordingly, study participants stress the need for integrated 

policy framework and effective collaboration between central and local governments to 

promote growth and also mitigate climate change. Therefore, cities will need to shift to 

renewable energy sources, change citizens’ behavior, improve energy efficiency, improve 

urban design to avoid sprawl and increase density, improve public transit, and change 

building practices. On the other hand, study participants stress the need for integrated 

approaches to target the related phenomena of vulnerability and poverty. Since the 

adaptive capacity of those affected by climate change ultimately depends on their access 

to poverty-reducing opportunities, adaptation plans can only be effective if they are built 

into the wider development agenda. Study participant stress the need to understand how 

the context of urban vulnerability influences poverty and how people adjust their 

adaptation strategies before a nexus-based response strategy is devised.  

Given the great complexity of the socio-economic processes that result in GHG 

emissions, as well as those of adapting to a changing climate, study participants call for 

more systematic, integrated, or comprehensive efforts to align incentives across sectoral 

and cross-sectoral policy areas to reflect climate change objectives and deliver policy 
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coherence. They argue that in order to provide the basis for climate policy integration, 

there is a need to empower local government and clarify the roles and responsibilities of 

all stakeholders.  

4. Rapid urbanization 

Urbanization, poses many challenges if not properly managed (GIZ, 2012). Most 

Arab cities are challenged by rapid unplanned urbanization as a result of rapid population 

growth, migration, immigration, socio-economic development, etc. This urban expansion 

has been always a significant challenge to Arab local governments in responding 

effectively to citizens’ needs. With the unplanned rapid urbanization, Arab cities are busy 

developing built environment to provide more affordable housing and employment 

opportunities, and this is happening at a cost to other sectors and priorities. Further, the 

absence of comprehensive urban policy in most Arab cities has undermined the policy 

coherence of the multiple central and local government institutions that perform urban 

development functions.  

“During the last few years, migration from rural areas to urban areas played an 

important role in city development and expansion” (LGov: UPP&Env6). 

“Unplanned and random urbanization in most Arab cities occurs because of rapid 

population growth, with concentrated urban centers surrounded by slums, leading to 

disparities and uneven service provisions between the rich and poor and leaving some 

undersupplied” (RE: Env&CC,W26) 

Meanwhile, the Arab cities’ prevailing governance and management practices in 

which resources are managed in isolation by their respective sectoral departments (e.g. 

water, energy, agriculture) have resulted in wasteful trade-offs and increasing 

fragmentation of infrastructure, land-use, and governance mechanisms at the city and 

metropolitan level. The study participants stressed that the challenges posed by 

urbanization would not simply go away without conscious efforts and interventions. 

Further, they perceive urbanization as an inter-sectoral phenomenon involving all aspects 

of social, economic, and environmental development; therefore, it should abet rather than 

hinder institutional collaboration, comprehensive planning, and policy integration and 
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coherence. Accordingly, to sustainably govern urban growth, resource inter-

dependencies, and climate change impact, it is now more recognized than ever that the 

way forward must be an integrated approach to development and resource management, 

both across sectors and across scales. 

5. Population growth 

Demographic factors are commonly recognized as a primary global driver of 

human-induced environmental change, along with biophysical, economic, sociopolitical, 

technological, and cultural factors (Jill, 2005). The Arab region’s population is currently 

over 360 million — 50% live in cities — and is expected to increase, associated with 

rapid unplanned urbanization. Further, the regional instability will lead to more 

immigration and migration that will significantly affect some Arab cities’ demographic 

profile. Further, it will increase pressure on cities’ natural resources, built environment, 

employment opportunities, social tension, etc.  

“With rapid population growth and migration, municipalities are squeezed between the 

problems arising from the servicing requirements of their debt and those posed by their 

counties’ poverty” (LGov: UPP&A&F7). 

“Poorer Arab countries account for a very large share of the region’s population. The 

high rate of population growth has caused, and continues to cause, greater 

impoverishment and social tensions, delaying any political and democratic reforms” 

(RA: E&CC&RD2). 

“Rapid population growth along with social, agricultural, and industrial development 

has widened the growing gap between natural resources’ supply and demand” (Gov: 

NPP&W&A13). 

Section 4.2.1 diagnoses and gathers multi perspectives from a range of study 

participants representing Arab region to give an overview of what would hinder or 

support Arab local governments from adopting an integrated policy framework to 

respond to climate change and advancing the WEF nexus approach in the Arab cities. 

Despite that the factors reflects the Arab region perspective, yet it points toward elements 

of a GAM integrated policy framework. However, to propose the GAM integrated 
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climate policy framework, there was a need to more closely examine some of these 

factors, inter-linkages, and trade-offs in the context the Greater Amman Municipality. 

4.2.2 Jordan’s perspectives on the WEFCC nexus  

Research Question 1.1: How have the existing governance structures for water, 

energy, food (agriculture), and climate change been incorporated in national and 

local policy-making in Jordan? 

In total, 39 semi-structured interviews were conducted at the national level to 

investigate the existing inter-linkages between water, energy, food (agriculture) and 

climate change, related policies and institutional context to provide deeper insights about 

existing governance, inter-linkages, and perceptions on the nexus approach in Jordan at 

both national and local levels. This research question was explored and analyzed using 

the layout of questionnaire 2 (Appendix 2). 

Nationally, 17 interviewees were acquainted with the WEFCC nexus approach 

and had heard of it. However, when the researcher explained the principles to 

interviewees who were not familiar with it, they quickly comprehended the concept. It 

was clear they were not familiar with the term “nexus”. In addition, only nine 

interviewees have attended a regional and/or national conference and/or workshop related 

to this approach. Most interviewees (30 out of 39) consider this approach strongly 

relevant for their work; they describe it as an “effective coordination approach”. 

However, none of interviewees’ organizations have adopted the WEFCC nexus approach, 

although their organizations are trying very hard to enhance the level of vertical 

coordination (policy-making, managers, employees, operations, utilities) within the same 

sector and the horizontal coordination between sectors. 

“It is a new approach; gaining support will require a longer time. Therefore, a lot of 

awareness programs are still required” (Gov: NPP&LD1). 

“Having a chance to attend a WEFCC-nexus-related conference and workshop does not 

mean I’m an expert now. More tailored awareness programs are still required to answer 

Jordan’s needs and problems” (Gov: NPP&Env&CC5). 
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“Most of the nexus awareness activities are conducted at a higher policy level. I guess we 

need more at the technical and operational level” (Gov: NPP&Env14). 

“The topic is very well-timed and suitable for Jordan, especially when we are talking 

about future water and energy security projects” (Gov: LD20). 

“I guess a few national nexus activities are being launched to raise awareness and to 

develop the national capacities; these are mostly driven by international and regional 

development agencies” (NGO: A&Env27). 

“The concept has been introduced through international funding agencies; national 

ownership is not yet achieved. I am not aware if there is any ministry adopting it” (NE: 

NPP&W33). 

“I have attended two awareness activities, targeted at various audiences (policy-makers, 

planners, operations, etc.). However, I guess it should be designed for a specific interest 

group to maximize the benefit and enhance the dialogue” (Gov: NPP&E&SD6). 

4.2.2.1 Jordan’s WEFCC policies and strategies 

All interviewees were fully aware of the existing national water, energy, food, 

agriculture, and climate change policies and strategies. In addition, 20 interviewees 

participated in formulating some of these policies. Moreover, the majority of 

interviewees (24 out of 39) get guidance from these policies and strategies in their work, 

except for local government, academic institutions, and NGOs interviewees. Interviewees 

stressed that managing natural resources and coping with climate change in Jordan 

involves a range of actors, who are pursuing often independent, but sometimes 

interdependent, goals. Despite the significant interconnectedness between water, energy, 

food (agriculture), and climate change sectors, different ministries that have different 

mandates and functions developed various national related strategies and policies, as 

illustrated in Table 4.1. 
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Table 4.1 Jordan’s WEFCC policies and strategies 

Ministry Policy/Strategy Year of 
Development 

Ministry of Water and 
Irrigation  

National Water Strategy 2025 2015 

Energy Efficiency and Renewable Energy 
Policy for the Jordanian Water Sector 

Climate Policy for a Resilient Water Policy 

Ministry of Environment  National Climate Change Policy 2013–2020 2013 

Ministry of Agriculture National Food Security Policy 2014 

National Agriculture Strategy 2009 2009 

Ministry of Energy and 
Mineral Resources 

National Energy Strategy 2007–2020 2007 

 

The interviewees mentioned that water, food, and climate change policies and 

strategies are up to date; however, the energy strategy was prepared in 2007, and the 

agriculture strategy was prepared in 2009. They require updating to reflect the current 

national, regional, and international challenges and opportunities as well as the sudden 

population increase due to the neighboring countries’ instability. One interviewee, who 

represents the Ministry of Agriculture, mentioned that agriculture strategy is currently 

under revision. However, when I asked other interviewees, none of them were aware of 

that process.  

“Honestly, I have no idea if the Ministry of Agriculture is currently revising its strategy. 

However, I am not surprised, since this is a common practice in some ministries; they do 

not engage other sectors because they think, plan, and implement their policies in silo” 

(Gov: NPP&SD2). 

4.2.2.2 WEFCC inter-linkages 

Jordan’s potential WEFCC inter-linkages were explored to reflect on the 

interviewees’ insights and experiences. As a starting point, and due to water scarcity, 

most interviewees (35 out of 39) stressed that water resources should be considered as the 
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core of Jordan’s WEFCC nexus framework. In addition, interviewees clarify that when 

they mention food they refer to “agricultural activities”, since the food sector entails 

many dimensions (e.g., quantities, qualities, marketing, production), and this is not 

structured yet in Jordan. However, a new food security policy was recently launched. 

Moreover, many interviewees (29 out of 39) affirm that climate change and related 

impacts is a cross-cutting issue that cannot be ignored while talking about socio-

economic and sustainable development. Furthermore, they all affirm that the scope of the 

WEFCC nexus should take into consideration the following factors: resource availability, 

supply vs. demand, climatic conditions, demographic factors, urbanization, socio-

economic status, etc. The interviewees explored various linkages such as water–energy, 

water–food, food–energy, water–food–climate change, and energy–climate change. 

However, at the national (Jordan) level, the water–energy and water–food inter-

linkages were ordered as first and second priority, respectively. Figure 4.3 illustrates 

Jordan’s WEFCC nexus framework (priority inter-linkages, internal and external 

pressures, and internal and external opportunities) based on interviewees’ contributions 

and insights. 

 
Figure 4.3 Jordan’s WEFCC nexus framework 
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Water–energy Nexus: The majority of interviewees (35 out of 39) stressed the 

water–energy inter-linkages as the first national priority. Interviewees emphasized the 

significance of the availability of water and energy resources in supporting socio-

economic development and sustainability in Jordan. For some interviewees (20 out of 39) 

talking about water and energy security should be part of the national security dialogue 

and political stability considerations because of current conflicts and regional instability, 

which affect the water and energy security in Jordan. They argue that Jordan is 

considered number four worldwide in terms of water scarcity, with water availability per 

capita less than 150 m3 per day. In addition, Jordan is energy insecure, with most of its 

conventional energy resources (97%) imported from neighboring countries. 

Moreover, the water sector currently consumes up to 15% of total electricity 

produced, and most new unconventional water resources (e.g., desalination and treated 

wastewater) are energy intensive. On the other hand, Jordan’s energy security future 

plans are water intensive, particularly nuclear and shale oil options. Further, many 

interviewees (17 out of 39) express their worries about climate change impact on water 

and energy resources in Jordan. They explain that with higher temperatures people will 

demand more energy for cooling purposes and with less precipitation water resources 

(surface and ground) will be threatened. Therefore, considering climate change impact is 

necessary in the water–energy nexus framework. 

According to the interviewees, the water–energy interconnectedness should be 

unquestionable in Jordan. They claim that the water and energy future plans will reshape 

the national dialogue and plans, especially with the sudden population increase. 

Therefore, both resources have to be planned and managed in nexus, as huge potential 

cooperation opportunities exist, such as the massive renewable energy resources, 

available technologies, and private sector interests. They argue that current conflicts in 

the neighboring countries will affect national efforts toward achieving water and energy 

security and sustainable development. Subsequently, several related sectors would be 

affected, such as food, and health. Accordingly, most interviewees argue that the water–

energy nexus needs to be tackled from an institutional dimension, taking into account the 
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array of complex factors influencing supply and demand and not just input–output 

relations. 

“Despite the fact that the water–energy nexus has a multi-level nature, yet it is often 

considered as a national security priority” (Gov: NPP&W&Env11). 

“Jordan is insecure in terms of water and energy, and its economy will be more volatile 

if these resources are not managed collaboratively during planning and developing 

related policies and plans” (IDA: CC&Env&SD37).  

“Jordan’s water resources’ options are limited — mostly desalination, a very energy-

intensive option. They can benefit from renewable resources to overcome energy 

availability” (NE: NPP&W33). 

“Owing to the strong water–energy relation, the nexus approach should be given priority 

at national levels” (IDA: W&E&A&F39). 

“Water security means energy security. To secure water in this arid environment, energy 

should be secured first” (NE: NPP&SD34).  

“Jordan is blessed by its renewable energy. The Ministry of Water and Irrigation is 

currently studying these options to substitute conventional energy resources for pumping 

ground water” (Gov: NPP&W12). 

“Jordan’s national energy strategy targeted 10% renewable energy resources by 2020. 

This target can be maximized if it is incorporated in other related sectors, such as water 

and agriculture” (NGO:CC25). 

“Our policies are mainly supply-driven. We have to consider significantly the demand 

where potential resources savings exist” (NE: NPP&SD34).  

“Despite public opposition, the government of Jordan intends to move forward with the 

nuclear and oil shale plans. Both are water intensive in a country challenged by water 

scarcity” (NGO: A&Env27).  
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“Water and energy have been treated as separate sectors for planning, policies, and 

management in Jordan” (Gov: NPP&LD1). 

“It is expected that large-scale desalination of sea water (Red Sea – Dead Sea project) 

will be required to close the gap between supply and demand” (IDA: F&A&CC36). 

“Water sector future plans indicate that wastewater recovery and reuse will be expected 

for use in irrigation and industry, that means that special treatment energy-intensive 

processes will be required” (LGov: UPP&A&SD31). 

“Jordan’s oil shale reserves are considered in current energy plans to contribute in the 

future energy mix. It is worth noting that oil shale extraction is a water-intensive 

process” (Gov: NPP&E&CC8) 

“The current water strategy notes the need for addressing the energy security problem; 

however, that does not mean the current water and energy systems will improve the 

integration between the two resources soon” (Gov: NPP&E&SD6). 

Water–food Nexus: Most of the interviewees (29 out of 39) emphasized water–

food inter-linkages as the second national priority. Talking about this topic had several 

national and local dimensions, mainly social and economic. Most interviewees (33 out of 

39) considered the water–agriculture nexus as a social security issue due to the direct 

relations with farmers’ well-being. All interviewees mentioned that the agriculture sector 

is the largest water consumer and the most inefficient water user in Jordan. In addition, 

they stressed how food security (agriculture production) was affected by water sector 

constraints (availability, prices, etc.), agriculture mismanagement, inefficient irrigation 

practices, institutional framework, and the dominant supply-driven policies. According to 

interviewees this is a complex topic with related socio-economic consequences to a 

significant number of marginalized farmers and communities. Despite many efforts being 

invested to overcome water scarcity, support the agricultural sector, and enhance food 

security, humble results have been achieved owing to the miscommunication and lack of 

coordination between related sectors during the formulation of related policies, strategies, 

and plans.  



 

186 
 

 “The agriculture sector is still considered the largest water consumer in Jordan, with 

the highest inefficiency. It is crucial to consider the linkages seriously on the demand 

side” (Gov: NPP&W&A3). 

“For a long time supply-driven policies shaped the consumers’ behavior. They took 

water availability and low prices for granted, and they did not consider that one day it 

will become very scarce” (NGO: W&CC26). 

“Under climate change adaptation, there are many options and measures that can be 

applied in Jordan to encourage using water more wisely and cost-effectively in 

agriculture activities” (AR: A&F&CC23). 

“Unregulated groundwater pumping and inefficient irrigation practices have all resulted 

in excessive agriculture consumption of water” (AR: W&CC21). 

“Water harvesting, drought tolerant crops, smart irrigation techniques, and renewable 

energy support farmers in facing increasing energy prices and water scarcity” (NE: 

NPP&W33). 

“There are many synergies and trade-offs between water and agriculture practices. 

Promoting food production impacts water quality and reduces fresh water resources. In 

addition, decreasing agriculture activities will affect socio-economic conditions of 

farmers, the most vulnerable group (LGov: UPP&W32)”. 

Most interviewees (22 out of 39) acknowledged the cross-sectoral nature of 

climate change impact and how important it is to incorporate this in future plans and 

policies. They highlight the development of Jordan’s first Climate Change Policy. They 

affirm that the policy accommodates all national climate change priorities for action and 

provides a highly flexible policy reference point upon which further strategies and 

sectoral policies and plans can be based. The climate change policy was a result of an 

extensive multi-stakeholder consultation and dialogue process that involved all active 

organizations from various sectors in Jordan. Further, they mentioned that a draft 

intersectoral coordination mechanism roadmap was developed by the Ministry of 

Environment to support the implementation of Jordan’s Climate Change Policy. 
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 “Better understanding of the intersectoral linkages is necessary to develop appropriate 

adaptation and mitigation strategies that recognize the full extent of climate change 

vulnerability, rather than viewing single sectors in isolation” (Gov: NPP&W&CC10). 

“Despite the intensive consultation process in developing Jordan’s climate change 

policy, the policy is not yet fully adopted and incorporated within the related sectors 

policies and plans because of the limited financial and technical capacities” (Gov: 

NPP&E&CC8) 

“The cross-sectoral nature of climate change requires strong intersectoral coordination. 

At the same time, a cross-sectoral approach runs the risk that responsibility ends up 

diluted and that strategies become fragmented owing to the failure to effectively 

coordinate different strategy features and governance arrangements” (Gov: 

NPP&Env&CC5). 

Concerning the existing national WEFCC nexus initiatives, only 10 interviewees, 

who represent water, energy, environment ministries, international development agencies, 

and national experts, were aware of the national WEFCC nexus initiative. These 

initiatives represent water–energy–climate change inter-linkages, supported mainly by 

donors (Japan International Cooperation Agency, German International Cooperation, and 

the World Bank). 

4.2.2.3 Jordan’s policy-making and planning processes 

 Jordan’s overall national policy hierarchy and planning processes were explored 

to find potential entry points that might support the advancement of the WEFCC nexus 

approach in Jordan at national and local levels. Figure 4.4 was created using the 

interviewees’ responses; it distinguishes between two main levels. First is the strategic 

level where national vision, policies, and strategies are formulated. Second is the policy 

implementation level where programs, projects, and activities are developed and 

implemented. Monitoring and evaluation processes crosscut the two levels, accompanied 

by relevant key performance indicators (KPIs) and targets. The interviewees affirm that 

local governments are usually not represented in the national policy hierarchy; however, 

most programs and projects are implemented within municipalities’ jurisdictions. 
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Figure 4.4 Policy hierarchy in Jordan 

 

At the national level, interviewees affirm that “Vision 2025” is the main current 

policy-guiding framework in Jordan. It covers the upcoming 10 years and was developed 

under the capacity of the Ministry of Planning and International Cooperation (MOPIC) in 

a dialogue-based participatory method with all stakeholders, including the private sector, 

NGOs, and civil society. Vision 2025 aimed to achieve integration and 

comprehensiveness in identifying development priorities and to work on translating the 

vision’s initiatives into applicable programs and projects. However, 15 interviewees were 

not satisfied about the Vision 2025 stakeholders’ engagement process. They claim that it 

was a one-day consultative workshop to discuss the final draft; though this was not 

enough for the public to provide input and advice. Further, they revealed that the 

document was missing regional instability factors, scenarios to overcome exacerbated 

demand on natural resources (e.g., water, energy, and food), and population growth 

scenarios, which are important in light of the current refugee crisis in the region and 

particularly in Jordan (Syrian refugees constitute 20% of Jordan’s population). In 

addition, the document included three sections dedicated to water, energy, and food 

security. However, these resources were discussed at the sector level and in silo; no inter-
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linkages approaches were considered to tackle this interconnectedness. In addition, under 

the environment sector, the potential impact of climate change was missing. However, 

Jordan’s government recently made commitments and set targets and plans to reduce 

GHG emissions by the year 2030.  

Study participants revealed that there is a complex interplay between cultural 

forces and political structures in Jordan. Both shape and inform Jordan’s planning and 

policy-making processes. For instance, the WEFCC policies in Jordan are formulated 

through a set of institutions; they are defined as a set of informal and formal rules that 

structure interactions between organizations and between individuals. Further, each 

institution has its own politics, culture, interests, and expectations, which limit and/or 

enhance coordination and prospects for coherent policy development. In addition, 

institutional rigidity is considered as one of the constraints to Jordan’s policy 

development. For example, the existing cultural values have largely contributed to this 

rigidity owing to internal conflicts within each institution and across sectors that impede 

most cooperative action between actors, as no mechanisms are in place to enforce 

cooperation in policy development. Further, a reality gap between ideas of the best 

practice and the actual legal, administrative, political, and economic processes that exist 

means that a “one size fits all” approach is likely to produce perverse outcomes. On the 

other hand, politics has been identified as a key issue to understand policy management. 

It has been revealed that the cabinet of ministers and other politicians at the top play a 

significant role in policy formulation and implementation. Because local governments do 

not control power, politics at the national level emerges as supreme and undermines other 

rational bases for policy determination. Subsequently, a policy deficit is caused at the 

local level. Further, the public cannot influence policy development in Jordan owing to 

the government’s attitude towards public participation. For instance, the government 

failed to bring public or communities together, which resulted in ignoring the social and 

cultural context within which they live and organize themselves and made it unable to 

overturn the pyramid of decision-making by giving beneficiaries voice and choice. 

Another political dimension worth mentioning has been the issue of donors. For instance, 

the influence of donors (who impose their preferences on reforms that are sometimes 
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inappropriate) often leads to failure. Therefore, Jordan’s high-level dependence on 

external funding — which comes with conditionalities — may require new policies that 

may contradict homegrown policy preference. 

At the sector level, each ministry led on formulating and making the related sector 

policies and strategies. Stakeholder engagement, public participation, and policy 

comprehensiveness are subject to many factors: ministries’ leadership, available 

capacities (technical, financial), analytical skills, donor prerequisites, policy 

implementation modalities, etc. Interviewees further affirm that most current policies are 

inadequately informed by research-based evidence because of information gaps, 

confidentiality, the need for speedy responses, political expediency, and the fact that most 

policy-makers are not scientists. According to the interviewees, long lasting regional 

instability, the economic situation, and scarcity of resources shaped the current policy-

making processes, which respond to short-term pressures and tackle causes, not 

symptoms. However, the government should produce policies that really deal with 

problems and that are forward looking and shaped by evidence. In addition, some sectors’ 

policy-making processes frequently do not consider social and demographic factors and 

accurate figures (e.g., poverty, unemployment, urbanization, population growth) and 

direct and indirect consequences on other sectors and beneficiary groups. Further, public 

engagement during the policy-making process is weak, some consultations just happened 

to meet donors’ requirements. Interviewees stressed that the following elements: quality 

of data, holistic understanding of the context, analytical skills, and political support, are 

essential for policy-making processes in Jordan. In addition, policy-making processes 

most often fail to include the evaluation phase. Interviewees revealed that the current 

policy-making process is siloed in nature, where sectors work separately from each other, 

following different policy objectives and working to different time scales. Further, it is 

rare to find holistic policy interventions at the national and local levels that tackle diverse 

aspects of a problem simultaneously, are well-targeted, and have sufficient resources to 

succeed. Synergies between different sectors and actions are unexplored.  

“Most strategies often set out broad aims and objectives and appear to say all the right 

things about working together to achieve common goals; however, they rarely contain a 
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proper implementation framework for how they are to be achieved, containing detailed 

agreements on joint actions, budgets, timescales, etc.” (AR: W&CC21). 

“From my experience, strategies developed as wish lists with many different objectives 

but no consensus on the most important cross-cutting issues that need to be worked on 

together to achieve clear goals” (IDA: F&A&CC36). 

“Some public organizations’ lack of flexibility in determining their own targets means 

that they are likely to give priority to their own priorities instead of those set 

collectively” (IDA: F&CC38). 

“Sometimes we are missing coordination and integration within the same sector. For 

example, the water sector is under the Minister of Water and Irrigation, though it is 

managed by three institutions that were set up in silos with their own mandates, 

territories, laws, and by-laws” (Gov: NPP&E&SD6).  

“The National Committee on Climate Change is a good example of sectors’ 

interconnectedness and intersectoral coordination established by the Prime Minister in 

2001; however, the committee still lacks some technical and financial resources and 

capacities to support its mandate” (IDA: F&A&CC36).  

Concerning the national policies’ scope and spatial level, all interviewees affirm 

that usually policies were prepared at the national level through the related ministry 

(central government) to be implemented at the local level. Thus, local governments are 

not engaged in this process. In addition, horizontal coordination and communication 

between ministries is unseen. Usually, during the policy formulation, a core team or 

committee involves nominees from related ministries; however, sometimes the 

nomination process does not follow a clear terms of reference, leading to irrelevant 

expertise participation – the wrong people in the room. The policy or strategy document 

usually consists of sector overview, challenges, opportunities, proposed programs and 

projects, key performance indicators, operational targets, and sometimes a rough estimate 

of the budget necessary for implementation. Most policies and strategies are missing 

action plans and coordination mechanisms for implementation.  
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“All policies are sector-oriented and focus on the national level. It is not common to 

engage local government (municipalities) during the formulation processes” (NGO: 

SD&CC24). 

“I can affirm that the vertical link (during policy formulation) between local government 

and national government is very weak and not systemized” (NE: NPP&Env35). 

“At the operational level, some coordination occurred if a project will be implemented 

with municipality jurisdictions; however, it is a case-by-case relation” (Gov: 

NPP&W&CC10).  

“Since the local government is not engaged in the sector’s policy formulation, so their 

needs and priorities are not reflected at the national level” (IDA: W&E&A&F39). 

“Ignoring some stakeholders during policy formulation will create many problems later 

during the implementation. I have many examples of unsuccessful policies” (IDA: 

F&CC38). 

“Some people at the local level communicate their needs through the related ministry’s 

department (operated at the local level) or their district Parliament Representatives, and 

sometimes they contact the related minister through his connections, i.e., relatives and 

friends” (AR: W&CC21). 

 “According to some donor’s conditions, some policies are developed at a higher level 

with no consultation process and get adopted quickly by the cabinet” (Gov: 

NPP&E&CC8). 

At the level of implementation, one of the main policy and planning tools in 

Jordan is the 3-year Government Executive Program (GEP). The GEP incorporates 

national development vision and priorities through translating the national policies and 

strategies into applicable work procedures. Under the GEP, several programs, projects, 

legislations, and activities are linked to the goals for each sector. According to some 

interviewees, a precise method is applied in identification of GEP priorities; usually 

taking into consideration the level of importance, the readiness, and the expected effect of 
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the project, as well as the administrative and technical capabilities of the ministry 

concerned. However, other interviewees reported that sometimes there are no specific 

standards applied for accepting suggested projects, except if it is proposed by a powerful 

entity or individual, which disintegrates the vertical and horizontal incorporation of the 

programs.  

The GEP preparation process usually undergoes several stages, starting with the 

accreditation of the coordination committee by the Prime Minister and continuing with 

meetings with cabinet committees and ministers’ council to discuss each sector’s projects 

in order to guarantee coordination between development sectors and to better identify 

priorities. Technical committees/groups are formed, consisting of representatives of all 

relevant organizations and institutions, including private sector organizations, in order to 

evaluate the submitted strategies and programs and to develop the sectoral development 

plans. Developed sectoral plans are submitted to the executive committee responsible for 

the preparation of GEP, chaired by the Secretary General of MOPIC. Other members of 

the committee include: 

• Ministries’ representatives; 

• Government organizations’ representatives; and 

• Other members in accordance with the Planning Law No. 68 for the year 1971, 

Article 7. 

When the GEP is drafted and the list of programs and projects are ready, MOPIC 

works on harmonizing them with the general budget and the budgets of independent 

governmental units, in cooperation with the Finance Ministry and the General Budget 

Department. The funding priority is usually given to the ongoing and under-construction 

projects and projects with ultimate necessity, noting that expectations have to be within 

the financial abilities. The GEP is a dynamic and flexible document that allows inclusion 

of the urgently needed projects by justification of the needs for such projects and 

approval by the Cabinet of Ministers. A Royal Decree can also make 

inclusions/amendments to the plan. The GEP development process takes approximately 1 

year and closely follows the national budgetary cycle.  
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All interviewees exhibited the need for rapid actions to enhance the 

implementation mechanisms, increase financial resources, and develop technical 

capacities and monitoring and evaluation systems for policies developed under GEP.  

 “Most current policies are missing action plans or allocated budget for implementation; 

therefore, no actions are taken after formulation” (IDA: CC&Env&SD37). 

“Secure money is a limiting factor for policy implementation. Some policies or strategies 

are developed through donor-funded projects; therefore, after closing the project no 

more action is taken to follow up” (IDA: F&A&CC36). 

“Implementing the climate change policy required more than US$ 10 million, which is 

beyond Ministry of Environment financial and human capacities (LGov: 

UPP&A&SD31)”.  

According to the interviewees, many factors play a role in accelerating or 

hindering the policy-making process: leadership, public consultation, stakeholder’s 

coordination, and technical and analytical capacities. Further, information and data are 

particularly lacking at national and local levels, which undermines a good understanding 

of the local context and leads to expensive and ad hoc surveys by local organizations, 

which are not always shared effectively. 

 “During the policy formulation process, the public is not consulted, and not all 

stakeholders participate. However, in some cases a national consultation workshop was 

conducted, with all stakeholders invited, to present the draft policy for feedback and 

comments” (LGov: UPP&Env&E&CC29). 

 “Not all policies or strategies are adopted by the cabinet; this makes it not a priority for 

other sectors to incorporate it within their plans, especially when it is a cross-cutting 

policy, such as the National Climate Change Policy” (NGO:CC25).  

“Some policies or strategies are not accompanied by action plans, key performance 

indicators, and targets to be achieved and measured according to a pre-set time frame” 

(LGov: UPP&A&SD31). 
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“Some policies are developed to meet donors’ conditions and requirements. Therefore, 

related ministry ownership is not always or fully guaranteed, especially at the 

operational level” (Gov: NPP&W&CC10). 

“The high turnover within government institutions ministries, especially ministers and 

high-level employees, keeps changing work priorities and the daily action plans. This 

interrupts the effective implementation” (Gov: NPP&W&Env11). 

“The current regional instability, as well as the huge number of refugees, shifted all 

national priorities to decrease the accelerated pressure on infrastructure (e.g., education, 

health, housing, etc.) and to meet the rising demand on natural resources, particularly 

water, energy, and food” (Gov: LD20). 

“For example, the National Climate Change Policy and the delivery mechanisms are not 

legally binding. Therefore, in many cases partners feel free to participate in collective 

strategic planning but not necessarily obliged to translate the agreements into concrete 

actions” (Gov: Env&CC13). 

“Across each of the four policy areas (water, energy, food, and climate change) many 

staff lack skills of communication, negotiation, coordination to integrate work. In 

addition, the public employment services lack high-trained staff and rewards for 

innovative actions” (LGov: UPP&A&SD31). 

“When we talk about impact, we have to be careful. Are we measuring impact on 

national, sector, or local level? Since we are talking about local level, these policies were 

made available to the national government and were not considering the local level” 

(NE: NPP&W33). 

Despite these challenges, interviewees were able to identify six entry points to 

incorporate the nexus thinking within the national planning process, as illustrated in 

Figure 4.5.  
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Figure 4.5 Jordan’s national planning process and nexus entry point 

This section explored interconnected water–energy–food–climate change nexus 

challenges in Jordan from a policy formulation perspective. The government of Jordan 

has adopted a range of ambitious development policies, but there are a number of 

challenges related to the effective coordination between actors and implementation of 

these policies. I expected to find gaps in the institutional setup, but many challenges were 

related to lack of effective coordination mechanisms between and within institutions. 

However, improving the institutional interplay among key actors in the nexus is not 

simply a technical matter. The key challenge for the nexus is governance (e.g., how to 

facilitate a process of institutional coordination and, importantly, who decides what 

issues are addressed when and, above all, how). 

Addressing these issues requires significant changes in the governance of the 

nexus, starting with the ways in which processes of institutional coordination are 
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facilitated so that the division of responsibilities and decision-making powers can become 

clearer. Establishing and maintaining multi-stakeholder coordination processes requires 

sufficient resources, skilled facilitators, time, and political support for the 

implementation. Importantly, the necessary changes also require a shift in mindsets away 

from engineering approaches that favor optimization and control toward more diverse 

and flexible approaches that are grounded in local realities. 

According to the interviewees, the institutional landscape of the water–energy–

food–climate change nexus is just as complex as the biophysical processes it aims to 

govern. Understanding existing institutional arrangements and the linkages between them 

is a crucial prerequisite to move towards more sustainable management of natural 

resources and development in Jordan. Further, operationalizing the nexus approach 

requires analytical frameworks that capture the multidimensional linkages between actors 

engaged in or affected by the management of water and land resources for multiple uses 

to meet demands for food, energy, and ecosystem services.  

“The multiplicity of actors that deal with the nexus sectors across ministries and public 

agencies, between levels of government, and at the sub-national level is a challenge” 

(IDA: W&E&A&F39). 

“The roles and responsibilities for water, energy, and food security are scattered and not 

always effectively coordinated. As an example, according to the recent food policy, there 

are up to 15 central authorities involved in food management alone” (NGO: SD&CC24). 

“The multi-level nature of governing nexus generates mismatches between WEFCC 

management boundaries and administrative boundaries (municipal, governorate, 

districts) at which water, energy, and food are managed” (IDA: CC&Env&SD37).  

Further, most interviewees (25 out of 39) were not able to anticipate a clear role 

for the local government in the national nexus framework. However, some interviewees 

(15 out of 39) claim that local government should receive more attention. Further, they 

were optimistic that the local government role will be translated into applicable work 

procedures after the “Decentralization By-law” that was recently adopted.  
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“The decentralization reform process aimed at engaging people in policy and decision-

making processes related to their geographical areas” (LGov: UPP&Env&E&CC29). 

“Under the proposed by-law, municipalities can form coalitions and implement joint 

projects” (Gov: UPP&LD19)”.  

“The decentralization by-law has the power of a law as it is based on Article 120 of the 

Constitution” (LGov: UPP&SD30).  

“Although the draft decentralization by-law represents a significant step forward in the 

level of local participation and democracy in Jordan, yet it faced criticism by civil society 

organizations and legal and economic experts and researchers in relation to separation 

of powers, defined roles, and administrative and financial efficiency” (NGO: W&CC26). 

“Decentralization will give the local governments more power to formulate and deliver 

polices, thereby increasing their scope for improving coherence and sustainability across 

water, energy, and food national policies and actions” (NE: NPP&SD34). 

“There is a need for effective coordination between centralized frameworks and 

decentralized efforts while developing the nexus agenda (IDA: W&E&A&F39). 

Interviewees considered cooperation as the core of nexus applications, though 

they highlighted some obstacles to achieving intersectoral cooperation: ambiguity about 

roles, fear of conflicts, differences in geographical and administrative boundaries, 

contested leadership, and narrow institutional mandates. Further, interviewees affirm that 

the relationships among interacting units/divisions are important. A balance is also 

needed between informal cooperation (which facilitates day-to-day delivery of 

objectives) and formal collaboration (which means sustainable forms of cooperation that 

are not just reliant on the personalities of individuals). The nexus approach can provide 

some powerful conceptual and methodological ways not only to understand actor 

networks but also to support the engagement of stakeholders in joint learning processes, 

improved planning, and more effective implementation.  
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4.2.3 Localizing the WEFCC at Greater Amman Municipality level 

Research Question 1.2: What are the tensions between national planning 

related to water, energy, food, and climate change security and local priorities, and 

how can they be overcome in the study area? 

In total, 43 semi-structured interviews were conducted to explore the current 

policy hierarchy process at national and local levels, the inter-organizational network 

related to water, energy, food (agriculture), and climate change within Greater Amman 

Municipality jurisdiction, the tensions between national and local in terms of the planning 

and policies formulation processes, the potential interlinking organizations, and the actors 

that can serve to bridge knowledge generation and decision-making activities in the urban 

WEFCC nexus. This research question was explored and analyzed using the layout of 

questionnaire 3 (Appendix 3). 

Locally, five interviewees were acquainted with the WEFCC nexus approach and 

had heard of it. However, when the researcher explained WEFCC nexus principles to 

interviewees who were not familiar with it, they quickly comprehended the concept; it 

was clear they were not familiar with the word “nexus” and how this would apply at the 

local level, particularly for the Greater Amman Municipality (GAM). Most interviewees 

(35 out of 43) refer to the words “coordination” and “collaboration” as a first reaction to 

show they captured the topic under investigation. The low level of awareness was not 

surprising, since this approach was never discussed at the local level in Jordan, the 

resources were supplied by national ministries or utilities not municipal responsibilities, 

and few people were aware of the nexus topic in general. The vast majority of 

interviewees (39 out of 43) considered this approach significantly relevant for their work, 

as they describe it as an intersectoral coordination approach. However, they revealed such 

an approach required more research and development to clearly identify the potential and 

cost-effective inter-linkages at GAM operational and demand levels.  

 

4.2.3.1 Existing urban WEFCC governance 

The existing urban water, energy, food, and climate change policies, strategies, 

regulations, etc. were explored to understand the current activities at the urban level, the 



 

200 
 

related actors, and the vertical and horizontal lines of coordination between GAM and 

other ministries and utilities. Interviewees revealed that the Municipalities Law 

transferred some municipal tasks to other ministries or corporations such as water, 

electricity and gas, and sewers. As a result, municipal councils were left with 26 tasks 

from the original 39 tasks. In 2008 the Amman Master Plan 2025 was developed, which 

provides a framework for infrastructure, planning and zoning, transportation, service 

provision, and public–private partnership in municipal services for the next two decades. 

According to GAM, this plan is considered the city’s blueprint for sustainable 

development and for the achievement of the objectives outlined in national policies and 

strategies. Figure 4.6 represents Amman planning framework, the various planning levels 

(metropolitan, Amman area, and community), and the tools that will be used to 

implement this framework. 

 
 
Figure 4.6 Amman planning framework (Al-Haija and Potter, 2013) 
 

 Interviewees affirm that the Amman Master Plan 2025 was developed in 

consultation with all stakeholders. In addition, they assert that the Master Plan 2025 
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included some policies in relation to the water supply, electricity supply, and urban 

agriculture to be implemented in partnership with all ministries and utilities as follows: 

• Agriculture: nationally the agriculture sector planning and policy-making processes 

were executed by the Ministry of Agriculture. There was a consensus overall among 

interviewees that historically Amman and its suburbs have been well known for their 

agriculture activities and production of olives, grapes, apples, almonds, etc. However, 

the development, land use planning, construction activities, urbanization, and water 

scarcity negatively impacted the agriculture areas and activities in Amman. 

Nevertheless, some interviewees revealed that the agriculture activities were 

promoted under the Amman Master Plan within the limited and no growth zone. The 

master plan aimed to protect and conserve valuable agriculture resources, especially 

high-quality rainfed agriculture land; reduce agriculture water use and improve water 

quality for agriculture; support and facilitate urban agriculture, increased water 

harvesting, and conservation; ensure compatible uses in areas adjacent to agriculture 

land; and encourage high value added economic and environmentally sustainable 

agriculture production such as organic farming.  

“The Master Plan was very ambitious concerning the urban agriculture future in 

Amman. However, if properly supported through planning and policy, local agriculture 

will offer great benefits to Amman” (LGov: UD&W2). 

“Nothing happened since 2008; many construction licenses were being issued to build 

houses over agriculture lands” (Gov: NPP&Env&CC17).  

“GAM already closed the Urban Agriculture Office in 2014. This means no future to 

expand the urban agriculture, food security, or water harvesting” (Gov: NPP&W&A15).  

“Farmers and poor communities in Amman could benefit from the niche market for 

value-added products such as organic goods” (NGO: A&F&W39). 

• Food Supply: some interviewees were aware of the recent national Food Security 

Policy. The policy was developed in 2014 under the supervision of the Ministry of 

Agriculture in consultation with more than 15 national institutions directly and 
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indirectly related to food security. However, few steps were taken to implement it, 

owing to multi-levels and actors involved in the implementations and unclear roles, 

responsibilities, and government accountability. For example, an interviewee 

mentioned that the Agriculture Marketing Organization is the central government 

institution mainly responsible for the marketing of fresh fruit and vegetables. 

However, according to interviewees it does not have an overall view of Amman’s 

present or future food needs.  

According to the Municipalities Law Article 41, the following sections outline GAM 

responsibilities related to food: Section (xiii) “control and monitor bread, meat, fish, 

fruit, vegetables, and other foodstuffs as well as take the required procedures to 

prevent fraudulence and damage to the corrupted foodstuffs, fix prices, and combat 

high prices”. Section (xiv) “Inspects slaughtered animals and establishment of 

slaughter houses: inspects animals and poultry set for slaughtering and takes the 

required precautions to prevent their diseases and define locations for selling them. 

Also, control their slaughtering and dispose of their remnants as well as establishing 

slaughter houses”. Section (xv) “collect sweeps, garbage and waste materials from 

houses and public shops; move and get rid of the same in an organized manner”. 

Section (xvi) “control houses and other places to assure the disposal of their waste 

regularly and control the use of health tools there as well as taking the required 

measures to kill mosquitoes and other insects there”.  

Some interviewees reported that GAM is keen to ensure accessibility for all its 

inhabitants, especially the poor, with good quality food at acceptable prices. 

However, most interviewees revealed that GAM considers food security a national 

issue and therefore a central government responsibility. According to the 

Municipality law, many functions of the GAM have either direct or indirect impacts 

on food security (e.g., collect fees for vegetables and fruit displayed at markets and 

weigh wholesale stuff at the public markets outside shops and stores). In addition, 

some interviewees cited previous efforts in 2000 to develop an urban food supply and 

distribution policy for Amman. However, the policy-makers did not support such an 

initiative because of limited understanding of the importance and impact of such a 
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policy on the socio-economic development of Amman and its environment. 

Therefore, the lack of insufficient data concerning the urban food system and security 

in Amman is still an issue.  

“Urban food security is assigned very low priority by GAM and local governments” 

(NGO: A&F&W39). 

“Local governments consider food security a national issue. GAM does not consider it in 

its plans, and they don’t care about food insecure households” (AR: W&CC33). 

“GAM mainly considers the food markets (construction, operating, and managing market 

places) as a source of income” (NGO: W&CC37). 

“I guess that city executives are not aware of the impact of an efficient food system on the 

healthy development of Amman and of the potential economic, social, and environmental 

benefits accruing from well-functioning urban food systems” (NGO: A&Env38).  

• Water Supply: nationally the water sector planning and policy-making processes are 

executed by the Ministry of Water and Irrigation. However, the Amman Master Plan 

provided a policy framework to guide the current and future services network 

standards, upgrading, and extensions. GAM is responsible for stormwater drainage, 

roads, and solid waste, while the Ministry of Water and Irrigation and the Water 

Company (Miyahuna) provide infrastructure and manage the water supply, 

wastewater collection, and treatment. Whereas GAM, through the Department of 

Assessment and Department of Building Land Tax, applies and collects property 

taxes on all properties located in Amman (called annual rental value), out of which 

3% of the tax collected within GAM area is remitted to Miyahuna. For some 

interviewees, having many and various actors who manage the service within Amman 

creates miscommunication and conflicts most of the time and delays the processes of 

implementations and service delivery. 

• Stormwater Management: according to the Municipalities Law GAM is responsible 

for stormwater management, which includes stormwater drainage provisions, flood 

protection, and stormwater utilization for irrigation, providing stormwater facilities, 
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and retaining and creating tree cover or natural vegetation along wadis and natural 

areas to facilitate ground infiltration of storm water. However, some interviewees 

critiqued GAM’s inefficient flood management during the last three winters, and they 

mention that the floods in Amman damaged many houses, roads, and assets. 

“The stormwater infrastructure in Amman is not maintained regularly. In addition, there 

is a lack of coordination between GAM and other related utilities; accordingly, in the last 

three winters we have experience, very bad experience, in managing the flash floods” 

(Gov: NPP&W&SD21). 

“Lately, huge quantities of water were being wasted during winter seasons. I don’t know 

why GAM is not managing it and collecting it in dams.” (Gov: NPP&W&CC22) 

• Energy Supply: nationally the energy sector planning and policy-making processes 

are executed by the Ministry of Energy and Mineral Resources. However, the Jordan 

Electric Power Company (JEPCO) generates, transmits, transfers, and distributes 

electric power in many geographic areas, including the Amman area. Further, private 

companies and distributors supply fuel and gas. The Amman Master Plan 2025 

encouraged collaboration between GAM and public utilities and stakeholders in the 

efficient use of electricity, reduced reliance on carbon-based fuels and supports for 

alternative energy resources, and the promotion of “green” building practices. 

However, interviewees revealed that few and scattered initiatives have been 

developed, such as the Biogas plant at Rusaifeh Landfill, which uses organic waste 

from hotels, restaurants, and slaughterhouses in Amman, and the recent street 

efficient lighting project. Interviewees related this delay to the other challenges that 

Amman faces, such as population growth, urbanization, and the limited technical and 

financial capacities.  

• Climate Change: nationally the environment sector (climate change portfolio) 

planning and policy-making processes are executed by the Ministry of Environment. 

The National Climate Change Policy (2013) encouraged GAM to mainstream the 

climate change adaptation and mitigation measures into local municipal development 

policies and land-use planning. According to most interviewees no progress has been 
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achieved until now at the local level. In addition, there is no dedicated urban climate 

change policy or strategy. However, some interviewees mentioned the Amman Green 

Growth Program (AGGP), which aims to promote low-carbon investments and 

policies to sustain economic growth in Amman with special focus on the following 

four sectors and related activities (UNEP, 2011):  

• waste (biogas recovery, recycling, and waste to energy) 

• energy (energy efficient street lighting, promoting residential compact 

fluorescent light (CFL) usage, household water solar heaters, wind farms, and 

building energy efficiency) 

• transport (bus rapid transit system, light rail transit system, and fuel switch for 

public vehicles) 

• forestry (plantations in urban and pre-urban areas, urban agriculture) 

In spite of these efforts, interviewees revealed that the AGGP is still not fully 

implemented owing to many challenges: regulatory and procedural alignment (internal 

and external), constant changing of strategic direction, priority shifting due to change 

management and crises, concept rejection and resistance by stakeholders, lack of 

knowhow, insufficient financing, cultural and behavioral resistance (way of doing 

things), and low fossil fuel prices in comparison with renewable energy development. In 

addition, there is the complicated governance of doing business at the local level. For 

example, Figure 4.7 illustrates two main levels: (1) national level, where policies, 

strategies developed by national ministers in isolation from GAM, and (2) service level 

within GAM’s jurisdiction, where many and various stakeholders (ministries, private 

utilities, GAM operations and services, etc.) do business. This leads to duplication of 

mmandates and efforts and lack of communication and coordination. 
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Figure 4.7 The horizontal and vertical lines between GAM and WEFCC ministries 
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4.2.3.2 Urban WEFCC inter-linkages 

Concerning the potential WEFCC inter-linkages, interviewees were challenged to 

identify possible linkages between sectors, jurisdictions, and technical domains, so as to 

increase GAM’s performance, optimize resources utilization and management, and 

increase service quality. As a starting point, all interviewees stressed that the current 

national resources governance excludes GAM from the planning, development, and 

policy-making processes and GAM is always considered as a consumer, with the central 

government obliged to meet its current and future demands. However, interviewees 

revealed that GAM has a significant role in demand management at different levels 

(infrastructure, policy, community, etc.). In addition, some interviewees affirm that 

central and local governments should realize that natural resources demand management 

is a condition for economic growth and that well-managed resources will generate more 

revenue in the form of reducing bills and increasing income (e.g., household level) and 

taxes. 

“National government works separately from GAM when it comes to national policy 

formulation” (LGov: UPP&W&A8). 

“In the near future GAM might not have a solid role in terms of resources supply side. 

However, it could play a major role concerning the resources management, such as 

energy efficiency, water conservation, etc.” (LGov: UD&A&F9). 

“Municipal authorities, particularly GAM, could play a central role in WEFCC nexus 

from natural resources demand side. However, this would require a lot of capacities, 

such as financial, technical, and technology” (NGO: A&F&W39). 

 “GAM hosts more than 4 million people and 80% of commercial activities and 

industries. Therefore, it should be empowered and given more opportunities to support 

the national governments” (LGov: UPP&Env&CC4). 

“The rapid population and urbanization growth have contributed to a rising demand for 

water, energy, and food in GAM. Local government can help in enhancing the 

consumption patterns of its people through awareness programs” (U:E43). 
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In addition, interviewees stress that at the municipal level where the sectors 

interplay during implementation and operation makes significant opportunities for 

synergies between the sectors and key actors (private and public) who are charged with 

planning and designing adaptation and mitigation responses. The interviewees identified 

various interlinkages or nexus to integrate two or more sectors, services, policy or 

operational silos, jurisdictions, or social behaviors aiming to achieve multiple urban 

policy objectives, deliver greater benefits with equal or less resources, and cope with 

climate impact.  

 “Many opportunities are available at city level for mitigation (e.g., energy efficiency in 

building sector) and adaptation (e.g., rainwater management and urban agriculture). In 

addition, many synergies are available that can help in advancing water–energy, water–

food and climate change nexus (e.g., green roof and solar water heaters). However, 

various national obstacles are still there, hindering its progress” (U:E42). 

“Through better management of its infrastructure, GAM contributes to protecting 

resources and supporting communities. For, example, better storm management and 

water harvesting can lead to enhancing the urban agriculture activities and food 

security” (U:W40). 

“Climate change is mostly driven by cities’ pressure on energy use, land use change, etc. 

Therefore, local government’s potential role is very crucial to cope with climate change” 

(LGov: UD&SD11).  

“GAM in now investing in a waste-to-energy project; this would reduce its electricity 

bill, reduce emissions, and protect the environment” (Gov: NPP&E&CC20).  

“GAM could significantly contribute to the WEFCC nexus, especially water–food inter-

linkages. For example, GAM could collect rainwater to invest in urban agriculture” 

(Gov: NPP&SD14). 

Moreover, interviewees emphasize the need to address social, economic, and 

environmental sustainability with urban WEF nexus interventions to bridge the social, 

economic, and infrastructure disparities between East and West Amman (as illustrated in 
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Figure 4.8) and to enhance living conditions characterized by social marginality and 

violence, particularly in Eastern communes. 

 
Figure 4.8 Amman urban morphology and approximate division line between East 
and West Amman (Ababsa, 2010) 

 
Based on preceding literature (WEF nexus, urban climate change and synergies, 

etc.) and interviewees input, Table 4.2 has proposed examples of WEFCC urban 

interlinkages, potential innovation areas, and practical solutions to advance the WEFCC 

nexus and policy interventions within GAM. Some of the suggested inter-linkages were 

already implemented in Amman. However, these were scattered efforts, individual 

initiatives or institutional pilot projects driven by various donors. Therefore, according to 

the participants, it was difficult to measure the impact or to document the success stories 

to convince the policy-makers of feasibility and applicability. As illustrated in Table 4.2, 
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various urban WEFCC interlinkages (water–energy, energy–climate change, water–food–

climate change, etc.) and interventions (policy, infrastructure, institutional development, 

etc.) were proposed and could be implemented by GAM at different scales (consumers’ 

behaviors, household, community, city-wide, etc.). The proposed interventions 

demonstrate a direct or indirect relation with climate change measures (adaptation and 

mitigation). Further, its implementation requires vertical and horizontal coordination and 

collaboration between central and local governments (see Figure 4.7), capacities, 

institutional development, and some legal and institutional reforms. In addition, it shows 

that GAM could play a significant role in coping with climate change impact through 

adopting the WEF nexus approach. Interviewees affirm the necessity of having an 

overarching framework or integrated policy to ensure effective intersectoral coordination, 

cross-institutional collaboration, integrated planning, sustainable implementation, and 

accountability.  
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     Table 4.2 Potential climate-related urban policy interventions 

Innovation Areas Nexus  Policy Interventions  Benefits  Climate Change 
Inter-linkages 

GAM’s 
infrastructure 

Energy–water–
climate change  

GAM to install solar water heaters Save energy, reduce emissions, save 
water, save money  

Adaptation, 
mitigation 

GAM to enforce green building codes 

GAM to install solar panels  

GAM to install energy efficient street 
lighting, then to operate it from solar 

GAM to generate electricity from solid 
waste (landfills) energy 

Water–climate 
change 

GAM to reuse treated wastewater for 
parks’ landscaping purposes 
Encourage and incentivize innovation in 
green spaces in light of land limitation, 
such as rooftop parks (shopping malls, 
hospitals, government buildings, hotels, 
etc.)  

Save water, green spaces, emission sink 

GAM to reduce floods risks (stormwater 
management) and reuse of collected 
water 

Save water, green spaces, save 
properties, emission sink 
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Innovation Areas Nexus  Policy Interventions  Benefits  Climate Change 
Inter-linkages 

Resources 
management  

Water–food–
energy 

GAM to support organic food production No pesticides (less energy), socio-
economic benefits (generate income), 
enhance air quality (reduce CO2) 

Adaptation, 
mitigation 

Water–food 
city-wide  

GAM to enforce and incentivize 
rainwater harvesting to encourage food 
production through rooftops, backyards 

Save water, socio-economic benefits 
(generate income), reduce transportation 
needs and fuel consumption, green 
spaces, emission sink  

Adaptation, 
mitigation  

Community 
empowerment 

Water–energy–
food–climate 
change 

Community-based organizations Enhance public participation, improve 
relationships among community 
members and sense of ownership 

Adaptation, 
mitigation 

Institutional 
development  

Water–energy–
food–climate 
change 

Establish GAM’s Green Building Unit Reduce time and effort to obtain the 
licenses and permission. Part of this 
process is promoting policies and 
identifying and eliminating those that 
are contradictory 

Adaptation, 
mitigation 

Institutionalize the nexus approach 
through establishing the proposed 
“Sustainability Office” 
 
GAM should build its capacities on how 
to develop climate-related proposals to 
secure funding from post-Paris 
agreement financial mechanisms.  

Coordinate and maximize the benefit of 
related international initiatives such as 
C40 and 100 Resilient Cities. Encourage 
comprehensive planning and coherent 
policy development. Mobilize financing 
and technical resources. Will be the 
focal point for all related environmental 
policies, projects 

Adaptation, 
mitigation 
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Innovation Areas Nexus  Policy Interventions  Benefits  Climate Change 
Inter-linkages 

Financial 
mechanism and 
incentives 

Water–energy–
food–climate 
change  

Develop in collaboration with private 
sectors and community members a 
reliable and accessible financing and 
incentive mechanisms for, e.g., solar 
water heater, green buildings 

Save energy, save water, reduce 
emissions, socio-economic  

Adaptation, 
mitigation 

Cross-institutional Water–climate 
change 

Separate graywater and reuse it to 
irrigate landscapes within the schools, 
mosques, etc. 

Save water, green spaces, education and 
awareness, enhance air quality (reduce 
CO2) 

Adaptation, 
mitigation  

Energy–climate 
change 

Install solar panels on rooftops of 
schools, mosques, etc.  

Save energy, enhance air quality (reduce 
CO2) 

Mitigation 

Households Water–energy–
climate change–
food 

Encourage/incentivize solar water heater 
on rooftops 

Save energy, reduce emissions, socio-
economic benefits (save money) 

Mitigation  

Recycling  Effective waste management by 
reducing waste and using it in more 
diverse ways 

Households Water–energy–
climate change–
food 

Incentivize energy efficient appliances 
(washing machines, refrigerators, 
freezers, water heaters, microwaves, etc.) 

Save energy, reduce emissions, socio-
economic benefits (save money) 

Mitigation 

Incentivize green buildings related 
activities  

Save water, save energy, socio-
economic, reduce emissions. 

Adaptation, 
mitigation 

Incentivize householders to install green Save water, save energy (isolation), 
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Innovation Areas Nexus  Policy Interventions  Benefits  Climate Change 
Inter-linkages 

roof systems on rooftops green space (CO2 sink), enhance air 
quality, manage storm water, food 
security 

Incentivize water efficient appliances and 
devices (washing machines, water 
conservation tools) 

Save water, socio-economic benefits 
(save money), reduce emissions 

Enforce and incentivize water collection 
reservoirs (new houses, buildings) 

Save water, urban agriculture, food 
security, green spaces (CO2 sink), 
enhance air quality 

Encourage graywater reuse to irrigate 
landscapes  

Save water, green spaces (CO2 sink)  

Innovation  Water–energy–
food–climate 
change 

Promote innovation and identify 
technological choices and investments 
that explore WEFCC synergies and could 
be implemented to achieve desired 
changes at the city level 

Save water, save energy, save money  Adaptation, 
mitigation 

Public participation  Water–energy–
food–climate 
change 

Build awareness and capacities about 
interconnected nature of the elements of 
the WEFCC nexus, share ways to 
minimize trade-offs, explore synergies 
and suggest actions for changing 
behaviors with regard to daily practices 

Community-level empowerment, build 
the sense of belonging and ownership 
and social cohesion, changing behavior, 
introduce sustainable consumption 
principles  

Adaptation, 
Mitigation 
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4.2.3.3 GAM transition from the current “silo” to “nexus” approach 

Previous sections (4.2.2 and 4.2.3) diagnose and gather multi perspectives from a 

range of study participants in Jordan (national and local) to give an overview of Jordan’s 

and GAM’s planning and policy-making processes; natural resources and climate change 

governance context; constraints and opportunities; and interactions with natural, built, 

economic, and social environments. Study participants disclosed many “core issues” that 

would hinder the transition from the current “silo” to the proposed “nexus” approach in 

GAM. Some of these factors are related to the nature of vertical relationships and 

dynamics between GAM and central government, others are specific to GAM’s decision-

making environment and policy-making framework. However, they identified some 

“assists” that would accelerate the transition in GAM. Both the “core issues” and the 

“assists” point toward elements that would help in designing the GAM’s integrated 

climate policy framework (Chapter 5). 

4.2.3.3.1 GAM’s WEFCC nexus core issues  

1. Centralized governance 

The Greater Amman Municipality is the capital city and is governed by a specific 

status in terms of the Municipalities Law No. 13 of 2011. Under this status, the 

government establishes the number of councilors forming the Municipal Council. The 

government also establishes electoral jurisdictions within the GAM area, as well as the 

numbers to be elected within each jurisdiction. Further, the Prime Minister appoints half 

of the members of the Municipal Council and the mayor. GAM is directly under the 

Prime Minister’s control — the mayor reports to the Prime Minister. Accordingly, some 

study participants see Amman as susceptible to central government influence, since its 

mayor and half of the council members are appointed and not elected. This confirms the 

USAID’s report claim that Jordan’s political system remains largely centralized and 

public participation in political life is low (USAID, 2015). 

The prevailing centralized system negatively impacts the local governments’ 

capabilities to influence the design of national policies, strategies, and programs related 

to natural resources (water, energy, etc.) and in responding to climate change impact. For 

example, some national institutions’ policies — developed in silos — affect GAM’s daily 
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businesses (building codes, energy efficiency codes, water conservation codes, etc.) 

through implementing these codes rather than being a partner in developing these policies 

and codes. Further, the current governance structure keeps GAM from being a key player 

in terms of resources management, whereas GAM is considered to be a large consumer 

(water, energy, and food). In addition, the municipalities gain financial support from 

central government funds, which are complemented by their own revenues (local taxes, 

tariffs, and fees) and borrowed funds; therefore, their policies and action plans are 

controlled by central government and in most cases subject to their approval.  

Furthermore, within GAM jurisdiction, study participants revealed that the 

relation between GAM and its 22 districts’ departments is centralized. GAM controls the 

budget and approval on operations plans, then passes these to the bottom level for 

implementation. One of the district’s managers said, “We prepare the annual plan of 

services and estimate related budget and send it to the Districts’ Deputy City Manager; 

however, we never receive what we ask for. Priorities are decided by the central 

management and city council and budget allocated accordingly”. Study participants 

revealed that this central governance is hindering the vertical coordination between the 22 

districts and the central management at GAM and the horizontal coordination between 

the GAM districts’ managers and ministries’ departments and related utilities (water, 

electricity, etc.). 

2. GAM’s ineffective organizational structure 

 GAM’s current organizational structure was described by some participants as a 

“chain of command”. It has many layers and bureaucracies, weak vertical and horizontal 

communication, quality control issues, low morale, and “top-down” policy-making 

processes. As illustrated in Figure 4.9, there are five layers of authority:  

• Municipal Council headed by the mayor with the council divided into 14 council-

delegated committees; each committee deals with a specific task (green areas, 

development, health, district zoning, building, etc.); 

• Mayor’s Office and associated departments and units;  

• City Manager’s Office and associated departments and units; 

• City Deputy Managers’ Offices; and  
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• Departments and associated divisions.  

Study participants identified some challenges associated with this structure. First, 

communication typically flows from the top to the bottom, which means innovation 

stagnates, engagement suffers, and collaboration is limited. Second, there is limited 

horizontal communication and coordination between departments. Third, this type of 

environment is separated by bureaucracy and is somehow sluggish. This confirm what 

Beauregard and Marpillero-Colomina (2011, p. 17) claim, “GAM had a fragmented 

management regime with out-moded division of functions and traces of nepotism and 

corruption, and an inadequate information system”. 

Further, study participants reported that GAM’s organizational structure mirrors 

the inter-departmental miscommunication that leads to limited coordination and 

disintegrated design of urban resource use, infrastructure, services, and facilities. Such 

organizational “siloing” is complemented by a further siloing of practices within each 

administrative area according to the distinct standards of separate professional and 

technical disciplines. For example, rigid engineering and other professional standards 

sometimes impede improved neighborhood designs or the establishment of urban nexus 

utility solutions such as green rooftops, rooftop photovoltaic production, water 

harvesting, and graywater reuse. Study participants stressed these issues, as illustrated in 

some participants’ personal quotes below. 

“GAM organization structure is a tool to implement organization strategy. However, if 

the organization strategy and associated actions plans are neither effective nor 

integrated, the organization chart will not solve the issue. Further, Raising the profile of 

sustainability (energy, water, environment, etc.) is not only an org chart issue, it reflects 

priorities” (NGO: W&CC37). 

“As you can see there are many layers, mostly one way of communication, and every one 

at the top with all information and power” (LGov: UD&E10). 

“It is true that various forms of hierarchy still do exist within the current structure. 

However, it is not necessarily a bad thing if we enhance the horizontal communications 

between departments” (LGov: UPP&W&A8). 
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“The managers should understand that they exist to support the employees and not vice 

versa” (LGov: UPP&Env&CC4). 

“The senior managers should focus on pushing the power down and delegate authority to 

others instead of pushing down information and communication messages” (LGov: 

UPP&E1). 

“Most job descriptions are not practiced in reality; most people do daily work on an ad 

hoc basis” (LGov: UPP&SD12). 

“Having many layers of authority delays any process of communication and 

collaboration at lower levels” (LGov: UPP6). 

 “Alongside the formal structure, job descriptions, and official reporting relationships, 

an informal set of human interaction within GAM exists that is not officially prescribed 

and affects the daily work” (LGov: UPP&W3).  

The study participants reported that environment and related WEFCC initiatives 

are scattered all over the organization’s structure. For example, under the City Deputy 

Director of Districts Affairs and Environment there is an Environment Department and 

under that department there is an Environment Unit. However, the Parks and 

Desertification Unit falls under the City Deputy Director of Public Works. In addition, 

there is an Environment Advisor under the Mayor’s Office. According to the participants 

these units, departments, and divisions have no clear written mandate and are not 

effectively engaged with environment policy-making processes; they are mainly engaged 

with daily services and related food quality control, health, and sanitation issues. Further, 

the sustainability and climate-related initiatives (C40 Cities Leadership Group, 100 

Resilient Cities, etc.) are managed in silo by different departments that do not coordinate 

horizontally within the GAM structure or vertically with national ministries and citizens. 

Furthermore, the city was divided administratively into 22 districts, each 

considered a small municipality offering all services required by citizens directly and 

without referring to central municipal offices; however, the districts’ managers are 

excluded from policy-making process, zoning, planning functions. and budgeting, which 
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are carried out centrally in the municipality main offices. Further, the districts’ managers 

report to the City Deputy Director of Districts Affairs and Environment. Figure 4.10 

illustrates the organizational structure of each district. 
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Figure 4.9 GAM organizational structure (Greater Amman Municipality, 2011)
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Figure 4.10 GAM District’s Organizational Structure (Greater Amman 
Municipality, 2011) 

 

3. Top-down policy-making process 

The national top-down policy-making process left the local governments with 

little experience in socio-economic planning and development. For instance, energy 

efficiency, water conservation and management, recycling measures, and food security 

strategies and policies have been developed at the national level by central-related 

ministries. Few of these have an explicit focus on urban areas, and none are customized 

to the GAM local context. Therefore, there is an urgent need for a city-level customized 

analysis and prioritization of the most appropriate energy-efficiency practices, renewable 

energy utilization plans, resources-efficient water management, recycling policies, food 

policies, and awareness raising campaigns, climate resilience, etc. 

Further, the policy-making process in GAM is a top-down process that sees policy 

formation and policy execution as distinct activities, as illustrated in Figure 4.11. The 

described process (six phases) is based on study participants’ and experts’ perspectives 
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and feedback, experts’ group input, and the researcher’s observations, owing to the lack 

of preceding literature and documents that describe the policy-making at GAM level: 

Phase 1: identify of issue, awareness and agenda setting. According to study 

participants GAM’s mayor and city council play a major role in identifying the issues that 

are mostly influenced by central government, members of parliament, NGOs, donors, etc. 

Further, sometimes inclusions/amendments to the plan or policy can be made by a Royal 

Decree; for example, developing the first Amman Master Plan in 2008 was based on a 

Royal Decree.  

Phase 2: engage top management and outsource consultation and research. At this 

stage specific/theme committees established to formulate policy/plan (phase 3) consist of 

high-level managers and sometimes outsourced consultants for further research and data 

collection. Hiring a consultant is subject to the financial resources availability and mostly 

driven by who controls the budget (e.g., donor). The established committees coordinate 

directly with the city mayor and council.  

Phase 3: formulate policy options and select priority options. At this phase limited 

vertical consultation (with key ministries) and horizontal consultation (within GAM) is 

conducted to formulate policy and priority options. Policy formulation processes in most 

cases are not informative (lack research-based evidences). Then draft policy/plan is 

communicated with a higher level (mayor and council) to agree on policy options and 

select priority options. 

Phase 4: policy adoption and legitimization. At this phase policy should go through 

adoption processes and legitimizations to be implemented.  

Phase 5: inform citizens about decisions. After the policy is adopted it is usually 

communicated with the public either by the local newspapers or television.  

Phase 6: policy implementation. After setting a policy at higher levels in a political 

process, then it is communicated to subordinate levels, which are then charged with the 

technical, managerial, and administrative tasks of putting the policy into practice. During 

implementation, progress reports are submitted to higher management; however, most 

participants revealed that the submission of reports is based on request.  
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Figure 4.11 Greater Amman Municipality policy-making process 

The GAM’s policy-making process, as demonstrated in Figure 4.11, lacks vertical 

and horizontal coordination and communication channels, public participations, 

monitoring and evaluations, and policy analysis. These shortcomings impact 

transparency, accountability, and citizens’ trust. According to Grootings and Nielsen 

(2005), the policy cycle should emphasize not only the involvement but, rather, the active 

engagement of national stakeholders in developing their own policy solutions and the 

understanding that there are no universally valid models that can simply be transferred or 

copied from one context to another. Further, Serban (2015) claimed that policy 
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formulation takes place within a sound policy culture and environment, based on 

accountability (not externally imposed) and the ownership of local stakeholders. 

4. Limited vertical coordination between central and local government 

The nature of coordination between national ministries (e.g., water, energy, 

agriculture, and environment) and local governments remains relatively formal, arising 

from project-related obligations (consultation occurs when implementing a project within 

municipality jurisdiction) with a limited number of coordination meetings. Furthermore, 

cooperation rarely translates into real policy integration in terms of joined-up strategies 

with clear implementation criteria at the local level. In addition, economic development 

actors seem to be the most likely to cooperate at the local level rather than with natural 

resources managers.  

5. Limited horizontal coordination at the national and local level 

In GAM there are horizontal structures at two layers of authority, national and 

municipal. At the national level, responsibilities for planning, policy-making, and 

development of water, energy, and food resources are principally assigned to related 

specialized ministries (Ministry of Water and Irrigation, Ministry of Energy, Ministry of 

Agriculture). This potentially leads to miscommunication and low coordination at the 

national level. However, at the municipal level, directorates of line ministries and public 

and private utilities assume responsibility for daily operations. The silo structure of their 

budgets does not allow them to respond to local needs flexibly, and municipalities were 

said to be the last ones to be informed about centrally managed projects with local 

incidence. Further, the existence of central specialized institutions supported by public 

and private utilities makes the coordination of sector activities deficient at the local level. 

6. Lack of coordination between GAM’s departments 

GAM’s local governance framework demonstrates limited inter-jurisdictional. For 

instance, such siloing in all areas of urban management is a significant failure of 

coordination in the maintenance of services as well as impediments to the introduction of 

more customized and efficient solutions. For example, it is common for GAM’s roads 

department to poorly coordinate the road maintenance program with the related Utilities’ 
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maintenance activities of water, sewer, and energy utilities whose infrastructure is located 

beneath road corridors. 

7. Cities have limited roles in Jordan’s national climate change framework 

At present the National Climate Change Policy (2013–2020) provides a high level 

of guidance for the national and sub-national actors to implement the major climate 

change priorities related to adaptation and mitigation. Further, Jordan’s Intended 

Nationally Determined Contribution (INDC) report (Ministry of Environment, 2015) had 

no clear role for cities; however, the Paris agreement emphasized the significance of 

cities as part of the role of non-state actors.  

At Greater Amman Municipality level, study participants mentioned silo climate-

related initiatives and programs. For instance, in 2010, the Amman Green Growth 

Program was launched to promote low-carbon investments and policies to sustain 

economic growth in Amman with special focus on the four sectors waste, energy, 

transport, forestry and on related activities. However, the program was challenged by 

regulatory and procedural alignment (internal and external), constant changing of 

strategic direction, priority shifting due to change management and crises, concept 

rejection and resistance by stakeholders, lack of knowhow, insufficient financing, cultural 

and behavioral resistance (way of doing things), and fossil fuel prices. Further, the 

Sustainability Strategy (2015–2017) was formulated and high level (top-down) with 

limited consultation with public. Furthermore, the study participants revealed that the 

strategy implementation is challenged by: lack of capacities (technical and financial), 

citizens’ engagement, monitoring and evaluation plan, communication plan, and effective 

implementation mechanisms and adequate incentives. 

Despite these silos efforts, there is no dedicated climate-resilient policy or plan 

for GAM. In addition, at present there is no devoted department, division, or unit in the 

GAM organizational structure responsible for urban sustainability, urban climate change, 

measures for development and enforcement of energy efficiency, or adaptations 

measures. Further, the lack of technical capacity and the absence of performance-based 

monitoring frameworks and quality assurance are critical issues. Currently, climate 
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change considerations, as related to infrastructure and spatial planning decisions in the 

GAM, are still driven by donors and take place in and ad hoc and sub-optimal manner.  

In particular, GAM is challenged by some factors that hinder its ability to cope 

effectively with climate change impact, such as 

• lack of strong leadership from senior management and central government 

• limited prioritization of climate change and resilience within GAM, resulting in 

limited integration into other policies  

• weak institutional structure and limited technical and financial capacity to address 

climate change issues, resilience solutions, and urban sustainable environment  

• narrow thinking among some senior management and limited integrated 

approaches to climate change policy-making 

• limited understanding of GAM’s climate-related functions and responsibilities 

and potential local opportunities to cope with climate change impacts and 

effective resilience solutions among national leaders and the public 

• limited public awareness and engagement on climate-change-related topics 

• limited cooperation and collective action between central and local governments 

with regard to climate change threats 

8. The absence of an adequate urban planning system 

For several years (before 2008) in Amman and the rapid growth of population, 

influx of refugees, and unplanned urbanization have impacted the urban planning 

processes. While the classic procedures associated with the preparation of urban plans 

required a long period of technical elaboration and administrative measures for final 

approval, Amman city was quickly expanding horizontally. This expansion impacted land 

uses, population distribution, settlements, density, etc. Consequently, the related 

infrastructure was quickly expanded to cope with this pressure. According to some 

participants, despite the adoption of Amman Master Plan 2025 in 2008, the enforcement 

of the land-use zoning still faces some issues. Further, the plan was structured at several 

scales simultaneously in order to guide the planning process for an anticipated population 

growth of the Amman area to 6.5 million persons in 2025. However, Amman is now 

hosting 4 million persons. Therefore, most participants affirm the urgent need to update 
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the Master Plan to take into consideration the regional instability, national pressures, 

climate change impact, etc. For example, as a result of the Syrian crisis more than 

175,000 refugees are now living in Amman, and they need places to live, provision of 

adequate basic services (water, energy), and economic opportunities. 

9. Weak enforcement and implementation capacity of environmental laws 

For instance, according to GAM’s law, each building owner should keep 15% of 

the total area of their land to plant trees; however, most land owners and landlords do not 

comply with the law. Further, introducing green spaces into densely populated cities such 

as Amman requires innovation (rooftops, community gardens, etc.). As observed and 

supported by the study participants, the prevailing practice shows that monitoring and 

enforcement of current energy and water efficiency regulations in Jordan and GAM 

jurisdictions are not carried out systemically. Moreover, according to a recent study 

conducted by the United Nations Development Programme (2015, p. 8) “A sizeable 

portion of the potential for GHG emissions in GAM relates mostly to ‘locked in’ energy 

inefficiencies in existing buildings that will not comply with the existing codes and 

guidelines. In addition to enforcing Building Energy Codes in new buildings, there is a 

need to design similar codes to retrofit existing buildings. Furthermore, Building Energy 

Codes should not be static but should rather be designed to incorporate dynamic 

evolution in technology and innovative incentive schemes, as well as customized for a 

given spatial area” (UNDP, 2015). Moreover, there are no standardized common 

assessment mechanisms in place to measure the progress that GAM has achieved or will 

achieve. 

10. Limited public participation in planning and policy-making processes 

Results revealed a communication gap between the citizens and the local and 

central officials. However, some participants revealed that GAM is doing a good job 

regarding public engagement and participation through City Hall meetings every 

Saturday and Tuesday, where the mayor meets with the public to listen to their claims 

and respond to their needs. Further, other participants argue this kind of meeting is better 

than nothing but it is far from “participation” and “engagement”. They describe it as 

“freezing people”, “absorbing anger”, “passive participation”, etc. They claim that 
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participation should be “bottom-up” during planning, policy-making, and implementation 

processes. Further, they revealed that the current official communication channels are not 

active and are inadequate to assure active public participation, as illustrated in 

Figure 4.12. 

 
Figure 4.12 GAM’s hierarchy and the vertical communication channels 
 
11. Political instability 

The study participants affirmed that the regional instability and refugee waves and 

their associated risks on economic growth, internal instability, and national priorities are 

hindering national and local governments’ development plans. For instance, Jordan is 
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already hosting more than 1 million Syrian refugees —approximately 80% of Syrian 

refugees live in urban areas — who have arrived since 2011, adding extra pressure on 

Jordan’s economy (Jordan allows free or heavily subsidized access to public education 

and health care) natural resources (water, energy) and built environment (infrastructure 

resilience)). At the local level, urban-hosting communities, local authorities struggle with 

the challenges imposed by the quantity of Syrian refugees, and as a result the systemic 

and capacity deficiencies at the municipal level are exacerbated. Local tensions are 

increasing where there is demand for a more effective sub-national government response. 

There is heightened pressure on municipalities to deliver more and offer better municipal 

and social services, address housing deficiencies, infuse local economic development, 

and support social cohesion of communities. This pressure threatens to result in a 

breakdown in the ability of Jordanian communities to handle stressors. In GAM, most 

refugees who moved to Amman have been integrated within the city, although a 

significant number still reside in low-income refugee camps located within Amman, 

including Al Hussein and Al Wihdat. The physical compositions of these camps as well 

as the prevailing socio-economic conditions provide a distinct character in relation to 

other parts of the city. Yet municipalities are weak, under-funded, and often are indebted 

due to a large staff, which in many cases is ill-suited to the municipalities’ authorities. 

The inability of municipalities to generate revenue is also a critical challenge. 

 
12. Limited climate-related awareness 

In a public opinion survey (which covered university students, researchers, 

academics, public and private sector employees, journalists and media personnel, and 

representatives of NGOs) conducted through Jordan’s Ministry of Environment in 2013, 

only 38 % of the sample stated that they have a “very good” knowledge of the climate 

change issues (MoEnv, 2014). In this research, study participants revealed that a lack of 

awareness exists at different governance levels (policy-makers, urban planners, 

practitioners, operations, public etc.). Therefore, study participants affirmed that in 

addition to national or local climate policy, information and data on climate change need 

to be sector related and site specific and presented in ways that make sense to decision-

makers — from small-scale householders to the city mayor to government ministers — 
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and to spell out the need for certain types of actions. Further, the study participants see 

that climate change integration into all relevant areas of urban and public policy is a 

priority; however, awareness, capacity development, technology transfer, more focus on 

energy and water demand management programs (buildings, commercial, industries), and 

adequate financial incentives should accompany it. 

13. Limited climate-policy-related incentives 

Study participants argue that the lack of adequate financing mechanisms and 

incentives for energy efficient appliances, etc. hinders the implementation of such 

activities. Participants suggest that GAM can partner with the Ministry of Environment 

(Environment Protection Fund (EPF)), the Ministry of Energy and Mineral Resources 

(Jordan Renewable Energy and Energy Efficiency Fund (JREEEF)), and the banking 

sector to facilitate financing to provide financial and technical incentives through these 

funds. In addition, collaboration with the private sector (e.g. industry and technology 

sectors) was highly recommended.  

14. GAM’s low capacities 

According to most participants the national government fears that local 

governments’ capacities are low and it is therefore reluctant to allocate new 

responsibilities and flexibilities to local actors. However, without such responsibilities it 

is difficult for local governments to build their skills and develop a professional approach 

to tackle local issues and challenges. For example, as illustrated in Table 4.3, GAM 

employs more than 20,000 people who serve the 22 administrative districts (4 million 

people) that make up GAM; 77% of the total employees hold high school diplomas or 

less and only 17% have university degrees. This support what Beauregard and 

Marpillero-Colomina (2011, p. 17) claim, “with a JD$400 million budget and 23,000 

employees, GAM was a large organization with too little capacity. It lacked sufficient 

professional personnel with high level of expertise”. Study participants revealed that local 

governments lack the ability to plan and design concise and targeted policies and 

strategies. There is a tendency to produce long wish lists for action. The lack of skills and 

resources at the local level will influence the speed of WEFCC nexus adoption and 

implementation. Therefore, study participants revealed that following climate-related 
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capacities are needed, among others: climate urban impact, developing technical 

proposals and capacities related to climate-related financial mechanisms, technology 

transfer mechanisms, developing cross-sectoral assessment tools, climate change 

downscaling, climate resilience, urban vulnerability, mitigation and adaptation measures 

and synergies, etc.  

            Table 4.3 Greater Amman Municipality employee profile (DOS, 2013) 

Education Level Number of Employees % Employees 

Graduate Degree (Masters 
and/or PhD) 

334 2% 

Bachelor Degree  3,334  15% 

Diploma Degree  1,320 6% 

High School or less  16,403 77% 

Total  21,391 100% 

 
4.2.3.3.2 Greater Amman Municipality’s assists   

Despite the various interlinked challenges discussed in previous sections, 

participants see that some opportunities already exist at national and local levels that 

might advance the Greater Amman Municipality water–energy–food–climate change 

nexus municipal policy framework, these are:  

1. Jordan’s decentralization law 

Decentralization should be considered as an opportunity for interactions between 

citizens, local government, and central government. The recently adopted 

Decentralization law is considered as a first step to further democratization in Jordan, as 

it will speed up the reforms and trim bureaucracy, widen the participation of the 

Jordanian people in the decision-making process, encourage economic development, and 

grant local governments and councils larger powers. If decentralization is accompanied 

by a sincere nation, it should be considered as an opportunity for interactions between 

citizens, local government, and central government. The recently adopted 

Decentralization law is considered as a first step to further democratization in the short 

term; for example, serious accountability is provided by free and transparent elections, 
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which is not the case in GAM, where the mayor and half of the council members are 

appointed. Despite that, the new law sets forward the principles of the new policy and 

outlines new structures of subnational governance. However, in the short term GAM still 

need to be empowered and build its capacities, conduct some reforms (legal institutional), 

and allocate budget to effectively implement the new law. 

2. Jordan’s national climate change policy 

Jordan’s Climate Change Policy (2013–2020) was formulated to accommodate all 

national climate change priorities for action and provide a highly flexible policy reference 

point upon which further strategies and sectoral policies could be based. The policy 

represents Jordan’s political position on climate change and put in place a conducive and 

enabling framework and concentrated program of action to combat impacts of climate 

change at the national and local level. Having a national climate framework would 

enable, facilitate, and accelerate localizing climate change actions. 

3. Jordan’s national committee on climate change 

The committee was established in 2001 based on a decision by the Prime 

Minister. It is considered a voluntary national platform for multi-stakeholder dialogue 

and planning on climate change. It is located under the umbrella of Ministry of 

Environment. The committee includes 26 members representing 21 stakeholders-

including GAM, directly associated with climate change sectors in Jordan. Therefore, 

study participants see this committee as an asset to ensure high-level sectoral 

commitment, encourage vertical communication and collaboration among the key 

stakeholders, accelerate intersectoral coordination, and promote the urban climate policy 

implementation.  

4. The ministerial climate-change-related units and policies 

Study participants revealed that the existence of some ministerial climate-related 

units (e.g., Climate Change Unit at the Ministry of Environment and the Ministry of 

Water and Irrigation) will help in establishing clear vertical links and coordination 

mechanisms among GAM and these units and relevant ministerial policies to support the 

intersectoral approach to design integrated urban climate policy. They stress on having a 

written and approved communication protocol between GAM and other ministries’ 
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climate change units to avoid duplications, and to facilitate the vertical communication, 

GHG inventory and flow of data, exchange of knowledge, and keeping main stakeholders 

up to date.  

5. Climate-related funds 

The looming climate challenges often overwhelm local governments’ budgets and 

capacities. Junghans and Dorsch (2015, p. 7) claim, “For cities to move towards a 

sustainable and transformative low carbon and climate resilient development, a steady 

financial basis is vital”. The international support for addressing those challenges has 

been growing. Many international resources are available as grants, loans, technical 

assistance, etc. Further, many funds and institutions (Green Climate Fund, Adaptation 

Fund, Global Environment Facility, Urban Climate Change Resilience Trust Fund, etc.) 

have been set up to provide financial support and capacity building to local authorities. 

At the national level, the government of Jordan established JREEEF and EPF as funding 

windows to facilitate the access to international financial resources for low carbon and 

climate resilient projects. Moreover, JREEEF in 2016 teamed up with a number of local 

financial institutions to finance green power schemes across Jordan. This program will 

help accelerate implementation of climate-related projects. For instance, the program will 

give as much as US$700 to individual households wishing to install solar water heaters. 

The funding will be provided without interest or commission and should be fully repaid 

within 18 months. The study participants affirm that such programs should be associated 

with awareness campaigns to reach all communities. 

6. GAM’s incentives for Green Buildings 

Study participants believe that establishing GAM’s Green Building Unit to 

manage the green building registration processes in collaboration with Jordan’s Green 

Buildings Council is a positive step to enhance climate-related policies. As multiple 

actors with different roles are engaged in green building adoption, this unit developed as 

a one-stop shop to process the registered buildings and followed up with different entities 

like the Civil Defense Department, Jordan Engineers Associations, and others until the 

building permits are issued. Further, GAM issued related regulations concerning 

installing PV panels on rooftops and covered and uncovered parking on free lands. In 
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addition, a density bonus will be offered as an incentive to compensate the owner for the 

extra capital cost of implementing a green building.  

7. City networks: Sharing best practices and building capacities 

Being a member in current international networks such as the C40 Cities Climate 

Leadership Group (C40) and 100 Resilient Cities (100RC), GAM can benefit from such 

membership, as these networks provide peer learning and dissemination of best practice 

and clear channels that both national city networks and national governments can liaise 

with. Further, they enable local governments to be part of international discussions on 

global environmental challenges, both through direct city-to-city cooperation and by 

bringing action down to a local level, accessible for citizens.  

These formal networking mechanisms can also lead to greater cooperation on 

measurements and management of GHG emissions at the GAM level. For example, the 

C40 is a network of global cities committed to identifying specific policies and programs 

that can be introduced at the city level to combat climate change. It aims to speed up the 

global adoption of climate mitigation and adaptation strategies by sharing best practices 

and programs that have been shown to work in one or more of the member cities. Using 

collaboration and knowledge sharing, C40 initiates sustainable action through a range of 

networks that cover seven key themes: adaptation and water; energy; finance and 

economic development; measurement and planning; sustainable communities; 

transportation; and solid waste management. 

In contrast, the 100RC initiative will equip each city on the network with tools 

and support network to design, develop and implement holistic solutions. Through the 

100RC, each city is eligible to receive grant funding to hire a chief resilience officer, who 

will lead the analysis, planning, and implementation of the city’s resilience strategy. They 

will also receive training; needed tools in areas such as innovative finance, technology, 

infrastructure, land use, and community and social resilience; technical support and 

services as they work towards implementing that strategy, as well as access a variety of 

platform partners in the private, public, and non-profit sectors. Moreover, cities will build 

on each other’s experiences and learn the best resilience-building techniques. 
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“GAM could benefit from joining the international cities networks around the world to 

bring about change towards urban sustainability. They can build their capacities, 

advance collaboration, and accelerate learning” (Gov: Env&CC25). 

“Through these networks and experiences, GAM could transfer knowledge from other 

regions with similar conditions” (Gov: NPP&Env&CC27). 

“There are many volunteer networks tackling urban issues through design and 

facilitation of knowledge transfer. If GAM joins and becomes a member, they can benefit 

from policy, technology, and capacity development programs” (AR: E&CC34). 

8. Twin city agreements 

GAM has signed more than 29 twin city agreements with cities from all around 

the world (e.g., the Chicago, Paris, Rome, Geneva, Doha, Islamabad, and Beijing), by 

which cities exchange knowledge and expertise on local administrative legislations, 

urban planning and GIS, protecting environment, establishing and maintaining natural 

parks, community health and safety, good governance, climate change impact and 

responses, natural resources and urban sustainability, and waste management through the 

exchange of experiences, visits, training programs, data and studies, etc. 

4.2.4  What happens at the local level — Life in Jabal Al-Natheef 

Research Question 1.3 asked how can household water, energy, food, and climate 

change inter-linkages and practices be best captured and incorporated into urban planning 

and policy-making processes in the study area?  

4.2.4.1 Ethnography Results 

Household scale makes sense to its occupants and to the government policy-

makers as a foundational scale unit because it is commonly used to measure the demand 

for and consumption of energy, water, and food. Knowledge at the scale of the household 

and, more generally, on everyday life is crucial to the development of environmental 

policies (particularly climate change) and initiatives that could be more socially 

sustainable because they are grounded in an appreciation of lived social practices as seen 

from the bottom up instead of simplified aggregated one-size-fits-all solutions imposed 

from the top down. Small-scale qualitative studies can indicate what scope there is for 
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experimentation and innovation (Head, 2008). Householders’ practices, and the related 

materials, skills and meanings, matter in terms of human response to climate change and 

more broadly to sustainable development. Answering the research question requires one 

to downscale the WEFCC nexus to the household level to qualitatively investigate the 

householders’ perceptions on water, energy, food, and climate change inter-linkages; 

their understanding of the related uses, practices, and conservation measures; and 

household governance and factors that constrain related decisions. A mixed-methods 

ethnographic study was undertaken in the Jabal Al Natheef neighborhood of East 

Amman. In addition to policy document review, the following mixed methods were 

applied. These methods are ordered chronologically as follows: community observations, 

seven semi-structured interviews, five focus group discussions, households’ daily 

practices observation, food shopping observations, and photography. After conducting 

the qualitative ethnographic study, a survey was conducted in Jabal Al Natheef to support 

the ethnographic qualitative results. 

4.2.4.1.1 Observing Jabal Al Natheef community  

I spend more than four hours walking throughout the Jabal Al Natheef community 

on Monday, February 23, 2015, between 10:00 am and 3:00 pm. I had few interactions 

with people from the community; I just walked, took some photographs, and wrote down 

notes. This section summarizes the observation notes and took some photos. What 

attracted my attention were the high building density, houses in bad conditions, narrow 

alleyways, steep stairways, narrow streets, poor infrastructure, and low level of services 

provided by the Greater Amman Municipality. Furthermore, many street poles were 

broken, and solid waste accumulated on the sides of the streets. As well, many shops 

were displaying used clothes, grocery shops are in bad conditions with few items and 

options, and vegetables and fruits looked old, not fresh. In addition, common shops are 

tailor shops, hair salons, mini markets, used clothing stores, etc.  

While crossing the road I was stopped by Um Saif, a 67-year-old housewife. She 

was sitting close to the street trying to obtain sunlight. She recognized that I was not from 

the area, and she was curious to know who I was and what I was doing in Jabal Al 

Natheef. I told her the purpose of being at Jabal Al Natheef. She immediately started to 
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complain about her living conditions. She said, “My husband passed away and I receive 

a monthly support of JD70 (US$99) from the Social Development Fund”. Then she 

added, “Twenty people live in this house, I share a room with my ten children. My 

husband’s second wife has a room with her children. Some times we eat together, but 

most times we fight about electricity and water bills. We have shared meters” (Um Saif, 

Jabal-Natheef). 

I met Abu Zaid when I stopped to buy a bottle of water from a mini-market. He is 

a 71-year-old who has been retired for 11 years and receives a monthly pension of JD105 

(US$142). He supports a family of 10 members consisting of his wife, four boys, three 

girls, and two grandchildren. They all live in a three-room rented apartment, which costs 

50JD (US$70) per month. He complained that he had been unable to pay the electricity 

and water bills for the past 2 months because he could not cope with rising electricity 

prices and other living costs. He said, “I have first to secure food for my family, then 

anything will follow” (Abu Zaid, Jabal Al Natheef). 

From my observations of the infrastructure, streets, condition of cars, and 

people’s appearance, it was clear how poor the community was. These observations gave 

me a better sense of the community and helped in designing my research questions and 

preparing for the focus group discussion. 

4.2.4.1.2 Interviewing community members 

Five semi-structured interviews were conducted with representatives from the 

“upper camp” area in Jabal Al Natheef (grocery shops, taxi driver, GAM staff, 

community-based organization (CBO), and NGO), as illustrated in Figure 4.13. 

Interviews were conducted from February to April 2015. Interviewees’ responses were 

analyzed using the following layout: social, environment, and health conditions.  

Social Conditions: According to the interviewees, most social problems stemmed 

from overcrowding, lack of security, widespread substance abuse and dealing, violence 

against women, and lack of investment in infrastructure. Interviewees revealed that over 

the years refugees preferred Jabal Al Natheef due to its strategic and central location with 

close proximity to the downtown. Despite the Palestinian refugee majority (1948 refugees 
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have Jordanian citizenship, Palestinians from Gaza (1967) have two-year passports), 

there are also Iraqis, Egyptians, Gypsies, and Circassians.  

Most men work primarily as unskilled laborers (construction, taxi driving, street 

vending, etc.). Therefore, they do not earn a fixed monthly amount. The school dropout 

rate is high, and the illiteracy rate is relatively very high. There is only one police station. 

Jabal Al Natheef is divided into a north area and a south area, and there is evident class 

distinction between the north (better conditions) and south (where most social problems 

are, such as congestion, violence, and drugs) in terms of economic conditions.  

“The area used to be safer and quieter and inhabitants were closer to each other. Now 

the situation is unusual with new people from different backgrounds” (Anwar, GAM). 

 
Figure 4.13 Jabal Al Natheef map (Arini, 2015) 
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Health Conditions: With only four pharmacies and one government clinic people 

sometimes have to line up for long hours; however, there are a couple of expensive 

private clinics. According to one interviewee, an employee at GAM responsible for food 

safety, 

“The community suffers from many health problems related to food quantities and 

qualities. They are poor and consume mainly bread, rice, and some veggies that contain 

low levels of nutrients” (Anwar, GAM). In addition, he added, “There are relatively high 

numbers of brain and physical disabilities, kidney diseases, and many malnutrition cases, 

especially kids”. 

Built and Natural Environmental Conditions: According to interviewees, Jabal 

Al Natheef, with 65,000 inhabitants, faces many challenges related to built and natural 

environments, making them vulnerable to any further economic pressure.  

• Houses in bad condition, informal nature, renting prices very high in comparison 

with family’s economic situation. 

• All households have access to water in Jabal Al Natheef; however, most of them 

receive water only once a week. Abu Hassan talks about problems in infrastructure; 

water, sewer lines, pipes breaking and leaking all over the streets and stairs.  

“When sewers flood, it becomes difficult to take the stairs and smells bad” (Ahmad, 

street vendor). 

• Most streets lights were broken and not fixed. This makes it insecure overnight and 

leads to crime. 

“We kept asking Greater Amman Municipality to fix the street light in front of our 

home, but we have to wait forever” (Khalid, taxi driver). 

• Waste is not collected regularly (once per month) in the area; this causes rat and 

mice problems, especially for people living in ground level accommodations.  

These interviews provided the richest and most detailed information and living 

conditions on the Jabal Al Natheef neighborhood, confirmed my observations, and 
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allowed me to obtain in-depth and detailed context (environmental, health, and social 

conditions). 

4.2.4.1.3 Conducting focus group discussion  

Focus group participants were recruited by telephone. In the recruitment process, 

care was taken to ensure a roughly representative spread of ages, income levels, and other 

demographic variables. The main topics for discussion for the community focus groups 

were as follows: 

• the extent to which people in the community have heard of the term “climate 

change”, their perceptions and understanding of its impact; 

• the degree to which participants are aware of the water and energy scarcity and food 

insecurity in Jordan, and how they perceive their personal level of threat as it relates 

to the effects of this challenge; 

• the perceptions of participants in relation to the three resources’ prioritization (how 

this is defined in their minds); 

• the perceptions of participants on “household governance”; who is doing what in 

terms of generating income, daily practices, taking related decisions (conservation 

devices, energy efficient appliances, paying water and energy bills, purchasing food), 

budget allocation, what factors constrained their related decisions and related 

maintenance, etc.; 

• tips (changes in practices) that participants may be taking to reduce their level of 

threat and why they are taking those steps and why they may not be taking other 

possible steps; 

• the extent to which participants perceive the relationships between water, energy, 

food, and climate change, if they have considered this or thought about it before, why 

and why not, and what are the most important linkages from their perspectives;  

• the extent to which respondents are aware of what the governments of Jordan and 

GAM are doing to face the resources scarcity and climate change; and 

• how GAM and the government could help them to better manage resources and 

respond to climate change impact. 
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Five focus groups were conducted with 100 participants. The participants 

characteristics (social, economic, demographic, education, etc.) are described below: 

• All participants were housewives. 

• Twenty-two focus group participants were employed part-time (five working from 

home), one was full time, but most were unemployed housewives. 

• Half of the participants in the focus groups (50 out of 100) were illiterate, 33 have 

finished elementary school, 13 have finished secondary school, 3 have a college 

degree, and 1 has a university degree. 

• The monthly income ranged between US$150 and 700, with 45% of participants 

earning US$150–250, 19% of participants US$251–350, and only 6% of participants 

>US$501. 

• Participants’ household sizes were as follows: 66% of participant have 5–7 members 

living in the household, 14% of the participants have 3-4 members, 11% of the 

participants have 8–13 members, and 9% of the participants have 2 members. 

• On average, 13% of the focus-group participants’ households are headed by females. 

• Type of homes occupied: 96% of focus-group participants were tenants renting 

apartments (1–2 rooms), and 4% own their residence. 

• Concerning sharing of meters, 50% of focus-group participants shared the water 

meter with neighbors, 34% share electricity meters, and 15% shared both water and 

electricity meters. 

Based on a thorough review of all notes taken and audiotapes recorded, a set of 

high-confidence results and conclusions can be drawn with regards to the focus group 

participants’ responses. They are discussed below. 

1. Knowledge of climate change  

1.1 Perceptions of climate change 

Most of the focus groups participants indicated that they have heard of “climate 

change” through the television, radio, or friends. When asked to define the term, many 

noted that it related to variation in climate globally, in temperature, or in weather 

patterns. Across all five groups there was a low level of understanding of climate change 
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and reasons for its occurrence. Generally, participants conveyed that they are anxious and 

worry about the changing climate.  

“I believe the first hints of what will one day be a severe problem can already be seen in 

the here and now” (Um-Ahamd). 

1.2 Causes of climate change 

Participants exhibited a limited understanding of the reasons for the occurrence of 

climate change. Participants expressed all sorts of wider ideas of causes, such as pollution 

in general, human greed, air pollution, global warming, government corruption, and 

overpopulation. Despite these causes, most of them believe it is an act of God.  

“I guess this is a punishment from God; we became bad humans” (Fatima). 

“Yes, I know the reason. It is because of air pollution in Amman” (Khawla).  

1.3 Impact of climate change 

The impact and effect of climate change was fairly well-understood. There was a 

widespread agreement among participants that extreme events are becoming more 

common, especially the recent heat waves. The list of effects that participants personally 

noted included changes in seasons (shorter colder winters, longer hotter summers), 

floods, dust storms, hotter days, heavy rainfall, and shorter crop-growing periods. 

Additional personal experiences with climate change cited were changes in timing for 

crop production and increased incidence of diseases. Heat waves are seen as the biggest 

single danger nationally and locally.  

 “Of course we have witnessed hotter and longer summers, and shorter but colder 

winters” (Khawla). 

“My daughter has lived in Dubai (desert) for 10 years. She told me they have started 

having colder rainy winters more often” (Um Anas). 

“I’m 55 years old now, and 30 years ago we used to have four equal seasons in terms of 

length. However, now we start noticing shorter winters and longer summers” (Um 

Ibraheem). 
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“I heard there were cases of snowfall in Saudi Arabia; this is crazy weather” (Hayat). 

“I think “climate change” means the increased temperature and recently more dust 

storms” (Um Khalid). 

“The last four winters it flooded here in Amman, and it’s gotten worse over the time I’ve 

been here” (Ahlam). 

“Recently we go more often to the clinic— mainly suffering from flu — maybe because of 

the changing weather or we have become weak” (Zahera). 

“And it floods down the main road and where does it end up — in the houses at the 

bottom” (Helen). 

1.4 Identification of vulnerable groups and persons 

Participants also exhibited a fair ability to identify groups of people who are most 

vulnerable to climate change impact. According to the participants they are mainly the 

sick, the elderly, children, and people with a disability (physical and mental).  

“My husband is sick with lung disease. Every summer when the temperature increases 

and if there are dust storms he can’t breath and we have to take him to the hospital” (Um 

Ibraheem).  

1.5 Knowledge of government actions and responses  

There was little concrete awareness and knowledge about whether the Greater 

Amman Municipality or the governments are taking any steps or creating programs to 

address climate change impacts. Participants were not at all satisfied about government 

performance. Moreover, whenever the word “government” was mentioned they started 

saying that the government just worries about collecting taxes and raising prices of 

electricity and water.  

1.6 What to do and who to do it? 

Although many of the participants felt they were at risk from climate change, they 

exhibited no knowledge about any connections between climate change and their daily 
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lives and practices. Further, they showed no signs, ideas, or suggestions on how they can 

help or contribute to addressing the root causes of climate change.  

“All you can be responsible for is what you do; and what we can do is very little” 

(Abeer). 

Despite the low level of awareness of what the government might be doing, there 

was a strong perception that government and GAM should do everything that can be done 

to protect them. Further, all survey informants exhibited no knowledge about any 

connections between climate change and their daily life and practices. 

2. Knowledge of WEF resources challenges 

Most focus group participants exhibited that they have no awareness of water and 

energy sources (e.g., where does their water come from? is it surface or ground? etc.). 

However, they show a fair awareness about the sources of their food (imported or local). 

Further, they exhibited a fair understanding of the water situation and scarcity in Jordan; 

most participants heard about it from television, radio, and newspapers. However, this 

was not the case concerning the energy and food challenges. According to participants, 

the government is not doing its job properly, and they just keep raising the prices of both 

food (fruits, meat, poultry, rice, sugar, etc.) and energy (electricity, gas, etc.), which they 

cannot afford any more.  

“What government is doing is just keeping the energy prices high; it is difficult to afford 

during winter times” (Ikhlas) 

“I know the water is scarce in Jordan. We receive water once every two weeks” (Um 

Saif) 

“Why is the government not controlling the food prices? Every time I go grocery 

shopping I am surprised by the prices. I guess the sellers don’t care about government” 

(Um Jawad). 

“The day we receive water is like a holiday; we clean the house, wash clothes, have 

showers, and store water in plastic barrels in addition to the rooftop tank” (Om 

Mohammad). 
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 “Many television programs are about water scarcity, though they don’t help us to get the 

conservation devices with low prices” (Awatef). 

3. Household WEF prioritization and nexus 

When participants were asked to prioritize the WEF resources, 98% of 

participants ranked water as the first issue to worry about. Participants exhibited how 

significant water is to their daily lives and survival, since they do not have other options 

to substitute for water. They link water availability to the following daily practices: 

consumption (drinking), cleaning and sanitation, health, religion (ablution), food 

preparation, etc. However, 93% of participants ranked food as a second priority; they 

affirm that there are many alternatives (vegetables, fruits, meat, bread, poultry, rice, milk, 

eggs, etc.) and consumption strategies to survive with less food (e.g., reduce 

consumption, fasting, purchase lower quality items, and consume leftovers). In addition, 

they can use various food preservation and storage techniques that were used by their 

grandparents, such as preserving fruits into jam, drying vegetables using the power of the 

sun, pickling, etc. Furthermore, they affirm in the worst-case scenario they can grow 

some crops on their balconies and in backyards or government should manage to secure 

the food. As well, 85% of participants ranked energy as a third priority. Participants 

claim that there are different types of energy resources (electricity, candles, sunshine, gas, 

wood, etc.), so they can manage their daily lives. For example, for heating in winter they 

can wear layers of clothes, use many blankets, or use wood to heat their houses.  

“If there is no water we cannot survive. However, we can manage to secure food and 

energy” (Um Ahmad). 

“We can manage to store food, fast, consume less. But nothing can compensate for 

water” (Sana). 

“Sun gives us energy and life., However, nothing substitutes for water for drinking, food 

preparation, and sanitation” (Khetam). 

When they were asked about linkages between the resources, especially during 

daily activities, none of the participants were able to pick up the idea or concept quickly. 
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Instead, they mentioned that water is important for everything in life, and we cannot live 

without it. Therefore, I kept challenging them to think deeper and prompted them to think 

of one practice (e.g., cooking) and what is required to prepare a meal. After this example, 

they started linking the ideas and how water, energy, and food are interlinked during their 

daily practices. 

During each focus group session, a WEF inter-linkage was drawn based on the 

participants’ perceptions. After conducting the five focus groups discussion, I was able to 

draw the household WEF nexus framework illustrated in Figure 4.14. The framework 

showed the priorities, related daily practices, problems, and WEF inter-linkages. 

 

 

Figure 4.14 Household water–energy–food nexus framework 

According to the participants’ perceptions, three WEF inter-linkages were 

identified. First, concerning the water–food nexus, they stressed securing water for food-

related practices (e.g., cooking and washing vegetables). Then, they revealed some water-

related issues such as affordability and quality. Second, relating to the energy–food 

nexus, participants were concerned about energy prices (e.g., cooking gas). They all 

complained about the government’s latest policy when they raised the price of one 

cylinder from US$8.50 to US$14.30. For them this had a big impact on the quantity of 
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cooked food. In addition, they complained about the sudden increase in electricity tariff 

in January 2015. However, they were not aware of how much they consumed in 

kWh/month. They link their consumption to how much they pay (US$/month). Third was 

the energy–water nexus, where electricity or gas used for cooling/heating-related 

appliances were identified.  

After presentation of this framework at the end of each focus group session, 

participants exhibited more awareness of the importance of the three resources and how 

they are strongly inter-linked and cannot be underestimated. Furthermore, 90% of the 

participants ranked securing water and energy for food preparation as key relationships 

that match most of their daily practices. Further, they realized that by reducing water 

consumption (a smaller amount to heat or cool) they save energy as well, or by cooking a 

meal to eat on two or three days they save energy in the cooking process and water for 

preparation. This part of the discussion was time consuming because of the level of 

education and lack of awareness and knowledge.  

When participants were asked if they are aware of any relation between their daily 

practices and climate change, their responses revealed no knowledge. However, most 

participants exhibited curiosity and interest in knowing more about it. They showed 

willingness to contribute to coping with the climate change impact if they can. It is highly 

significant, for the overall purpose of the study, to note that almost no connection at all is 

made between the daily practices (recycling, energy saving, reuse, etc.) and addressing 

climate change. Respondents see recycling or other conservation practices as a paradigm 

of a successful housewife’s action to save money. However, they do not know of any 

connection between this and the issue of climate change.  

Participants were asked to indicate (water, energy, or food) conservation measures 

implemented in their homes. Of the 100 participants, 95 had implemented at least one or 

more water conservation measure: reduce water consumption (wash clothes by hand, 

using washing machines once every 7–10 days, fewer showers, less water used during 

food preparation, wipe floor instead of using hose, low-water dishwashing strategies, 

etc.), water reuse (using kitchen water for watering plants, toilet flushing, mopping floor), 

water-saving devices (taps, showerhead), use of rain barrels, etc.  
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For energy, most of the participants indicate energy conservation practices at 

homes, using various energy efficient tips to reduce their electricity bills (e.g., turn off 

extra lights, turn off electronics and computers daily, turn off ceiling fans, do not use 

heaters during sunny winter days, wash clothes by hand, wash full loads of clothes, and 

dry clothes using the power of the sun). Also, participants indicate that they have 

installed energy efficient appliances, mainly washing machines and refrigerators, few 

participants indicate using energy efficient light bulbs, and five participants indicate 

using solar water heaters. When they were asked about the major factor that affected their 

energy conservation decisions, participants indicate one factor, which is to control the 

increase in electricity spending.  

For food, all participants indicate various grocery shopping tips to manage their 

expenses (e.g., always go with a list, plan a weekly menu, buy in bulk when there is a 

sale, comparison shop, go during the slow time after 5:00 pm when prices go down, plan 

one big trip a month for bulk staples, avoid trips to corner stores). Further, they imply 

that changing consumption patterns, behavior, and choices, as well as shopping strategies 

(e.g., keep leftovers, reduce meal portions, freeze vegetables, do not buy junk food 

because it costs a lot of money, cut back on restaurant eating, cut back on meat, and cook 

twice per week) can be helpful to reduce their food cost.  

“It is never cheaper or more nutritious than eating at home” (Um Abdullah). 

“I cook twice per week, and I have to manage not to consume more” (Um Zaid). 

“Meat is expensive; we have vegetarian meals several times” (Um Khaleel). 

“I go shopping after 5:00 pm; at that time venders are about to close, and I can have 

good deals, since they do not want to keep old veggies and fruits for the second day” (Um 

Yousef). 

“I don’t care about the quality of veggies or fruits, as long as it is cheap” (Khawla). 

“I avoid store brands — just go to the public market — they are expensive” (Insaf). 
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“We eat from a restaurant once or twice a year, when celebrating a special occasion or 

to reward my kids” (Ikhlas). 

4. Managing financial resources  

When discussing income management, the female respondents seem to be better 

in managing financial resources. The participants were asked about who controls the 

budget and how they allocate the money for water, energy, and food. Most participants 

(90%) say they manage to pay their water, energy, and rental first; then what is left of 

budget they use to purchase food. Food does not represent the largest proportion of 

household spending any more. In addition to increased energy (electricity, gas, kerosene, 

etc.) and water prices, living costs in general have increased during the past years. Study 

participants reported seven interlinked factors, which influence a household decision-

making in relation to WEFCC daily practices: 

• Household budget planning: most participants, when planning how to spend their 

monthly budget, give priority to their financial commitments (water bill, electric bill, 

gas, rent, etc.). Then they use what is left from the budget to purchase food. 

Therefore, this affects their food patterns, quantities, and qualities. When respondents 

were asked about their monthly budget for food, no one had a stable figure; however, 

they know exactly how much they pay for water and energy. 

• Household size and composition (age, gender, etc.): many individuals living within 

the same house means higher WEF demands. However, there are many other needs 

that have to be satisfied, such as education, health, and clothes. This means many 

trade-offs in relation to WEF consumption (e.g., food consumption patterns, food 

quality, sanitation, and health).  

• The distinctive work pattern with gender appropriate jobs: men work in 

construction, taxi driving, street vending, and tailoring; while women are employed in 

hairdressing, secretarial work, sewing, and embroidery. According to study 

participants, the bad economic pressures are making women work. For them, it does 

not come by choice but rather through necessity. Many people in the community 

believe that it is not virtuous to be a working woman. While this context, unstable 
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monthly income significantly impacts lifestyles and decisions related to daily 

WEFCC practices, investments, purchases, etc.  

• The level of education and awareness: most participants’ responses revealed the 

low level of awareness concerning energy efficient appliances and light bulbs, climate 

change impacts, and how they can cope with climate change. However, they all were 

willing to save more water and energy as a strategy to reduce their monthly bills. 

• The lack of government subsidies, programs, and initiatives: most participants 

showed interest in purchasing energy efficient appliances, light bulbs, and solar water 

heaters. However, they could not afford the high prices. In addition, most related 

companies required a fixed monthly income to give loans. They were wondering why 

neither GAM nor national government supports them. 

• The low level of participation and engagement: most participants’ responses 

revealed low participation in decisions taken related to community or national level 

WEFCC. For example, participants believe that energy should be delivered to 

consumers at a low cost (subsidized). Further, energy pricing policy is not clear and 

understandable; they all complain that the government unexpectedly and without 

prior notice keeps raising the prices of all petroleum products (cooking gas, 

electricity, etc.), and that those actions immediately impact the prices of important 

products like bread. 

“We are poor. No one wants to hear our voices. If they do, our view, questions, and 

needs will be received with ridicule because we are not educated” (Abu Akram, Jabal 

Al Natheef). 

• Sharing water and energy meters: due to the high cost of having separate water or 

energy meters, 35% of participants share water meters with their neighbors, 25% 

share electricity meters, and 15% share both water and electricity meters. According 

to some participants’ responses this has advantages, especially when a small family 

(tenant) shares with big family (landlord). Usually both agree that the tenant pays a 

fixed monthly (electricity) or quarterly (water) payment. This will impact the tenant’s 

consumption amount, willingness to apply conservation measures, and pay less 
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attention to their daily practice. However, this usually led to conflicts, ending up with 

the lease agreement terminated.  

The focus group discussions helped in gaining better knowledge at the household 

scale, in terms of climate change knowledge, household everyday WEF related practices 

and related material, skills, and meanings and how these matters in terms of 

householders’ responses to climate change. Further, the discussions helped in 

understanding how they manage their financial resources and what factors affect their 

decisions. These critical relations and perspectives can help the policy- and decision-

makers gain more nuanced and realistic views of the social practices and their 

intersection with socio-technical regimes that shape WEF nexus resource consumption. 

4.2.4.1.4 Household daily practices observations 

Scaling down to the level of the household brings into focus the range of practices 

that comprise the daily activities at this site. This section therefore, in a general sense, 

highlights some inter-linkages and nexuses between the use of water and electricity and 

food consumption. However, consumers do not pay attention to this. In reality, when 

people use less water they use less energy, and while consuming less food they consume 

less water and energy, etc.  

The four household observations were conducted between 1 and 24 May 2015. 

Each visit lasted close to five hours; all visits were conducted between 9:00 am and 

3:00 pm. Each household has unique members, features, and varies in family size; 

however, all share the same poor living conditions (e.g., very poor quality of housing, 

badly constructed, in poor repair, damp, and with inadequate ventilation). Further, the 

four households share common lifestyles: variable monthly income, unskilled jobs, 

technological preferences, transportation habits (using public transportation because they 

do not own cars). These commonalities limit the diversity exhibited across a sample of 

households, so that instead of variation, a handful of main daily practices may be 

distinguished. Table 4.4 summarizes social, economic, and demographic characteristic 

per household. 

 

 



 

252 
 

Table 4.4 Observed households’ characteristics 

Household 
characteristics 

Household 1 Household 2 Household 3 Household 4 

Visit date  1 May 2015 3 May 2015 17 May 2015 24 May 2015 

Head of household Male Male Male Female 

Family size  5 persons 8 persons 13 persons 3 persons 

Job type Construction Taxi driver Tailor Secretary 

Monthly income 
(JD/month) 

190–225 
(US$271–321) 

257–350 
(US$367–500) 

190–270 
(US$271–385) 

150 
(US$214) 

Water quarterly bill 
(JD/month) 

25 
(US$36) 

24 
(US$34) 

34 
(US$49) 

15 
(US$21) 

Electricity monthly 
bill (JD/month) 

15 
(US$21) 

17 
(US$24) 

25 
(US$36) 

9 
(US$13) 

Cooking gas 
(cylinder/month) 

1 
(US$ 14) 

1 
(US$ 14) 

2 
(US$ 28) 

1 
(US$ 14) 

Food consumption 
(JD/month) 

~120 
(US$171) 

~ 60 
(US$229) 

~185 
(USD264) 

~90 
(US$129) 

Rental (JD/month) 55 
(US$ 77) 

65 
(US$93) 

60 
(US$86) 

45 
(US$64) 

No. of bedrooms  2 2 2 1 

Energy efficient 
(EE) appliances, 
light blubs 

None None 2 EE light bulbs None 

 

A variety of informal water- and energy-saving practices and food consumption 

patterns were observed during the four household visits; however, all households share 

most of these daily practices and consumption patterns. Below is a description of some 

observed and documented daily practices:  

Water Practices: A variety of informal water-saving practices were documented 

during the households’ observations, encapsulated by the motif of “the bucket in the 

shower”, whereby soapy shower water was collected for use on small backyards (if 
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available) or to water some plants grown on a balcony. These practices (not letting taps 

run, reducing length of showers, informally capturing grey water in the kitchen, 

bathrooms, and laundry) occurred both inside and outside the home, influenced by 

religious beliefs, saving money, intensive media campaigns, and most importantly living 

under regimes of water scarcity (receiving water once per week.) The households’ water 

tanks storage capacities ranged between 1 and 2 m3. Two households collect rainwater to 

use for cleaning. While Um Khalid was washing dishes by hand, she did not rinse them 

under a running tap; rather, she filled a pan with rinsing water since she did not have a 

second sink. After finishing, she reused the rinsing water to flush the toilet. To thaw 

frozen vegetables and meat, Um Khaleel places them in the refrigerator the night before, 

rather than using running water. All households were observed to catch running water 

while waiting for it to warm up; they use this water to water plants, rinse dishes, or wash 

fruit and vegetables.  

Laundry Practices: The four housewives share the same laundry practices. For 

example, when they do not have big loads they wash by hand and reuse part of the soapy 

water to mop floors. They store what is left in plastic barrels and reuse it to flush the 

toilet. Further, they use air and sun power to dry the clothes. Moreover, they iron all the 

clothes at once; one household does not own an iron.  

Refrigerators: They revealed that refrigerators have transformed routine food 

preservation, shopping, cooking, and eating. Refrigerators allow us to bulk in buy, 

organize food in shelves and bins, prepare meals in advance, serve chilled desserts, and 

perfect the art of serving up leftover meals. They use refrigerators to keep their drinks 

cool and fruits and vegetables fresh. When they run out of vegetables and fruits they 

switch off the refrigerator.  

Food Patterns: The housewives revealed that the quantity of protein that they 

consume has been reduced. “The most important is flour and vegetables. I bake my own 

bread and mostly cook potatoes and tomatoes” (Um Ismail, Jabal Al Natheef). In general, 

from my observations, they consume mainly vegetables (tomatoes, potatoes, onions, 

garlic, green beans, etc.), rice, beans, and bread and use less meat, poultry, fish, milk, and 
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eggs. Less fruit was observed in their diets — fewer bananas and apples. Most 

households (three out of four) do not have breakfast, just lunch and a light dinner.  

“I fast every Monday and Thursday, it is religious and to save some food for my kids” 

(Um Khaleel, Jabal Al Natheef.  

“I cook chicken with rice every Friday only since we all gather that day” (Um Khalid, 

Jabal Al Natheef). 

“I like the holy month of Ramadan; we fast all the day and consume less. In addition, we 

receive donations from neighbors” (Um Ammar, Jabal Al Natheef). 

Food Cooking Practices: The kitchens of the four households were in poor 

condition with minimum cooking supplies and equipment. All households own a 

refrigerator and an oven; most were good conditions. The four housewives cook in 

quantities to consume over three or four meals. They claim they do not waste any food; 

they consume what is possible to consume. They mainly use a pressure cooker when 

cooking meat or poultry to use less energy and for quicker cooking. They wash 

vegetables in buckets and reuse the water to flush the toilet or water some plants. Um 

Ammar purchases vegetables (green beans and tomatoes) in quantities (when they are in 

season and cheap), and then she washes them, cuts them, and freezes them to use later. 

Um Khalid does not waste lemon skin; she dries it and uses it as a spice when she is 

cooking chicken.  

Um Abdullah, in one of the observations, described how she came upon new 

recipes in the following way: 

 “Sometimes, today we have the chicken. So I’m thinking from that point on. Sometimes, I 

just like looking around. If I find tomatoes, then I think of what I can do with tomatoes. I 

was thinking what kind of taste would be good and then started adding tomatoes” (Um 

Abdullah, Jabal Al Natheef). 

“We don’t throw out food. I keep telling my kids we do not have a lot of money to 

purchase various food items every day, so you have to eat what I can afford and cook” 

(Um Khaleel, Jabal Al Natheef). 



 

255 
 

“As you see my fridge is empty. I did not cook for three days because I do not have 

money to buy cooking gas” (Um Ammar, Jabal Al Natheef). 

Energy Practices: During the observation time between (9:00 am and 3:00 pm), 

all lights were off; however, their houses have small windows and so less light in rooms. 

Um Khaleel told me she switches the television on only from 7:00 to 9:00 pm to watch 

the news. Um Ammar established an “electricity fund” at home to encourage her children 

to switch off lights. In simple terms, if they help her in switching off the lights and reduce 

the electricity bill, she will give them what they save that month. Um Khalid was 

switching off her refrigerator because it was empty,  

“When I have nothing to store I switch my fridge off.”  

The household daily practices were examined using the Social Practice Theory 

(SPT) in terms of practices related to materials, skills, and meanings (see Table 4.5 for 

information from Jabal Al Natheef householders). These are matters in terms of human 

response to climate change and more broadly to sustainable development.  

4.2.4.1.5 Grocery shopping observations 

  I joined three housewives from Jabal Al Natheef for grocery shopping. It was 

Friday afternoon between 3:00 and 7:00 pm. The reason for this specific day and time is 

that it is the end of the week and most vendors have old vegetables they want to sell at 

any price to replace with fresh ones. Therefore, they will be cheaper. We walked together 

from Jabal Al Natheef to El-Wehdat Market (refugee camp), a 25 minute walk. They told 

me that most times women walk in groups to the market; they enjoy the walk and talk. 

However, on the way back they carpool to pick up the heavy items. 

While walking they were asked for the name of the store or stores where they do 

most of their grocery shopping and where they purchase fresh fruits and vegetables. They 

mentioned Al-Wehdat Market or downtown. The distance between a participant’s home 

address and the store(s) where they shop was 20–30 minutes walking distance. However, 

by car it took five minutes, though to find place to park the car took 10–15 minutes. It 

was clear that they predetermined their needs and budget and had their shopping lists in 
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their minds. While walking the main topic was the prices of some vegetables and what 

items they were aiming to purchase.  

Table 4.5 Skills, tools, and meanings in water, energy and food daily practices 

 Skills Materials (Tools)  Meanings 

Water  • Reducing water 
consumption  

• Water reuse 
• Water conservation 

measure 

• Water saving devices 
• Water efficient 

appliances  

• Recycling (paradigm of 
a successful 
housewife’s action to 
save money) 

• Conserving water 
(religious meaning) 

• Water precious 
resources 

• Save money 
• Realize its scarcity 

Energy • Using various energy 
efficient tips  

• Energy conservation 
measures  

• Energy efficient 
appliances 

• Energy efficient light 
bulbs 

• Solar water heaters 

• Reduce electricity bills 

Food • Changing cooking 
patterns  

• Various grocery 
shopping tips and 
strategies 

• Changing consumption 
patterns, behavior, and 
choices 

• Using cooking-related 
tools (using pressure 
cooker)  

• Cooking-related 
appliances  

• Reduce and manage 
food-related expenses 

 

Once we arrived at the market, they split up to search for their needs, and they 

agreed to meet again after three hours at a specific place. There were more varieties of 

fruits and vegetables in the Al-Wehdat public market than at the supermarkets and the 

grocery store located in Jabal Al Natheef. It was crowded and noisy (vendors shouting to 

attract more customers). I joined Um Khalid while she shopped. She was looking for 

vegetables (mainly tomatoes, onions, lemons, potatoes, cucumbers, etc.). In the market 
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the vegetables and fruits were sorted; some vendors have most items, but others had 

fewer. Prices varied from store to store, so we had to search more to find the lowest price 

and good quality. Um Khalid was negotiating all prices and tried to convince a seller that 

he had a low quality of vegetables in comparison with the prices. After 10 minutes of 

discussion she was able to purchase five kg of tomatoes. Then we stopped by another 

vendor to purchase potatoes, but she could not afford them. We kept walking from vender 

to vendor until she attained good deals to save some money. Um Khaled spent JD25 

(US$36) for 5 kg of tomatoes, 2 kg of potatoes, 3 kg of onions, and 1 kg of lemons. She 

told me that she would manage with these quantities for the coming three weeks.  

4.2.4.1.6 Photography 

 I used my mobile Galaxy 4 camera all the time during field work as a way to 

record all sort of details, observations, and to document key places during fieldwork. 

These kinds of photographs are really useful to write up detailed field notes.  

4.2.4.2 Survey Results 

The survey was conducted at the end of the ethnography study to test the extent to 

which these qualitative data are seen as central or peripheral. The structured one-to-one 

investigation samples 200 residents according to the preselected criteria relevant to social 

research questions, i.e., demographics and patterns in Jabal Al Natheef. The survey 

combined quantitative and qualitative research questions to allow for comparison 

between numerical data forms of analysis (Appendix 4). The survey participants were 

asked to respond to a series of questions on their social background, living conditions, 

income, water, energy and food consumption, family size, and their knowledge of the 

WEF programs undertaken by GAM and the government. The survey data were 

collected, coded, analyzed, and compared with the qualitative data. The survey data are 

presented in a series of infographics below. Social, economic demographic, education 

characteristics of the informants are as follows: 

• All participants were housewives aged between 18 and 60, and half of the survey 

respondents were illiterate as illustrated in Figure 4.15. 

• Seventy-seven percent of the survey respondents were housewives, 19.4% with part-

time jobs and 3.3% with full-time jobs, as illustrated in Figure 4.16. 
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Figure 4.15 Age groups and level of education 

 

Figure 4.16 Participants’ employment status 

• The monthly income ranged between US$150 and > US$551; survey respondents 

monthly household income is illustrated in Figure 4.17. 

• Participants’ household sizes were as follows: 67.5% of participant have 5–7 

members living in the household, 22.5% of the participants have 3-4 members, 7.5% 

of the participants have >8 members, and 2.5% of the participants have 2 members as 

illustrated in Figure 4.18. 

• On average, 15% of the participants’ households are headed by females, as illustrated 

in Figure 4.19. 
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Figure 4.17 Monthly household income 

 

Figure 4.18 Household size 

 

Figure 4.19 Male- vs. female-headed families 
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• Type of homes occupied: 94% of the participants were tenants renting apartments (2–

3 rooms), and 6% own their residence, as illustrated in Figure 4.20. 

• Concerning sharing of meters, 44.4% of the survey informants share electricity 

meters, 33.3% share water meters, and 22.2% share both, as illustrated in Figure 4.21. 

 

Figure 4.20 Home ownership 

 

Figure 4.21 Shared water and electricity meters 

 

The survey also looked at knowledge of climate change.  

Perceptions of climate change: Across all 200 participants there was a low level 

of understanding of climate change and reasons for its occurrence. Generally, participants 

conveyed that they are anxious and worry about the changing climate. However, 41.5% 

of the survey participants indicate that they have heard of “climate change” mainly 

through television, relatives and friends, and radio, as illustrated in Figure 4.22. 
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Causes of climate change: Participants exhibited a limited understanding of the 

reasons for the occurrence of climate change. Participants expressed all sorts of wider 

ideas of causes, such as pollution in general, human greed, air pollution, global warming, 

government corruption, and overpopulation. Despite these causes, most of them believe it 

is an act of God. The survey informant’s responses were as follows: 65% believes it is act 

of God, 22.5% do not know the causes, and 12.5% relate it to air pollution, as illustrated 

in Figure 4.23. 

 

 

Figure 4.22 Means of climate change awareness 

 

Figure 4.23 Causes of climate change 

Impact of climate change: Eighty-five percent of the survey informants show 

good knowledge of the climate change impact, and 15% indicate that they do not know 

any impacts, as illustrated in Figure 4.24. 
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Figure 4.24 Impact of climate change 

 
Identification of vulnerable groups and persons: Sixty percent indicate no 

knowledge of any vulnerable groups, 20% indicate sick people, and 11.5% indicate 

children, as illustrated in Figure 4.25. 

 

 

Figure 4.25 Most vulnerable groups 

 

Knowledge of government actions and responses: Seventy percent of the 

survey informants indicate no awareness of government actions, 22.9% of the informants 

were not sure if there are any activities, and only 6.6% of the informants were aware of 

government activities, as illustrated in Figure 4.26. 
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Figure 4.26 Level of awareness of government actions to cope with climate change 
impact 

 
Knowledge of WEF resources challenges: Most survey informants were not 

aware of the energy and food resources’ challenges and scarcity in Jordan. For example, 

90% of the survey informants were not aware of food challenges, and 72% of the 

informants were not aware of energy challenges. However, 84.5% of the informants were 

aware of water scarcity, as illustrated in Figure 4.27; they refer to the television and radio 

as sources of knowledge. These results confirmed the low level of knowledge that was 

observed in the focus group discussion. 

 

 

Figure 4.27 Aware vs. not aware of water, energy, and food scarcity 
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Household WEF prioritization and nexus: A large majority (92.5%) of the 

survey informants ranked water as first priority, 84% of the informants ranked food as 

second priority, and 70% ranked energy as third priority, as illustrated in Figure 4.28. 

These results confirmed the focus group discussion results in terms of WEF resources 

prioritization. 

 

 

Figure 4.28 Water, energy, and food prioritization 

When participants were asked if they are aware of any relation between their daily 

practices and climate change, 91.5% indicate no relationship and 8.5% do not know of a 

connection, as illustrated in Figure 4.29. 

 

 

Figure 4.29 Relation between daily practices and climate change conservation 
measures 
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Participants were asked to indicate (water, energy, or food) conservation measures 

implemented in their homes. The top three water conservation measures implemented for 

households were (1) reuse water (90% of participants), (2) reduce water consumption 

(70% of participants), and (3) water-saving devices (22.5% of participants) as illustrated 

in Figure 4.30. According to participants, the reasons behind these practices were 

religious, as indicated by Holy Quran and Prophet Mohammad to save water. It is a 

precious resource, and we have to save it, realize its scarcity, and save money. 

 

 

Figure 4.30 Main water conservation measures 

For energy (as illustrated in Figure 4.31), 60% of the participants indicate energy 

conservation practices at homes, using various energy efficient tips to reduce their 

electricity bills (e.g., turn off extra lights, turn off electronics and computers daily, turn 

off ceiling fans, do not use heaters during sunny winter days, wash clothes by hand, wash 

full loads of clothes, and dry clothes using the power of the sun). Also, 23% of 

participants indicate that they have installed energy efficient appliances, mainly washing 

machines and refrigerators, 15% of the participants indicate using energy efficient light 

bulbs, and 5% of the participants indicate using solar water heaters. When they asked 

about the major factor that affected their energy conservation decisions, participants 

indicate one factor, which is to control the increase in electricity spending. 
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Figure 4.31 Main energy conservation measures 

For food (as illustrated in Figure 4.32), most participants (83%) indicate various 

grocery shopping strategies. Further, 70% of participants imply that changing 

consumption patterns, 65% reduce food consumption, and 45% indicate receiving food 

donation. 

 

Figure 4.32 Food management practices 

Household governance: In this study “household governance” simply explains 

the make or buy decisions, daily practices (who is doing what), and informal 

arrangements for managing water, energy, and food at the household level. Among all 

participants, 85% represent the traditional household model with a male breadwinner who 

is responsible for paid work and income and a wife who takes care of all household 

obligations. However, 15% of the households were headed by females, responsible for 
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earning money and household obligations. Based on participants’ feedback, it was clear 

that an informal structure and organizational arrangements have been developed by 

households to cope with life challenges, particularly economics-related issues (increased 

prices and expenses). According to the participants’ responses, couples apply some 

similar solutions in order to cope with household expenses. However, they have different 

“allocation rules” governing the division of work in the household, and this influences 

their perceptions and related water, energy, and food decisions. I found a considerable 

difference with regard to gender roles, planning, and management practices. Most of the 

study participants have limited financial resources and assets, although they report that 

they are trying their best to satisfy personal and family aspirations consistent with short- 

and long-term household needs, goals, and responsibilities. While wealth creation is seen 

as important to satisfy household needs, other factors such as reducing their water and 

energy bills and food expenses (without jeopardizing the quality) are also major goals.  

The participants were asked about who usually makes the decision concerning 

seven distinct practices. Their responses are summarized in Table 4.6.  

Table 4.6 Household water, energy, and food governance 

Water– Energy–Food Related 
Decisions 

Decision-maker 

Mutually 
(Husband and Wife) 

Husband Wife 

Choosing appliances 65% 10% 25% 

Pay bills (water, energy) 0% 85% 15% 

Energy-conservation-related decisions 4% 0% 96% 

Managing household resources 
(cooking, laundry, dish washing, 
cleaning) 

4% 0% 96% 

Food shopping 25% 5% 70% 

Water-conservation-related decisions 5% 0% 95% 

Maintenance-related activities 0% 100% 0.0% 
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Choosing appliances: Sixty-five percent of the participants answered that the 

purchase decision is mutual between both husband and wife. According to the 

participants, it is significant to have a mutual decision, since males contribute with 

money and females pay more attention to the appliances’ details (color, size, etc.) 

because females are mainly the users of home appliances. However, 25% of the 

participants referred to the wife as the decision-maker because they are either head of the 

family or have some savings (e.g., family support, working from home), and 10% of the 

participants said that usually the husband makes the decisions.  

The participants were asked about the main factors influencing their decisions 

when they purchased their home appliances in the past. Participants mentioned that their 

decisions were regularly based on price, trusted brand name, promotions, payment terms, 

and recommendations from friends or based on others’ experience. Participants exhibited 

lack of knowledge about most electricity-consuming home appliances. However, they 

showed a fair knowledge about the availability of energy efficient home appliances; they 

mentioned they heard about it from relatives and friends. As well, 22% of participants 

mentioned they already own one or two energy efficient home appliances (e.g., fridge, 

washing machine), 15% of the participants indicated using energy efficient light bulbs, 

and 2% of the participants indicated using solar water heaters. When participants were 

asked if they are willing to buy more energy efficient home appliances and light bulbs, 

44% showed their interest and willingness; 46% were unwilling to buy any due to the 

high prices. 

Pay energy and water bills: Participants’ responses revealed that 85% of energy 

and water bills were paid by the husband, since they are more familiar with this task, go 

out of the home more often, keep the budget, or consider it is a male job as known by the 

community. However, 15% were paid by the wife because she is the head of her family. 

Managing household resources: The vast majority (96%) of the participants’ 

responses revealed that the wife is responsible for the internal management of the 

resources (e.g., cooking and cleaning), whereas 4% indicated that sometimes the husband 

helps in food preparation.  
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Energy conservation related decisions: When participants were asked about 

who usually applies energy conservation measures, the majority of participants (96%) 

revealed that the wife is responsible for managing the electricity and gas resources, since 

she is mostly using home appliances and cares about turning off the lights, etc.  

Food shopping: When the participants were asked about who usually takes the 

decision when shopping for food, 70% of the participants answered that the purchase 

decision is mainly the wife’s responsibility, 25% of participants answered that it is 

mutual between both husband and wife, and only 5% of participants answered it is the 

husband’s responsibility.  

Water conservation measures: When participants were asked about who usually 

applies water conservation measures, 95% revealed that the wife is responsible for 

managing water while cooking, food preparation, cleaning, dishwashing, floor mopping, 

etc.  

Maintenance related activities: All participants’ responses (100%) revealed that 

the husband is responsible for maintenance activities, since he fixes the problem by 

himself or contacts a plumber or electrician. In addition, this task is culturally interrelated 

to males. However, it was mentioned that when a female heads a household or the 

husband is away, usually a woman gets help from sons, relatives, or neighbors. 

The survey results gave a better sense about Jabal Al Natheef community and 

supported most of the ethnographic results, particularly the weak socio-economic 

conditions, the daily WEF related practices and related skills, tools, and meanings, the 

low level of knowledge and awareness about climate change (e.g., causes, impacts, 

vulnerability, governments efforts), the low level of knowledge about natural 

resources scarcity. particularly energy and food, and the significant relationship 

between WEF nexus and gender role (household governance).  

4.2.4.3 Bottom-up perspective: household WEFCC nexus 

Investigating the WEFCC nexus approach to the household level — where most 

resources are used and consumed on a daily basis and where related technology and 

innovations are deployed and urban poor people are most vulnerable to climate change 

impacts — allowed me to qualitatively investigate the householders’ perceptions of 
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WEFCC inter-linkages, climate change impact, and how these linkages interact with 

other socio-economic factors. Further, it helped in understanding householders’ practices, 

which matter in terms of human response to climate change and, more broadly, to 

achieving urban sustainable development. According to Head (2008), the household scale 

is the best unit to reflect needed policy instead of simplified demographic categories or 

one-size-fits-all solutions imposed from the top down. Small-scale qualitative studies can 

indicate what scope there is for experimentation and innovation (Head, 2008). The 

following four contributions from the household WEFCC nexus (ethnographic and 

survey) may work separately or in combination to aid in design the integrated climate 

policy framework for Greater Amman Municipality: 

4.2.4.3.1 Discrepancies between householders and policy-makers 

Downscaling the WEFCC nexus at the household level showed discrepancies 

among this level, central government, and GAM in terms of perceptions, priorities, 

responses, and interest, owing to different roles, responsibilities, functions, level of 

knowledge and awareness of climate-related issues, etc. For instance, at the national 

level, Jordan’s policy-makers focus on the supply-side policies with limited focus on 

resources’ demand management; therefore, they consider water and energy resources as 

part of the national security agenda, whereas food is the weakest part in this equation. In 

addition, the water–energy nexus is the most important relationship — secure energy for 

water-related purposes, such as lifting, pumping, treatment conveyance, etc. Further, 

according to Al-Zu’bi (2016), Jordan’s climate change dialogue and related interventions 

still reside at the national level, and mainly focus on mitigation measures rather than 

adaptation and vulnerability. 

In contrast, at the local level, the Greater Amman Municipality as a service 

provider (roads, transportation, buildings license, quality control of food markets, solid 

waste management, etc.) has no control over water and energy supply and demand 

management. Further, GAM is limitedly engaged in natural resources policy and climate 

change dialogue; therefore, GAM lacks any urban integrated climate-related policies, 

urban food-related policies, or water and energy management policies.  
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However, Jabal Al Natheef householders (urban poor community) focus on 

generating income to be able to enhance their living conditions and meet their basic 

needs. For them water and energy resources are necessary to prepare food, energy is 

necessary for heat and lighting, and water is essential for domestic purposes (drinking, 

hygiene, etc.) and survival. However, once it comes to budget allocation, householders 

give priority to pay rent first, then water and energy bills, after that secure food. In most 

cases this affects the consumption patterns and compromises food quantity and quality. 

However, climate change impact is not in their daily equation although when it comes to 

climate change impact, Jabal Al Natheef householders are the most vulnerable, owing to 

deteriorated infrastructure (roads, buildings, etc.), limited assists, low income and high 

poverty rate, low level of education, poor health conditions.; Therefore, there is 

diminished capacity to anticipate, cope with, resist, and recover from the climate-related 

impact. Smit et al. (2001) claim that the people who are likely to be impacted most by 

climate change are unfortunately, those who also have the fewest resources from which 

they can adapt or respond to this challenge (Smit et al., 2001). 

These discrepancies demonstrate the ineffective governance that could not 

address local needs and align them with national priorities, lack of vertical and horizontal 

communication, and limited public participation in national policy dialogue. Therefore, 

effective vertical communication channels should exist to empower communities, bridge 

the communication and information gaps, match priorities, and limit the discrepancies. 

Policy-makers need to develop specifically targeted interventions and policies to address 

climate change at the local level that consider socio-economic condition, climate risks, 

vulnerability, adaptive capacities, etc.  

4.2.4.3.2 Householders’ perspectives confirmed some factors explored at higher 

governance levels 

The results of the household WEFCC nexus study confirmed some of the 

“hindering” factors that were explored at regional, national, and local levels as. These 

factors are discussed below. 

Most participants’ responses revealed most government decisions lack of 

transparency. For instance, they affirm that energy pricing policy is not clear and 
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understandable; they all complain that the government unexpectedly and without prior 

notice keeps raising the prices of all petroleum products (cooking gas, electricity, etc.), 

and that those actions immediately impact the prices of important products like bread. 

The lack of transparency widens the gap of trust between citizens and government; 

therefore, they do not believe that Jordan lack energy resources. In the contrary, 

participants believe that energy should be delivered to consumers at a low cost 

(subsidized). This result confirmed the outcomes of the USAID’s Jordan Country 

Development Cooperation Strategy report, the lack of transparency in decision-making 

(e.g. budget allocations and expenditure, pricing of essential commodities, and 

distribution of subsidies) is the main reason for the high public perception of corruption -

public feeling that the few grand corruption cases brought to justice are not dealt with 

firmly and are surrounded by ambiguity, and a perception of electoral fraud (USAID, 

2015). 

The low level of climate-change-related awareness. The slow pace of national 

and local governments responses to climate change resulted in limited knowledge and 

awareness of natural resources related scarcity (except water resources) and climate 

change impacts. There is little knowledge of how to behave in case of climate-related 

risks, how to cope with climate change through daily practice and how efficient 

appliances (such as water and energy efficient appliances, light bulbs, solar water heaters, 

etc.) would contribute to urban and national efforts. In addition, they show little 

knowledge about governments’ plans and programs related to their community, owing to 

limited engagement in community-related decisions or national policy processes. 

Although most participants show interest and willingness to adopt climate-related 

measures as a strategy to reduce their monthly bills, they revealed that the lack of 

adequate financing mechanisms and incentives among other factors hinders the adoption 

of efficient energy appliances, solar water heaters, etc.  

The low level of participation and ineffective vertical communication 

channels. The householders revealed that in most cases the bond between community 

and the GAM administration is broken because of corruption, nepotism, and cronyism. 

Further, the current official communication channels with GAM officials are not active 
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and are inadequate to assure active public participations; therefore, most community 

needs, complaints, and problems passed to higher governance levels through various 

unofficial communication channels that exist, such as the NGOs, Parliament Members, 

and City Council Members, as illustrated in Figure 4.12. This creates a communication 

gap and lack of trust between citizens and officials. 

An engaged and effective civil society is critical to Jordan’s development and 

long-term stability. Yet, despite rapid growth in the number of civil society organizations 

in recent years, the sector continues to confront serious challenges. A variety of factors 

contribute to this outcome, including weak organizational capacity, an opaque legal and 

regulatory environment, and limited opportunities and forums for meaningful interaction 

with state authorities (USAID, 2015). 

Impact of political instability on Jabal Al Natheef residents. By 2015, almost 

175,000 Syrian Refugees had registered as inhabitants of the capital Amman (Carrion, 

2015). According to the study participants, Jabal Al Natheef is hosting around 20,000 

Syrian refugees; therefore, they revealed that Jabal Al Natheef residents have been 

tangibly affected by the presence of refugees. Study participants revealed that the most 

vulnerable people in Jabal Al Natheef are unfortunately also those most affected by the 

presence of Syrian refugees. For instance, increased housing demand has allowed 

property owners to set higher rents; therefore, lower-income families are being displaced 

by higher rents. Further, business owners have benefited from widespread availability of 

informal Syrian labor — who accept lower wages that would not be acceptable to 

Jordanians; therefore, their incomes are also threatened by the downward push on 

informal-sector wages, which were already very low. Thus, this contributes to social 

tensions at the neighborhood level. Most study participants show dissatisfaction about the 

government policy on the Syrian refugees; they claim it is not adaptable and driven by 

politicians and parliamentary opinions.  

4.2.4.3.3 Gender and WEFCC nexus  

The gender dimension in natural resources management is significantly important 

(Fonjong, 2008). Further, Alber (2011, p. 28) claims, “Given the different attitudes and 

preference of women and men, their perspectives influence in decision-making at the 
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household level is crucial for energy consumption and thus the GHG emissions of an 

entire household” (Alber, 2011). In addition, the International Union for Conservation of 

Nature (IUCN, 2010, p. 10) argue, “Because climate change affects women and men 

differently, a gender equality perspective is essential when considering policy 

development, decision-making, and in development and implementation of strategies 

concerning mitigation and adaptation”. 

Studying the household WEFCC nexus at Jabal Al Natheef demonstrates that men 

and women do not have the same roles, responsibilities, and practices over natural 

resources at the household level. In this research, results show that women have the major 

role in daily management, uses, and practice, and take personal action to mitigate climate 

change, for instance by reducing energy and water consumption at home; however, men 

are more engaged in related maintenance and paying bills activities. Further, women have 

less power to make decisions over purchasing climate friendly appliances and food 

shopping, since men tend to control finance and make most decisions, leaving less power 

for women to decide on purchasing energy- and water-efficient appliances, as illustrated 

in Figure 4.33. These results confirm what scholars argue: men and women’s knowledge, 

skills, roles, and practices towards natural resources management are definitely different 

(Jabeen, 2014; Gurung et al., 2000; Byers and Sainju, 1994; Homberg, 1993). 

Therefore, identifying such roles/ responsibilities and practices provides 

important insights for the sustainable management of natural resources, through policies 

that accommodate the various actors involved (WB, 1999). Despite such strong 

relationships between women and natural resources, the Greater Amman Municipality 

case study demonstrates the lack of a comprehensive and holistic national or local policy 

that can harness the efforts and activities of government, NGOs, and international 

agencies to ensure effective participation of women in natural resources or climate-

related policies. Further, policymakers at all levels in Jordan and particularly in Greater 

Amman Municipality pay inadequate attention to the need for a gendered dimension in 

managing natural resources, coping with climate change, and planning for sustainable 

development. Moreover, according to the study participants, policy-makers ignore gender 

as a unit of analysis. Therefore, study participants affirm the need for both genders to be 
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recognized in the related-policy interventions to ensure that their voices and interests are 

factored into policymaking related to management of particular resources.  

 

 

Figure 4.33 Gender roles and practices in water-energy-food nexus 
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4.2.4.3.4 Householders can propose and make climate-friendly decisions 

In the course of this research, investigating the household WEFCC nexus in Jabal 

Al Natheef, help to understand how householders can make climate-friendly decisions in 

their daily routine to facilitate reaching the climate targets implemented by local and 

central governments. For instance, the focus group discussions with Jabal Al Natheef 

women’s groups demonstrate how the water–food nexus linked to environmental 

protection can facilitate cost saving or income generation (win-win solutions). For 

example, water harvesting (collecting rooftops rainwater) for food provision by 

implementing urban agriculture (UA) activities (utilizing small backyards and rooftops) 

supports local income generation while ensuring green areas in Jabal Al Natheef. 

Investing in city-wide UA can provide access to fresh and local food production, reduce 

daily living expenses, reduce transportation costs and related emissions, improve food 

security and offer nutrition while maintaining open green spaces. Most importantly, this 

approach offers a source of income support (directly and indirectly) to vulnerable urban 

poor residents.  

Section 2.4.2 results point toward elements of integrated climate policy 

framework for Greater Amman Municipality; in particular, the need for community 

empowerment, gender sensitivity analysis, climate awareness programs, effective vertical 

communication channels and mechanisms (to assess community’s needs, make decisions, 

monitor progress, and ensure accountability).  
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Chapter Five Putting the WEFCC nexus to work in Amman 

5.1 Introduction 

The purpose of Chapter 5 is to propose the Greater Amman Municipality 

integrated climate policy framework. This chapter elaborates on the results and insights 

derived from 118 interviews, ethnographic, and the survey outlined in Chapter 4. In 

addition, this chapter critically analyzes and links the research findings back to the 

theoretical and policy literature outlined in Chapter 2 to achieve cross-verification from 

multiple sources and improve the validity of the study findings. Further, it discusses the 

theoretical and applied implications of the research findings. Finally, it also describes the 

applicability of the research results in other Arab cities, and provides recommendations 

for areas of future research.  

Based on research results and findings, this chapter concluded with the proposed 

integrated climate policy framework as the best response to ensure an integrated WEF 

approach to policy-making at GAM level, for the following reasons: First, GAM has no 

control over WEF resource supply and related management, operations, and services; 

however, GAM is the local jurisdiction where the related institutions exist, plan, and 

operate in silo (e.g., Ministry of Water and Irrigation, Ministry of Agriculture, Ministry 

of Energy, Ministry of Environment, and all related utilities). In addition, GAM’s 

functions and operations (urban planning, land use planning, urban development, climate 

change urban-related responses, etc.) cannot be performed in isolation from the WEFCC 

institutions’ plans, policies, and services. Second, there are many promising WEFCC 

synergies at GAM level that require coordination between all actors within GAM’s 

jurisdiction, such as energy-water efficiency technologies, demand management 

programs, wind power, solar panels, renewable energy for wastewater treatment and 

reuse in agriculture, and generation of energy from municipal waste and agriculture 

residues. However, study findings disclosed many factors that would hinder the transition 

from the current “silo” to the proposed “nexus” approach in GAM. Some of these factors 

are related to the nature of vertical relationships and dynamics between GAM and the 

central government (e.g., silo-like institutional structures, incoherent policies, and the 

limited role of the local government in climate policy); others are specific to GAM’s 
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decision-making environment and policy-making framework (e.g., climate-related 

activities remain fragmented at GAM scale and the basic tools to facilitate good decision-

making are still lacking). As the city scale is increasingly being recognized for mitigation 

and adaptation actions, in the case of GAM the best way to respond effectively to climate 

change is through adopting the WEF nexus approach that captures the multidimensional 

linkages between sectors and actors engaged in or affected by the management of WEF 

resources to design an integrated climate policy framework that will enhance the urban 

climate planning process and policy coherence, and ensure effective implementation. 

The following key elements outlined in Chapter 4 aid in conceptualizing and 

proposing the Greater Amman Municipality integrated policy framework: 

• Arab region context aids in giving a broad sense of what hinders and abets the 

local governments to transition from the current “silo” to future “nexus” approach 

in Arab cities to respond to climate change impact. The information derived from 

the regional key informants paved the road in exploring the Greater Amman 

Municipality context and outlined how applicable the research results are in other 

Arab cities;  

• Jordan national context aids in understanding the WEFCC existing governance 

structures and policy-making process and the central government’s perspectives 

on localizing the WEFCC nexus. This helped in identifying challenges, 

opportunities, and the entry points for the WEFCC inter-linkages; 

• GAM’s WEFCC nexus elements vis-à-vis current practice, aid in understanding 

the tensions between the national planning related WEFCC security and local 

priorities and how can they be overcome in GAM; identifying the core issues and 

the existing assets that might advance the WEFCC nexus approach in GAM; and 

translating the conceptual understanding to propose WEFCC nexus interventions 

on the ground within GAM;  

• Jabal Al Natheef household WEFCC nexus aids in capturing household WEFCC 

inter-linkages; WEF related daily practices, meanings, tools, and skills; and the 

perceptions of poor community to incorporate it into urban planning and policy-

making processes in GAM. 
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5.2 Greater Amman Municipality Integrated Climate Policy Framework 

Greater Amman Municipality has been trying to develop and improve its built 

environment, infrastructures, services, and institutional capacities to meet three-fold 

challenges: (1) providing a larger urban population with access to basic services and vital 

resources, (2) sustaining continuous socio-economic development, and (3) utilizing and 

managing resources within Jordan’s limitations while addressing the challenges of 

climate change adaptation and mitigation (GAM, 2015). Study participants’ (national and 

local levels) comments aligned with these priorities with attention to issues including 

rapid population growth, social and economic disparities, and climate change and its 

impact on natural resources, as illustrated in the following quotes. 

“With rapid population and urbanization, Amman will demand more water, energy, and 

food; however, these resources are insecure in Jordan” (LGov: UPP&SD12) 

“Amman will be most impacted by resource scarcities and climate change, in case no 

actions will be taken by GAM and central government” (Gov: NPP&W&SD21). 

“Social and economic disparities in Amman are alarming, and all government actions 

are widening this gap” (NGO: W&CC37). 

The research results revealed that GAM is considered insecure in terms of water, 

energy, and food resources. Further, the population, economic and social activities, 

urbanization, in addition to climate-related impact (heatwaves, floods, dust storms, etc.) 

have increased the demand for resources, including food, water, and energy, and intensify 

their use, which has serious implications for adaptation and mitigation strategies to 

ensure food, water, and energy security within GAM jurisdiction.  

In addition, research results demonstrate that GAM has no control over the supply 

and management of resources within its jurisdiction; however, it has a significant 

potential role in contributing to resource demand management (e.g., infrastructure, 

awareness, policy interventions, and community engagement) and urban climate-related 

strategies (adaptation and mitigation). Furthermore, at the municipal level, the sectors 

interplay during operation makes significant opportunities for synergies and nexuses 

between the sectors and key actors (private and public) who are charged with planning 
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and designing adaptation and mitigation responses, as illustrated in Figure 4.5. In 

addition, Table 4.4 illustrates some proposed WEFCC interlinkages, urban synergies 

between adaptation and mitigation, and potential innovation areas and practical solutions 

to advance the WEFCC nexus and policy interventions within GAM. It is critically 

important for central government and GAM policy makers to understand these linkages 

and required coordination when devising sustainable urban adaptation and mitigation 

strategies.  

The study findings revealed that Greater Amman Municipality is confronted by 

numerous core issues that can inhibit its ability to transition from “silo” to “nexus” and 

setting and implementing a climate-related agenda. These issues include financial 

technical, legal, capacity, informational, and institutional governance, among others. 

These results confirm what scholars acknowledge; key barriers to nexus based across-

sectoral integration relate to historical entrenched vertically structured (silo) government 

departments, sector-based structure of agencies that complicate coordination, limited 

spatial and foundational extent of jurisdictions, restrictive funding mechanisms, as well 

as legislatives and regulatory barriers (Allouche et al., 2014; Peronne and Hornberger, 

2014; Bizikova et al., 2013; Pittock et al., 2013; Rees, 2013; Scott et al., 2011). 

Despite these core issues, the study participants reported various assets that would 

advance the transition from “silo” to “nexus” in GAM; such as, The Decentralization 

Law, GAM Green Buildings incentives, and International Cities Networks (e.g., C40), 

among others. 

The study participants confirmed that a systematic approach must be adopted to 

provide integrated consideration of the many urban interactive linkages between water, 

energy, food, and climate change to pursue initiatives that produce multiple and mutual 

reinforcing benefits in many areas. The three resources, climate change, and 

sustainability livelihoods are inseparable. Natural and human systems are understood as 

one complex system. Careful consideration must be given to the unique socio-economic 

context within each community, including the concerns and values of local citizens. This 

requires that governance agents incorporate long-term planning into their decision-

making in addition to considering issues of inter and intra-organizational factors. This 
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calls for anticipatory, rather than reactive, approaches to problem identification and 

interventions. Recognizing that uncertainties (climate change, political instability, 

immigration etc.) will always exist is essential; in this case precautionary principles and 

measures should be exercised. 

There is a broad recognition that the inter-linkages of sectors and resources 

systems have been inadequately addressed. Pittock et al. (2013, p. 4) attribute these 

shortfalls to “the inability of governments to adequately manage the complexity and 

uncertainty associated with environmental issues, differing values and contested methods, 

the challenges of working across scales and lack of clarity of rights and responsibilities”. 

These governance and institutional issues are fundamental to operationalize nexus ideas; 

however, current formal and informal institutional mechanisms may be inadequate for 

supporting the nexus in practice. Howells and Rogner (2014) explain that the transition 

towards more integrated governance is not insignificant; it requires new skills sets, tools, 

capacities, funding, and incentives. 

The global climate change drivers of increasing temperature and changing 

precipitation are strongly interlinked with urban cycle of water, energy, food, and related 

key pillars (social, economic, etc.) and urban services. Climate change impacts can 

reduce the urban systems resilience and affect the water and energy nexus and affect 

agriculture production. Therefore, integrating management of water, energy, food, and 

related services is essential to adapt and mitigate global climate change impacts at the 

local level. 

Despite the flurry of activity on climate change and growing interest in the 

research community in Jordan, climate-related activities at GAM scale remains 

fragmented, and the basic tools to facilitate good decision-making are still lacking. This 

section proposes an integrated climate policy framework that GAM would benefit from to 

address the hindering factors and to respond effectively to climate change impact. Based 

on study participants’ perspectives, preceding literature, success stories and researcher 

perspectives, the following highly interlinked reforms (legal, institutional, capacity, etc.) 

were proposed to achieve integrated climate policy components:  

• Enhancing the legal framework; 
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• Establishing the Sustainability Office; 

• Enhancing communication and policy coordination; 

• Enhancing awareness and maintaining urban climate change dialogue; 

• Empowering community;  

• Securing financial resources; and  

• Enhancing the policy-making process. 

5.2.1 Revising the legal framework 

Local governments face several obstacles when formulating and determining 

climate change policy priorities; one of these is legal related (Corfee-Morlot et al, 2009). 

For instance, the issues over jurisdiction can hinder local government efforts to mitigate 

the full range of GAM’s climate impact. Further, GAM does not have full control over a 

number of key areas of planning, policy-making, and decision-making, particularly 

climate-related sectors such as water, energy, and agriculture. The national climate-

related policymaking and dialogue is characterized by a lack of focus on adaptation 

issues; whereas GAM policy-makers tend to overlook the need for adaptation policies 

such as managing storm water and flood control. In addition, the ongoing debates over 

overlapping and silo mandates between related ministries prevented the downscaling of 

climate change plans at the local level. Therefore, study participants affirm that there is a 

need to reconsider the legal and regulatory frameworks and to examine how the local 

level can be aligned to integrate climate change considerations. They suggest that GAM 

should coordinate with central governments to revise the national climate legal 

framework to identify the local governments climate-related formal functions and legal 

authority, what responsibilities and roles of government are at different levels, who are 

the main actors, and what tools are available to support climate decision-making, 

especially after submitting the national INDC report that entails many actors and 

mitigation and adaptation activities that are mostly to take place at the local level. This 

confirmed what some scholars claim; the national governments cannot effectively 

implement national climate strategies without working closely with local governments as 

agents of change. On the other hand, to take action local governments cannot be effective 

and do not operate in isolation from other parts of government. Further, local government 
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authority to act in areas related to climate change is often nested in legal and institutional 

frameworks at higher levels (Dietz et al., 2003; Hooghe and Marks, 2003). 

5.2.2 Establishing the Sustainability Office 

According to Aylett (2015), the degree to which local governments succeed in 

mainstreaming climate change planning has to do in large part with the institutional 

structures they create to drive forward this dialogue (Aylett, 2015). For example, the City 

of Zurich created a special unit for environmental protection in charge of supervising the 

city’s climate policy with cross-departmental tasks within the city administration. 

Further, the Portland Bureau for Planning and Sustainability under the jurisdiction of the 

City of Portland was created to develop creative and practical solutions to enhance 

Portland’s livability, preserve distinctive places, and plan for a resilient future. It 

collaborates with community partners to provide comprehensive land use; neighborhood, 

district, economic, historic and environmental planning, and urban design; research 

policy and technical services to advance green building, energy efficiency and the use of 

solar and renewable energy, waste prevention, composting and recycling, and a 

sustainable food system; and policy and actions to address climate change. In San 

Francisco, the Office of Climate Protection Initiatives is funded to coordinate the 

multiple climate initiatives undertaken by several programs, lobby for climate protection 

legislations at the federal level, and, for example, work with local private companies to 

encourage the use of vehicles that run on biodiesel. According to Kern et al. (2005), most 

cities do not pursue such a systematic and structured approach and, instead, prefer to 

concentrate competencies for climate change policy in an environment department or 

agency. Traditionally, environmental departments have been weaker politically and in 

terms of resources than other departments in sub-national administrations (Kern et al., 

2005). 

In this research study, most participants realize the urgent need to restructure the 

environment portfolio within GAM’s organizational structure. Some were suggesting 

establishing a dedicated unit for climate change or a unit with a broader scope like urban 

sustainability. If such an interdisciplinary approach was adopted by GAM it would 

strengthen GAM’s position as a national and regional model of sustainable development. 
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This confirms what scholars argue, nexus governance may be effective in both 

centralized and decentralized scales; however, new institutional arrangements and 

administrative reforms may be required for advancing the nexus agenda (Allouche et al., 

2014; Pittock et al., 2013). Therefore, in this research study I propose an institutional 

mechanism (Sustainability Office) to help GAM to implement climate-related policies. 

5.2.2.1 The GAM’s sustainability office 

The Sustainability Office will be responsible about vision for urban sustainable 

development and climate change urban mitigation and adaptation, linking climate-related 

urban activities to other national policy frameworks, such as national water, energy, food 

security policies, and the Ministry of Environment’s Green Growth Strategy and Climate 

Change Policy among others, securing political commitments, developing a 

communications plan, and securing multi-stakeholders and cross-sectoral support. For 

climate change in particular, the Office will be responsible to: 

• establish a climate-policy steering group or team within the city council to ensure 

leadership engagement and support; 

• develop an integrated climate urban plan in collaboration and partnership with 

business, residents, community organizations, and public agencies to reduce carbon 

emissions and build resiliency through policy, regulations, investment, and behavior 

change; 

• re-build bridges-of-trust through citizen participation, engaging citizens in unban 

governance through organizing community forums to complement rather than 

compete with the GAM administrations; 

• create and enable the vertical and horizontal policy integration between the local 

climate change policies and other key urban sectors (water, energy, food, health, etc.), 

as illustrated in Figure 5.2; 

• put in place key priorities to develop, promote, coordinate, and administer a broad 

range of municipal and community sustainability initiatives; 

• coordinate with other cities’ network (e.g., C40 and 100 Resilient Cities) to mobilize 

resources and exchange experience, build capacities, etc.; 
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• assist in ensuring the integration of sustainable planning principles into GAM’s 

everyday decision-making processes, through inter-departmental and inter-

jurisdictional climate planning processes and vertical and horizontal integration 

policies, as illustrated in Figure 5.3 to clarify the vision, goals, work areas, and 

objectives that critical stakeholders seek to achieve together; 

• conduct policy research and analysis for anticipatory, rather than reactive, approaches 

to problem identification and interventions; 

• provide consultation, coordination, training, tools for the GAM as well as other 

Jordanian municipalities and public institutions; and 

• monitor and evaluate policy to assure transparency and accountability. 

Figure 5.1 illustrates the GAM vertical hierarchy based on GAM’s organizational 

structure. In Figure 5.1, I propose that the Sustainability Office to be supervised by the 

mayor and city council, to guarantee leadership support and a transparent and 

comprehensive climate planning process, inclusive setting of agenda, and mobilization of 

sufficient financial resources. Therefore, the study participants revealed the importance of 

the presence of a wealth of experienced staff, scientists, and knowledge practitioners to 

ensure evidence-based and informed decision-making to facilitate effective 

implementation of the integrated climate policy.  

Further, GAM through the suggested Sustainability Office, should create 

accountability and a tracking and monitoring system to help document and to keep track 

of urban climate plans, commitments made, and implementation and achieved targets. By 

monitoring and tracking in a visible and clearly agreed-upon way, those who have made 

commitments can be assured that their hard work will be recognized and acknowledged, 

and those seeking commitments can be assured that promises made are kept. 

Accountability in policy implementation is needed to document commitments made to 

hold stakeholders to account for their implementation. 

The GAM’s Sustainability Office could be seen as a key element in developing 

and supervising the implementation of integrated climate policy framework to respond to 

climate change impact. The role of this Office is vital to ensure that GAM is effectively 

represented in all discussions on management of, and criteria for, potential recipients of 
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existing and emerging sources of climate financing. Further, it is necessary to coordinate 

with national strategic political position in global and regional climate change 

negotiations. 

 

Figure 5.1 The Sustainability Office within GAM organization structure 

 
 
5.2.3 Enhancing communication and policy coordination 

Enhanced communication and coordination is a two-way process. Study 

participants affirm that GAM should achieve a better understanding of other sectors’ 
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policies and their direct and indirect links to the integrated climate policy, to establish 

links and means of communication with relevant ministries through Jordan’s National 

Committee on Climate Change (JNCCC). The Sustainability Office in collaboration with 

JNCCC should routinely design and present proposals to cope with climate change urban 

impact. This should be followed up by the Sustainability Office with sustained 

advocacies and mobilization to gain acceptance and approval, inclusion into sectors’ 

budgets, and sometimes urgent implementation. Engaging stakeholders is increasingly 

critical in the design and implement of climate action planning. Those involved in the 

research domain can contribute valuable expertise to the planning process and act 

critically during evaluation, helping to ensure that it is transparent and verifiable (UN-

Habitat, 2015).  

Climate change is complex in nature, and the intersectoral coordination is most 

likely sector specific. Climate coordination mechanisms should build on regular channels 

of communication among national planners and local government officials as well as 

among local stakeholders and decision-makers about target, goals, strategies, and 

measures. Therefore, the intersectoral coordination and policy coherence can also be 

fostered by the creation of horizontal and vertical policy integration and coordination 

mechanisms between the Sustainability Office and related stakeholders, as illustrated in 

Figure 5.2, such as inter-agency programs, projects-specific coordination groups, joint 

initiatives and intersectoral studies, and pilot projects to guide the development of best 

practices and suitable intersectoral coordination models.  

Coordination across levels of governments is therefore essential if governments 

wish to meet their strategic goals and address the nexus concerns without undermining 

the sustainability of water, energy, and food security. Vertical coordination (across levels 

of governance) is necessary to identify and manage joint and coherent policy 

competencies, maximize the potential for investments, and ensure adequate resources and 

capacity to undertake nexus policies. Incentives are needed to understand the challenges 

and trade-offs associated with the nexus at the local and national level and help identify 

mutually beneficial responses. As well, the horizontal policy integration between the 

GAM and the related utilities during urban planning and master planning processes 



 

288 
 

would help these utilities to better plan and design (water supply networks, sanitation 

systems) and provide better services while reducing their energy consumption (energy is 

often the main operational cost component in water supply and wastewater treatment in 

Amman) and carbon emissions. 

 

 

Figure 5.2 Horizontal and vertical climate policy integration (JNCC, Jordan’s 
National Committee on Climate Change; MoEnv, Ministry of Environment; 
MEMR, Ministry of Energy and Mineral Resources; MWI, Ministry of Water and 
Irrigation; MoA, Ministry of Agriculture; CBOs, community based organizations; 
NGOs, non-governmental organizations; CSOs, civil society organizations) 

 

5.2.4 Enhancing awareness and maintaining urban climate change dialogue  

Further, study participants affirm that potential collaboration between the 

Sustainability Office and the Environment Protection Fund and the Jordan Renewable 

Energy and Energy Efficiency Fund can provide financial and technical incentives for 

climate-related activities. In addition, collaboration with the private sector (e.g. industry 

and technology sectors) was highly recommended. Therefore, study participants revealed 

that the Sustainability Office should provide technical guidance and advisory services to 
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aid GAM on the best approaches to intersectoral coordination with the private sector. One 

participant said, “In order to reduce potential institutional conflicts, it is important to 

formalize agreements for collaboration among partnering agencies on specific roles, 

responsibilities, institutional arrangements for coordination, including who takes the lead 

on what, how interaction coordination happens, and who leads the process”. 

To maintain an urban climate change high-level discourse, the Sustainability 

Office should engage in intensive and sustained mobilization of politicians (including 

executive and legislatures) and principal offices of relevant sectors through education and 

advocacies. These efforts should tactfully address the politicians’ potential and actual 

contributions to the successes and failures of the integrated climate policy 

implementation. For example, City Council’s committees and Lower House Health, 

Environment, Water, and Agriculture Committees should be educated using specific 

examples of how their involvement, decisions, and approved policies may impact the 

urban climate change dialogue and the integrated climate policy implementation on the 

ground. The Sustainability Office should also organize relevant evidence-based 

workshops and seminars for the legislature to achieve informed and responsible 

legislative and oversight functions. Such forums could be used to initiate discussions on 

how to accountably and fruitfully engage them in intersectoral coordination dialogue. 

According to the Municipal Law, municipalities are expected to prepare and 

execute plans to achieve sustainable development in cooperation with local communities 

in Jordan. Unlike other municipalities, I would recommend that GAM facilitate 

community awareness through education, training programs, interactive initiatives, and 

the media, among other means. In addition, I would recommend the Sustainability Office 

design communication strategies and specific awareness programs concerning resource 

scarcity, conservation measures, and recycling and reuse to foster and support behavior 

change towards water and energy conservation and improved solid waste management. 

Further, GAM could involve the communities’ groups — collaboratively between the 

Sustainability Office and GAM’s departments in the 22 districts and Community Based 

Organizations — in the process of planning and project prioritizing to better address the 

communities’ needs. Further, the Sustainability Office can play a crucial role in raising 
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awareness and producing knowledge at the national level by collecting data on 

agriculture production, climate change impact, energy generation, water supply and 

sanitation, and improvement of water quality.  

 “Local governments can play a major role through engaging the public in climate 

change discussion. The changes that need to be made will have a real impact on people’s 

daily life. Therefore, without engaging them no real actions will be implemented” (AR: 

W&CC33).  

“GAM could lead the process of awareness at the community level concerning resources 

scarcities, better management practices, and resources efficiency” (Gov: UPP&LD30). 

5.2.5 Empowering community 

The Sustainability Office in collaboration with relevant stakeholders (civil society 

organizations, donors, etc.) would support and facilitate the establishment of city-wide 

community-based organizations (CBOs) and as an umbrella organization responsible for 

related community activities would improve relationships among community members, 

develop vertical linkages with GAM officials (as illustrated in Figure 5.1), and enhance a 

platform to exchange differing viewpoints and learn from each other. In addition, it will 

represent a possible avenue by which to address climate change within communities and 

to link information campaigns and possible adaptation and mitigation actions within the 

proposed CBOs. Specifically, as community members will be formally linked within the 

proposed CBOs, this can provide a suitable configuration by which to facilitate climate 

communication and link environmental improvement projects. It is important, though, to 

note that addressing climate change cannot only be about environmental services but 

must also highlight a component of an improved quality of life or a financial benefit, 

especially in the refugees’ hosting communities. As was stated by some informants, 

“citizens usually act if or when they see money or a similar benefit is involved”. Further, 

in responding to instability impacts on communities, study participants proposed that 

design, implementation, and management of community-related interventions should be 

based on a conflict-sensitive perspective. Therefore, it would constructively build trust 

and understanding between community members. Study participants revealed that if 
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communities’ members were not engaged and were treated insensitively, projects could 

inadvertently fuel agitation between communities and refugees. The existing governance 

structures demonstrate the lack of communication channels and miss coordination 

between the community and GAM officials. Therefore, establishing the proposed CBOs 

can simultaneously provide an avenue by which to disseminate information in terms of 

what climate change is and potential community-based adaptation and mitigation 

activities that the CBOs could implement to improve the local environment and living 

conditions. Jabal Al Natheef participants have expressed their commitment and 

willingness to cooperate and collaborate with GAM staff, as they empower and engage 

them in community-related initiatives, projects, and policies.  

There are many examples worldwide that demonstrate the significant role of 

engaging and consulting citizens in community planning. For instance, in 2005, The City 

of Calgary launched the Imagine Calgary initiative, involving over 18, 000 residents, 

which they boast was the largest community visioning and consultation process of its 

kind anywhere in the world. The 18-month process led to developing a 100-year vision 

with 114 targets that formed the basis of a long-term plan for urban sustainability (Think 

City, 2009). Nowadays, Calgary has 170 community associations and social recreation 

organizations operated by 20,000 volunteers. The City of Calgary recognizes the critical 

role of these associations and organizations in creating vibrant neighborhoods (Stuart, 

2013). Another example worth mentioning is the City of Montreal 2002 Summit, which 

brought 3,000 people together, including leaders from all sectors and communities. The 

Montreal Summit created a standing taskforce on democracy, an independent office of 

public consultation, participatory capital budgeting, and an internationally recognized 

citizen’s charter. Both examples greatly improved citizen engagement and have arrived at 

very different successful outcomes (Think City, 2009).  

5.2.6  Securing financial and technical resources 

It is significant to secure financial and technical assistance for climate-change-

related projects. Study participants suggest that GAM coordinate with the Ministry of 

Environment (as a national climate change focal point), Ministry of Planning and 

International Cooperation, and the Ministry of Finance to mobilize internal resources 
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(e.g., through the general budget law, public private partnerships, EPF, and JREEEF, 

etc.). Further, through external resources it could insert climate change projects into 

multilateral and bilateral agreements, approaching international climate change funds, 

and cities’ networks like C40. 

5.2.7  Enhancing the climate policy-making framework 

Across the world governments have elaborated a wide variety of climate policy 

frameworks; the development and implementation of these often follow a common 

policy-making continuum. To better propose integrated policy framework, this research 

will employ a simplified phase, relying largely on Jones (1970), Brewer and De Leon 

(1983), and Anderson (1990). Accordingly, the integrated climate policy framework can 

be divided into roughly five phases: agenda setting, policy formulation, approval and 

legitimizations, implementation, and monitoring, evaluation, and feedback, as illustrated 

in Figure 5.3. While such a diagram is useful for GAM policy-makers, I must also 

acknowledge its limitations. First, this framework illustrates the big picture and major 

steps according to study participants’ perspectives and feedback; however, the city 

climate action planning should be flexible, dynamic, and iterative, involving a constant 

back-and-forth between activities depending on local context and circumstance. Second, 

climate action planning is not an isolated process. Rather it is integrated with and directly 

linked to other socio-economic, spatial, disaster reduction, and environmental planning 

processes at the city level as well as at other levels of national government. The proposed 

framework was created to recognize individuals at subordinate levels and external 

stakeholders who are likely to play an active part in implementation and may have some 

discretion to reshape objectives of the policy and change the way it is implemented.  

Figure 5.3. shows three governance levels (national, GAM, and districts) where 

effective coordination should exist; in addition, within each level there are internal 

networks that should be considered. First, at the national level the JNCCC established as 

an overarching body chaired by the Minister of Environment responsible for national 

climate change planning, policy-making, politics, and intersectoral coordination through 

implementing the national climate change policy; therefore, GAM urban climate change 

policy formulation should be aligned with the overall national policies to support national 
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objectives and ensure higher level support. Further, coordination with climate-related 

sectors (water, energy, agriculture, buildings, etc.) can be achieved between the 

Sustainability Office and the ministries’ climate-related units/team through national 

forums, workshops, and focus groups to ensure effective consultation and coordination. 

In addition, engaging the legislative authority (Parliament members) is necessary to 

ensure commitment and leadership. Second, at the GAM level, the mayor and city 

council and many climate-related departments and divisions (land-use planning, 

transportation, parks, GIS, etc.) should be involved at different phases of the policy 

formulation process to ensure leadership support, accountability, budget allocation, 

effective implementation, and transparent monitoring and evaluation processes. Third, at 

the district level, where citizens and communities meet to align policy objectives and 

targets, citizens must be engaged through the 22 districts offices and CBOs to ensure 

their needs and priorities are addressed during policy formulation, and their support 

during implementation. 

As illustrated in Figure 5.3, I propose the Sustainability Office as a focal point 

responsible for multiple governance coordination and integration. The office will be 

responsible for the horizontal and vertical policy coordination and integration and policy 

research, policy analysis, and monitoring and evaluation, among others. By this kind of 

engagement, policy implementation will be an interactive process involving policy-

makers, implementers from various levels of government, and other actors to strengthen 

the nexus perspective in urban planning and strengthen the capacity for diagnosing inter-

linkages among sectors and bringing them into planning decisions. In addition, the nexus 

approach may help in the systemization of planning and decision-making at the local 

level to support urban climate-related dialogue by maximizing synergies and minimizing 

trade-offs in resource use and enhancing policy coherence across the WEFCC sectors.  

The policy process phase framework, which is discussed in more detail below, 

offers an opportunity to guide GAM’s policy-makers to design an integrated climate 

change policy.  

• Phase 1: Agenda setting 
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There are several factors that should motivate and drive GAM to adopt the WEF 

nexus approach to develop local integrated climate actions and strategies. First is 

economic motivation through promotion of energy independence and security (as a result 

of diminishing resources and increasing oil prices), and energy efficiency (building 

retrofits and insulation, replacement lighting, etc.). Second is water and energy scarcity 

and food insecurity and their impacts on other socio-economic factors. Third is the 

support from business sectors and the general public, which provides another driver for 

the adoption of a climate change action plan. Fourth is the greater recognition of 

interdependencies across state and non-state actors (private sector and cities) after the 

Paris agreement. Fifth, there is a growing recognition that greening cities leads to new 

jobs. Sixth, GAM’s vulnerability to climate change and the lag in attention to adaptation 

in national climate plans should motivate GAM to respond quickly. Scholars argue that 

exploring the interactions between water, energy, and food, while accounting for the 

implication for climate change and other pressures, requires in-depth understandings of 

resources’ relationships and interconnectedness across multiple governance scales (Leck 

et al., 2015; Peronne and Hornberger, 2014; Hussey and Pittock 2012). 

In this phase, GAM should identify the strengths (S), weaknesses (W), 

opportunities (O), and threats (T) factors for its specific context. The SWOT analysis will 

hopefully yield a good basis for formulating of integrated climate policy. Further, 

conducting series of workshops and consultations needed to bring all stakeholders 

together led to successful policy outcomes through community ownership of the policy 

goals and empowerment in projects implementation. In addition, stakeholders’ 

knowledge and experience can significantly contribute to the policy processes (Dyer et 

al., 2014). It is also useful at this phase to exchange delegations with other countries with 

existing climate change policy and related incentives.  

• Phase 2: Policy formulation 

Public policy formulation is the development of justifiable, doable, and acceptable 

courses of actions for addressing public demands (Masum, 2013). In the case of climate 

change, it helps to address climate-related goals, concerns, objectives, expected benefits, 

targeted locations, etc. Policy formulation entails the selection of a destination or desired 
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objectives. This phase involves the identification and analysis of a range of actions that 

respond to these concerns. Then, each possible solution is assessed against a number of 

factors such as probable effectiveness, potential cost, standards, resources and 

administrations required for implementation, political context, and community support 

(Gregory et al. 2012, Masum, 2013). According to the literature, the development of local 

policies and action plans typically involves the establishment of an expert body or 

commission composed of stakeholders and policy leaders who meet to discuss goals, 

potential areas of action, priorities, implementation strategies and monitoring and 

evaluation mechanisms. This tends to be more closed process. Further, sector-specific 

working groups are usually established as well as others from areas such as 

transportation, energy, housing, waste management, etc. According to Corfee-Morlot et 

al. (2009), to maximize the potential for useful input and involve the public in decision-

making that will affect them, many commissions draft plans with active participation 

from stakeholders (industry, NGOs, academia, government, CBOs, householders, etc.). 

This may be achieved through workshops, lectures, public hearings, or written comments 

on draft plans of actions.  

To determine which climate strategies to priorities, governments usually take into 

consideration the following factors: time horizons, politically feasibility, and financial 

soundness. Further, through this phase, policymakers determine areas where actions can 

be taken with multiple benefits. Some governments establish criteria for prioritizing 

greenhouse gas reduction actions. For instance, the Darebin City Council in Australia 

provides a useful set of criteria for considering timeframes, benchmarks, and methods to 

allocate resources. However, in general, prioritization is not clear-cut and local, and 

regional plans include an impressive list of actions, as Wheeler (2008) pointed out for the 

U.S. Finally, at this stage, city government may also develop measurable and verifiable 

benchmarks against which progress can be measured and assessed later.  

• Phase 3: Policy approval and legitimization 

Like any new policy, climate policy should pass City Council/ and or the 

government and parliamentary approvals to be adopted and legitimatized in the form of 

legislation or rules for future implementation (Hajer and Wagenaar, 2003). Study 
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participants stressed this phase to ensure allocation of required resources and capacities, 

effective implementation, and evaluation. 

• Phase 4: Policy Implementation 

At this phase, climate policy objectives and strategies become operational plans. 

Then, they are integrated with other related sectors and policies (e.g., water quality and 

management, energy efficiency, food security, and environment protection). 

Additionally, various incentives and instruments can be adopted and implemented to 

reduce the higher initial cost for adopting new climate-related technology, appliances, 

activities, etc.  

According to Alber and Kern (2008), local governments’ capacity to implement 

climate change policies and action plans is closely linked with their regulatory modes. 

There are at least four modes of governance that can apply to local governments: self-

governing — the municipality as consumer, governing by authority — the municipality 

as regulator, governing by provision — the municipality as provider, and governing 

through enabling — the municipality as a facilitator (Alber and Kern 2008).  

In this research, GAM can adopt three regulatory modes. First is GAM as 

consumer; it can limit its own consumption and ecological footprint through municipal 

operations management, including such efforts as promoting the energy efficiency of 

municipal buildings and the greening of public transport vehicles. This is the most 

widespread form of local action, driven in many cases by the direct financial benefits of 

energy savings. For example, GAM’s initiative to replace energy-intensive streetlights 

with energy-efficient light-emitting diode (LED) lights. Second is GAM as a facilitator. 

GAM can facilitate coordination with private and community actors, such as by 

establishing public–private partnerships for the provision of services and infrastructure. 

For instance, the City of Venice presents an example of a city government’s facilitation 

of public–private partnerships. The Venice energy plan includes a series of intention 

protocols involving a number of joint venture projects between private companies, 

municipal transport companies, housing administrators’ associations, and associations of 

planners, architects, and engineers. Third is GAM as regulator, by which GAM can enact 

regulations to reduce CO2 emissions as it has legal jurisdiction over relevant policy areas 
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such as transport, land use, and waste management. A key issue for climate policy 

implementation is related to the institutionalization of such policies and strategies within 

local administration and their integration with other sectoral plans. Therefore, I proposed 

the Suitability Office as a mechanism to coordinate the implementation of climate-related 

policies in collaboration with stakeholders.  

• Phase 5: Policy Monitoring and Evaluation  

There are many dynamics throughout the policy life cycle and the activities 

associated with it. Policy assessment and evaluation play a significant role in providing 

essential feedback about what is happening in the programs or mechanisms or practices 

or technologies associated with policies (Torchim, 2009). In the case of climate policy, 

this will improve the planning and implementation processes and guide the policy-makers 

to decide whether to continue with the current policy options or to investigate others. 

Further, the results can be used as input to the agenda setting phase. This phase is 

important to ensure transparency and accountability in policy implementation. 
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Figure 5.3 GAM’s Integrated climate policy-making framework 
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5.3 Contribution to the Body of Knowledge 

This research addresses some knowledge gaps of the WEF nexus approach 

(outlined in Chapters 1 and 2). Examples are exploring the WEF nexus approach at the 

urban level, exploring the WEF nexus approach from the demand side (household 

consumption and users’ practices), and integrating climate change impacts and responses 

into the WEF nexus approach. The novelty of this study vis-à-vis the consideration of the 

WEF nexus approach lies in the endeavor to balance supply-side and demand-side 

responses, to locate the municipality as the focal point of intervention, and to explore the 

potential for bottom-up community engagement in policy formulation and adoption. The 

thesis key findings are important for a better understanding of the challenges and 

opportunities that face advancing the WEF nexus approach within the Arab cities, while 

others are specific to the Greater Amman Municipality case study.  

Due to the interdisciplinary (crossing the boundaries between the disciplines 

(Mollinga, 2008; Miller, 1982))-and trans-disciplinary (embracing the inputs and ideas 

from relevant non-scientific stakeholders into the research agenda (von Braun and 

Mirzabaev, 2016)) nature of this research, the research contributions will be useful to a 

range of academic fields of inquiry, including water–energy–food nexus approach, 

intersectoral coordination approach, natural resources planning, natural resources policy-

making and governance, sustainability transition studies, environmental studies, 

sustainable development studies, climate-related policies, public participation and 

community engagement, and local governance. Further, the research findings will be 

helpful to non-academic (practical) fields such as policy-makers, planners, international 

development agencies, and civil society organizations. Research contributions are 

presented below and are categorized according to theoretical, methodology, and applied 

contributions.  

5.3.1 Theoretical contributions 

This research has been very broad in exploring the MLP and SPT theories using 

them as hermeneutic tools to support this study; the effort points to the value of exploring 

future WEFCC nexus research using the MLP and SPT as central organizing frameworks. 
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According to von Braun and Mirzabaev (2016, p. 61), “the nexus perspective is 

not a theory but an approach that provides a framework. Frameworks organize, form 

boundaries around the enquiry, set up general relationships among categories or 

dimensions, and define the scope and levels of the enquiry” (von Braun and Mirzabaev, 

2016). Ostrom, Gardner, and Walker (1994) argue that frameworks do not explain or 

predict; rather, they organize the diagnostic enquiry (Ostrom et al., 1994). However, 

theories are often formulated to explain, predict, and understand phenomena or particular 

parts of a framework and therefore need to make assumptions about the patterns of 

relationships within the framework (von Braun and Mirzabaev, 2016; Swanson and 

Chermack, 2013; Fox and Bayat, 2007; Liehr and Smith, 1999). 

Therefore, to address some of the WEF nexus approach knowledge gaps and to 

support the WEF nexus approach theoretically, this research introduces the WEF nexus 

approach into two theories that describe the linkages between systems. These theories are 

the multi-level perspective (MLP) theory and the social practices theory (SPT), described 

in Chapter 2. The two theories and the WEF nexus approach share an emphasis on 

interconnectedness between elements, and they all see it as nonlinear process. Further, 

they all have been developed in response to environmental degradation, resources 

problems, climate change, and the imperative to achieve sustainability. Yet there are 

some differences regarding the kinds of elements involved in systems and their 

relationships and analysis scales.  

By grounding the WEF nexus into MLP, I adopted the three levels of analysis: 

micro (niche), meso (regime), and macro (landscape). Then I mirrored the Greater 

Amman Municipality case study into these scales as follow: niches (household level), 

regimes (Greater Amman Municipality governance), and landscape (regional and national 

dimensions) to investigate, explain, and conceptualize the vertical interplay between 

these different levels through the actions of different groups of actors and institutions. 

Testing the vertical dynamics between scales demonstrates that the transition from “silo” 

to “nexus” at city level is a non-linear process, owing to the interplay of developments at 

three analytical levels. This confirms what von Braun and Mirzabaev (2016) argue; the 

nexus approach not only bridges sectors that co-provide services to society better in 

conjunction than in isolation but also bridges scales. For instance, there may be nexus 
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interactions from global, regional, national, and local to household levels (von Braun and 

Mirzabaev, 2016). 

Further, investigating the internal dynamics within each level revealed that each 

level/scale refers to heterogeneous relationships between its elements (sectors, actors, 

challenges, etc.). According to the MLP, the “landscape” is more stable than the “regime” 

and “niche”. This research demonstrates the same results, where the higher levels 

(regional and national) are more stable than Greater Amman Municipality and household 

levels in terms of number of actors, dynamics, challenges (e.g., climate change and 

resources scarcities), and degrees of alignment between the elements. That was not 

surprising because of the weak capacities, unclear roles, limited engagement, and 

vulnerability at lower levels. Further, due to the prevailing top-down policy process, the 

higher governance levels focus on policy design and then pass it down for 

implementation and operation where more challenges exist. 

Grounding the WEF nexus in MLP was suitable to generate new insights and 

solutions to complex policy problems, particularly climate change. For instance, MLP 

offers an integrative, system-wide view, and valuable tool for stakeholder’s analysis at 

three spatial levels by differentiating between actors who behave in different ways and 

offer different perspectives on climate change problem and proposed interventions. For 

example, Jordan’s (landscape) climate policy interventions are nationally focused, 

ignoring local actors, with limited public engagement and mainly mitigation-driven 

intervention. On the other hand, local levels (regimes) lack climate policy; however, 

scattered mitigation intervention exists, with limited private sector engagement in climate 

dialogue and limited investment in technological innovation. Niche groups (e.g., 

householders and environmentally concerned people) are excluded from the climate 

policy dialogue; however, they favored a range of technological (solar water heaters, 

green roofs, solar panels, energy and water efficient appliances, etc.), behavioral options 

(consumption patterns), and demand management policies (water harvesting, recycling, 

reuse, etc.). Therefore, understanding the three level context — particularly the niche 

groups — and engaging them during policy process can reframe problems, empowering 

niche actors and bringing them into decision-making processes, and ensure that 

alternatives to the status quo are considered within analysis and decision-making. 
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On the other hand, while the MLP on sustainability transitions is considered a 

valuable analytical tool to help conceptualize and distinguish between different regimes 

and systems, it was criticized for its emphasis on infrastructure of supply and tendency to 

ignore ways of living and patterns of consumption, which means it cannot adequately 

capture the transitions in users’ practices. However, SPT explicitly addresses these 

concerns and offers a way to broaden and improve the analytical framework. Table 2.4 in 

Chapter 2 illustrates the complementarities between the WEF nexus, MLP, and SPT.  

In addition, through the lens of the SPT (focus on the practices that make up 

normal everyday life) householders’ WEF nexus and practices can thus be investigated, 

described, and conceptualized. Scholars have proposed three elements of practice: 

(1) material (in this research this was the infrastructures, appliances, and the body itself, 

etc.); (2) skills are learned through body and mental routines, including know-how, level 

of competence, and ways of feeling and doing; and (3) images (meanings) are socially 

shared ideas or concepts associated with the practice that gives meaning to it. Grounding 

the household WEF nexus into the SPT helped in understanding the interconnectedness 

between the householders’ practices and ways of using and consuming water, energy, and 

food (cooking, showering, cleaning, washing dishes, washing clothes, food shopping, 

purchasing energy and water efficient appliance, way of consuming, etc.). The results 

demonstrate that the water-, energy-, and food-related daily practices can be viewed as 

sets of highly interconnected elements. Further, by understanding the potential role 

played by householders (users) and the relationships between these elements, climate 

change, socioeconomic factors, and gender dimension in transitions alongside the 

governmental gender dimension in transitions alongside the government’s role will help 

the policy-makers in taking better decisions as was claimed by Kuijer (2014) and Shove 

and Walker (2010). Further, Shove et al. (2012) argue that sustainability policy 

interventions must be grounded in an understanding of the dynamics of what people do 

(Shove et al., 2012). In addition, understanding daily practices will inform and inspire 

policy design and find opportunities for change.  

The MLP and SPT were usually used in sustainability research studies to 

investigate and explain the communities in transition with distinctive focus on one system 

(e.g., energy, wastewater, transportation, or organic food). However, this research 
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contributes in testing these theories together in multifaceted systems (water, energy, and 

food) and their interaction with climate change, which would add another layer to future 

investigations using these theories. 

As the case studies can be used to test theory (Pinfield, 1986; Anderson, 1983), 

this research through the Greater Amman Municipality case study tested the MLP and 

SPT theories to make a connection between theory and practice or applied research in a 

more complex environment. This support what Liehr and Smith (1999: p. 2) claim that 

“theory guides the practice while, on the other hand, practice enables testing of theory 

and generates questions for research; research contributes to theory-building, and 

selecting practice guidelines” (Liehr and Smith, 1999).  

Although MLP and SPT are both concerned with horizontal policy integration, the 

two concepts have developed in parallel rather than conjointly, and as a result their 

relationship has changed over time so that it still puzzles both academic and practitioners.  

Insights from the Greater Amman Municipality case study demonstrate how the 

current body of the MLP and SPT theories on sustainability transitions can be extended to 

better include more layers/systems of analysis and to address grassroots innovations. By 

using the SPT theory we conceptualize how social factors and individual-level behavior 

can be linked to macro-level systems. From this analysis we identify elements of an 

interdisciplinary research agenda for the empirical investigation of impacts of 

householders on transition process.  

5.3.2 Method contribution 

The WEF nexus approach has been promoted as a policy-making conceptual tool 

for achieving sustainable development (FAO, 2014b; Hoff, 2011). However, this newly 

proposed approach insufficiently explores the relations between urban systems (water, 

energy, and food) and climate change. Further, it only inadequately recognizes the need 

for alterations to governance structure and for understanding of the vertical and 

horizontal relations between related institutions, factors mediating the access and 

utilization of WEF resources such as societal and cultural structures and norms, and 

complexity at the household (individual practices) scale (Biggs et al., 2015).  

As the WEF nexus approach is not well represented at the city level it has not as 

yet moved into more formal publications. Therefore, a limited number of approaches and 
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methodologies have been developed and applied at city level. This research adopted a 

case study method to enrich the traditional methods to assessing the WEF nexus approach 

and provide a robust means to guide implementation of effective practices. Further, it 

provides a research method design and the rigorous analysis that go beyond previous 

studies. I collected and analyzed a mix of qualitative and quantitative data sets that were 

common (interview and survey), less common (focus group discussion and observations), 

and new (ethnography) to the WEF nexus literature to provide solid evidences and 

facilitate further interpretation of results.  

This method has not been previously used or applied in WEF nexus research to 

investigate the interlinkages between water, energy, and food with focus on governance, 

planning and policy development processes, and householders’ practices. This type of 

investigation allows researchers to collect the primary data in a real-life context, very 

flexible and unstructured way that allows the emergence of new information and 

interpretation of various results. Overall, I believe that developing integrated methods to 

explore WEF nexus to link different scales and to achieve multi-dimensional targets is an 

important area for future research at both the case study level and in large context. 

5.3.3 Applied contributions 

Previous research has discussed the WEF nexus and related governance issues at 

the global and national levels. Policy debate and governance in the Arab countries have 

tended to be centralized, with limited integration between the WEF sectors. Furthermore, 

they have neglected the municipal level, which I argue is the most appropriate policy and 

political jurisdiction for bringing about crucial demand reduction, given that this level 

touches the majority of the population and is where most energy and food are consumed.  

This research explores the challenges and opportunities of transition from the 

current silo approach to a nexus approach to policy formulation and project and program 

implementation and management in Greater Amman Municipality. The research explores 

the unique inter-linkages, inter-dependencies, and trade-offs at four policy levels: (i) 

Arab Region; (ii) national (Jordan); (iii) municipal (Greater Amman Municipality); (iv) 

household (Jabal Al Natheef Community). More specifically, the research provides a 

general and case-study framework for utilizing the WEFCC nexus approach at the city 

level, including problem identification and conceptualization, intervention, and 
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governance. It provides a set of descriptive and perspective principles and 

recommendations for understanding and responding to complex problems such as climate 

change. These include recommendations about localizing the WEFCC nexus approach 

and how local governance capacity might be strengthened to respond to climate change 

impact. Exploring the challenges and opportunities for utilizing the WEFCC nexus 

approach in the Arab cities paved the way for new research opportunities to advance the 

nexus approach in the Arab region. 

Grounding the theory in the WEFCC nexus approach, in a place such as Greater 

Amman Municipality, could bring practitioners, planners, policy-makers, and decision-

makers one step closer to actually implementing the integrated climate policy framework 

and recommendations, rather than just talking about the benefits of, value of, and need 

for them in conceptual terms. Further, this research explores and analyzes the various 

roles and responsibilities of governance agents, including identifying opportunities for 

the local government (GAM) to improve its ability to cope with climate change impacts, 

enhance community participation and dialogue, and strengthen local governance 

capacity. This work will also benefit civil society and non-governmental organizations by 

providing insights into what is needed for building community capacity, social capital, 

and harmonized policy and advocacy efforts. Subsequently, the research provides a 

water–energy–food–climate change policy framework for GAM to balance natural 

resources’ supply-side and demand-side responses, to locate the municipality as the focal 

point of climate intervention, and to explore the potential for bottom-up community 

engagement in policy formulation and adoption. This work will also benefit civil society 

and non-governmental organizations by providing insights into what is needed for 

building community capacity, social capital, and harmonized policy and boosting 

advocacy efforts.  

Further, at the household level, this study explored and analyzed the WEFCC 

nexus, WEF daily practices and interactions with other socio-economic factors, the 

household governance (gender dimension), and potential synergies between adaptation 

and mitigation measures and what factors impact WEFCC daily-related decisions. In 

return, this would help policy-makers and urban planners to better understand household 

adaptive capacity and household adaptive behaviors and in return, to design effective 
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climate-related policy that contributes to system resilience and vulnerability reduction at 

both individual and broader system scale.  

The GAM’s urban WEFCC nexus and the integrated climate policy framework 

will guide GAM policymakers to collaborate with stakeholders to identify and pursue 

possible synergies between sectors, jurisdictions, social dimensions, and design, 

technical, and innovation domains, so as to increase institutional performance and 

optimize resource management, public participation, and service quality to effectively 

cope with climate change impact. 

5.4 How Transferable Are Amman Case Study Results to Other Arab Cities  

Barnes et al. (2012, p. 5) argue that “Results of any research method can be 

applied to other situation, but transferability is most relevant to qualitative research 

methods such as ethnography and case studies”, as the results based on these research 

methods are detailed and specific, which makes them ideal for transferability. Further, 

these types of research tend to rely on multiple methods to collect information, and their 

results typically help create a detailed description of human behavior within particular 

environment (Barnes et al., 2012). Further, Lauer and Asher (1988) claim that results of 

ethnographies should suggest variables for further investigations, whereas case study 

results suggest further questions, hypothesis, and future implications and present the 

results as “directions and questions” (Lauer and Asher, 1988). Readers are then able to 

assess for themselves how researcher’s observations and findings might be transferable to 

other contexts. 

Using a mixed case study approach, this research explores the challenges and 

opportunities that face Greater Amman Municipality in achieving integrated policy 

frameworks to address climate change and to conceptualize ways in which the WEF 

nexus approach might aid in achieving that goal. The research proposes a practical water–

energy–food–climate change nexus conceptual framework for policy and action in the 

Greater Amman Municipality. While the findings of this research are context specific 

given that I examined only one case study. In this research, I provided detailed and 

substantial description about the subject under investigation, research geographic 

location, research methods and data collection strategies, results and findings, etc. to 

allow the readers to make an informed judgment about whether they can transfer whole 
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or certain aspects of the research approach and methodology to their own situation. 

Therefore, there is a potential for transferability by applying GAM case study approach 

and data collection methods to other Arab cities with similar situations and contexts. This 

includes urban communities, resources-dependent cities, and places that are struggling 

with promoting social and economic development without jeopardizing community 

livelihoods. The findings are also likely applicable to other cities that are attempting to 

integrate resources utilization efficiency and sustainable livelihood initiatives through 

collaborative governance to respond effectively to climate change.  

Despite the disparities between Arab cities (e.g., socio-economic conditions, 

climatic conditions, urbanization level, and population growth), yet most of the Arab 

cities shared similar top-down governance structure, lack climate change policy, limited 

public participation, etc. Therefore, the Amman case study results and findings will aid in 

input to conceptualize the WEFCC nexus policy frameworks for other Arab cities.  

Further, while the research results and findings may not directly apply to other 

regions (e.g., higher income/low income regions in western countries’ cities), the 

research scope (regional, national, local, and households), data collection strategies, and 

the proposed climate policy framework are valuable practical policy-making tools that 

can be applied broadly. More specifically, exploring the vertical and horizontal relations 

between various governance levels can be applied across countries/regions/localities to 

bring national policies to everyday decisions/practices by individuals, as was proven with 

the case study of the GAM in Jordan. Further, the proposed approach, which locates the 

municipality as the focal point of intervention and explores the potential for bottom-up 

community engagement in policy formulation and adoption, can be applied in other 

developing countries’ cities (that still struggle with centralization and undemocratic 

regimes) to respond effectively to climate change.  

5.5 Areas for Future Research  

One of the stated thesis objectives was to identify areas of future research. The 

following seven research areas were identified in the course of this research which would 

incorporate the results of this thesis and further develop the understanding and 

application of GAM integrated climate policy framework. While some aspects of these 

areas might be more effectively explored through case study demonstration, others may 
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be well suited to developing and advancing theory through practice. Regardless, the 

following areas are important next steps in taking the results of this thesis further. 

1. Test the utility of the GAM climate policy framework in GAM jurisdiction, to 

examine how the framework will function and what might hinder or support its 

utilization. This would explore further elements still needed to be integrated to 

achieve best outcomes; further, it will pave the road for further research and WEF 

nexus dialogue at GAM level. 

2. Apply and test the utility of the integrated policy framework to other urban case 

studies within different contexts and different scales to examine how the framework 

will hold up and whether it is transferable. As this research is exploratory, further 

refinement and testing of the framework is required. Testing it at a variety of spatial 

scales and within different socio-economic context will enhance opportunities for 

experiential learning and comparative analysis.  

3. Research can be carried out in other contexts or geographic areas (e.g., rural context) 

that have a variety of WEF interlinkages, socio-economic contexts, behaviors, and 

practices, governance, and level of citizen engagement in planning and policy-making 

process in order to understand the circumstances that lead to or inhibit this 

engagement. Further, this will help policy-makers to design different rural mitigation 

and adaption measures.  

4. Examine the benefits of establishing the Sustainability Office within GAM, which 

would be responsible for initiating and supporting collaborative partnerships, 

identifying gaps in governance capacity, mediating during times of conflicts, and 

maturing commonalities between divergent groups and stakeholders. This would 

include identifying and examining the potential capacities most suitable and capable 

of carrying out this role. Discuss the pros and cons of this office being at local level 

within GAM.  

5. As this research explored qualitatively the inter-linkages among water, energy, food, 

climate change, household governance, and practices. Further studies to examine 

quantitatively the household WEFCC nexus would support the policy-makers in 

designing better climate-related policies and interventions. Quantitative methods for 

examining the nexus include Physical Models, Life Cycle Assessment, Ecological 
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Footprint, WEF Nexus Tool 2.0, Benefit-Cost-Analysis, and Optimization 

Management Models.  

6. The relations between WEF nexus, MLP and SPT theories on sustainability 

transitions can be extended to better include more layers/systems of analysis and to 

address quantitatively the grassroots innovations. 

7. Research can be carried out to further investigate the relation between “gender” and 

WEFCC nexus approach in urban context. This would include identifying other 

factors and explore further elements to effectively recognized genders in the climate-

related policy interventions in Jordan to ensure that their voices and interests are 

factored into policymaking related to management of particular resources. 
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Appendix 1 Arab Region context — Questionnaire 1 

• Interview General Information: 

Interviewee Code: ____________ 
Interview Date & Time: _______ 
Interview Place: _____________ 

 

• Interviewee Organization Scope and Interest: 

• Into which category would you group your organization (LAS, international development 
agency, national government, local government, private sector, civil society, academic, 
etc.)? 

• What does your organization do in relation to water, energy, food, and climate change 
(funding, technical support, capacity development, planning, policy, management, research, 
etc.? 

• What is your scope of work (regional, national, local, community level)? 
• Do you currently work or have future plans to work with other (regional, national, or local) 

organizations concerning the water, energy, food, and climate change? 

 

• WEFCC Nexus Awareness 

• Have you heard of the energy-water-food nexus before? If no, go to section C. 
• How frequently are you confronted with this topic in your work? (Scale 1-5; 5 being very 

frequent) 
• How relevant do you consider it for your general work? (Scale 1-5; 5 being very relevant) 
• How frequently are you confronted with this topic regarding your work with other regional 

organizations? (Scale 1-5; 5 being very frequent) 
• From your perspective: how relevant would you say does your organization consider this 

topic to be? (Scale 1-5; 5 being very relevant) 

 

• Existing WEFCC Regional Policies and Strategies: 

• Are you aware of these policies/strategies? (Scale 1-5; 5 fully aware). If you are not aware 
move to following section. 

• Are these policies obligatory or voluntary? 
• Which of the four policies do you regularly consider in your work? 
• Are Nexus issues being addressed in these policies/strategies? 
• What regional mechanisms were applied to integrate the four policies/strategies at the Arab 

countries level? 
• What actions does your organization take to implement any of these policies/strategies? 
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• What regional mechanisms were adopted to monitor the implementation of these 
policies/strategies? 

• How far are these policies impacting regional, national, and local development? 

 

• Existing Regional WEFCC Intern-linkages & Potential Cooperation  

• How relevant do you consider regional cooperation in the water, energy, food, and climate 
change sectors? (Scale 1-5; 5 being very relevant) 

•  Which of the following sectors (water, energy, food, climate change) should be given 
priority for regional collaboration (Scale 1-4; 1 first priority, and 4 last priority) 

• What does regional cooperation on the WEFCC Nexus currently consist of in your 
organization? 

• What could regional cooperation on the WEFCC Nexus consist of on top of that? 
• Would a country (national level) approach be more suitable for the WEFCC Nexus 

adoption? And why? 
• Would a local (city level) approach be more suitable for the WEFCC Nexus adoption? And 

why? 
• Are their any WEFCC Nexus initiatives advancing at regional, national, or local levels? If 

yes, what linkages are most advanced (water–energy, water–food, energy–food)? And why? 
• Are there any Arab countries that will advance relatively faster than others in adopting the 

WEFCC Nexus approach? What will they be? And why? 

 

• Challenges Hinder Adopting the WEFCC Nexus at Local Level 

What are the challenges that face the Arab local governments in employing the WEFCC 
Nexus? 
From your perspective, what are the challenges that hinder the WEFCC Nexus adoption at local 
levels? 

 

• Potential Opportunities Support Adopting the WEFCC Nexus at Local Level 

What are the opportunities that might support adopting the WEFCC Nexus by the Arab local 
governments? 
From your experience, what are potential opportunities that would support the WEFCC Nexus 
adoption at regional, national and local levels? 
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• Roles of Local Governments in Advancing the WEFCC Nexus in the Arab Cities 

• Do you see a need for a WEFCC Nexus approach in the Arab cities? For what exactly? 
• What added value could the WEFCC Nexus potentially have for the Arab cities? 
• What current gaps in the current local governance are the WEFCC Nexus approach most 

likely to bridge from your personal perspective? 
• What are the governance requirements for the WEFCC Nexus approach in cities from your 

personal perspective? 
•  From your experience, what are potential opportunities that would support the WEFCC 

Nexus adoption at regional, national, and local levels? 
• From your experience, what could a nexus committee/task force/core team….etc. 

concretely work on? 
• What role do you see for national and local governments/NGOs/academic and 

research/private sector in advancing the nexus? 
• Where should the process start: regional, national, local level? 

 

Factors That Affect Localizing WEFCC Nexus in The Arab Region 

From your experience, how do you rank the following factors that affect (hinder/support) 
localizing the WEFCC Nexus in Arab cities? (Scale 1-5, where 5 is the most important, and 1 is 
the least important), (Effect; where hinder (–) and support (+)) 

• Factor/Rank Hinder/Support (1) (2) (3) (4) (5) 

• Political factors (regional instability)       

• Social and economic factors        

• Rapid urbanization       

• Demographic factors       

• Planning and policy factors       

• Natural resources security factors 
(availability, accessibility, 
affordability) 

 
     

• Climate change vulnerability       

• Governance factors        
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Appendix 2 Jordan context — Questionnaire 2 

• Interview General Information: 

Interviewee Code: ____________ 
Interview Date & Time: _______ 
Interview Place: _____________ 

 

• Interviewee Organization Scope and Interest: 

• Into which category would you group your organization (national government, international 
development agency, local government, private sector, civil society, academic, etc.)? 

• What does your organization do in relation to water, energy, food, and climate change 
(funding, technical support, capacity development, planning, policy, management, research, 
etc.? 

• What is your scope of work (national, local, community level)? 
• Do you currently work or have future plans to work with other (national, local, community) 

organizations concerning the water, energy, food and climate change? 

 

• Interviewee Nexus Awareness: 

• Have you heard of the energy-water-food nexus before? If no, go to section C. 
• How frequently are you confronted with this topic in your work? (Scale 1-5; 5 being very 

frequent) 
• How relevant do you consider it for your general work? (Scale 1-5; 5 being very relevant) 
• How frequently are you confronted with this topic regarding your work with other national 

or local organizations? (Scale 1-5; 5 being very frequent) 
• From your perspective: how relevant would you say does your organization consider this 

topic to be? (Scale 1-5; 5 being very relevant) 

 

• WEFCC Nexus National Cooperation: 

• How relevant do you consider national cooperation in the water, energy, food, and climate 
change sectors? (Scale 1-5; 5 being very relevant) 

• Which of the following sectors (water, energy, food, climate change) should be given 
priority for national collaboration (Scale 1-4; 1 first priority, and 4 last priority) 

• What does national cooperation on the WEFCC Nexus currently consist of in your 
organization? 

• What could national cooperation on the WEFCC Nexus consist of on top of that? 
• Would a national approach be more suitable for the WEFCC Nexus adoption? And why? 
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• Would a local (city level) approach be more suitable for the WEFCC Nexus adoption? And 
why? 

• Are their any WEFCC Nexus initiatives advancing at national or local levels? If yes, what 
linkages are most advanced (water-energy, water-food, energy-food)? And why? 

• Are there any national organizations that will advance relatively faster than others in 
adopting the WEFCC Nexus approach? What will they be? And why? 

 

• Adopting the WEFCC Nexus in Jordan:  

• Do you see a need for a WEFCC Nexus approach in Jordan? For what exactly? 
• What added value could the WEFCC Nexus potentially have for the national government? 
• What current gaps in the current governance are the WEFCC Nexus approach most likely 

to bridge from your personal perspective? 
• What are the governance requirements for the WEFCC Nexus approach in Jordan from 

your personal perspective? 
• From your perspective, what are the challenges that hinder the WEFCC Nexus adoption at 

national level? 
•  From your experience, what are potential opportunities that would support the WEFCC 

Nexus adoption national level? 
• From your experience, what could a nexus committee/task force/core team, etc. concretely 

work on? 
• What role do you see for national and local governments/NGOs/academic and 

research/private sector in advancing the WEFCC Nexus? 
• Where should the process start: regional, national, local level? 

 

• National Policies and Strategies (Water, Energy, Agriculture, and Climate Change): 

• Are you aware of these policies/strategies? (Scale 1-5; 5 fully aware). If you are not aware 
move to following section. 

• Are these policies obligatory or voluntary? 
• Which of the four policies do you are regularly consider in your work? 
• Are Nexus issues being addressed in these policies/strategies? 
• What mechanisms were applied to integrate the four policies/strategies at national level? 
• What actions does your organization take to implement any of these policies/strategies? 
• What mechanisms were adopted to monitor the implementation of these policies/strategies? 
• How far are these policies impacting national and local development? 
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Appendix 3 Greater Amman Municipality context — Questionnaire 3 

• Interview General Information: 

Interviewee Code: ___________ 
Interview Date & Time: _______ 
Interview Place: _____________ 

 

• Interviewee Organization Scope and Interest: 

• Into which category would you group your organization (national government, international 
development agency, local government, private sector, civil society, academic, etc.)? 

• What does your organization do in relation to water, energy, food, and climate change 
(funding, technical support, capacity development, planning, policy, management, research, 
service provider, etc.? 

• What is your scope of work (local, community level)? 
• Do you currently work or have future plans to work with other (national, local, community) 

organizations concerning the water, energy, food and climate change? 

 

• Interviewee Nexus Awareness: 

• Have you heard of the energy-water-food nexus before? If no, go to section C. 
• How frequently are you confronted with this topic in your work? (Scale 1-5; 5 being very 

frequent) 
• How relevant do you consider it for your general work? (Scale 1-5; 5 being very relevant) 
• How frequently are you confronted with this topic regarding your work with other national 

or local organizations? (Scale 1-5; 5 being very frequent) 
• From your perspective: how relevant would you say does your organization consider this 

topic to be? (Scale 1-5; 5 being very relevant) 

 

• WEFCC Nexus Local Cooperation: 

• How relevant do you consider national cooperation in the water, energy, food, and climate 
change sectors? (Scale 1-5; 5 being very relevant) 

• Which of the following sectors (water, energy, food, climate change) should be given 
priority for local collaboration (Scale 1-4; 1 first priority, and 4 last priority) 

• What does national/local cooperation on the WEFCC Nexus currently consist of in your 
organization? 

• What could national/local cooperation on the WEFCC Nexus consist of on top of that? 
• Would a national approach be more suitable for the WEFCC Nexus adoption? And why? 
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• Would a local (city level) approach be more suitable for the WEFCC Nexus adoption? And 
why? 

• Are their any WEFCC Nexus initiatives advancing at national or local level? If yes, what 
linkages are most advanced (water-energy, water-food, energy-food)? And why? 

• Are there any national/local organizations that will advance relatively faster than others in 
adopting the WEFCC Nexus approach? What will they be? And why? 

 

• Localizing WEFCC Nexus in Amman:  

• Do you see a need for a WEFCC Nexus approach in Amman? For what exactly 
(supply/demand)? 

• What added value could the WEFCC Nexus potentially have for the local government? 
• What current gaps in the current governance are the WEFCC Nexus approach most likely 

to bridge from your personal perspective? 
• What are the governance requirements for the WEFCC Nexus approach in Amman from 

your personal perspective? 
• From your perspective, what are the challenges that hinder the WEFCC Nexus adoption 

Amman? 
•  From your experience, what are the potential opportunities that would support the WEFCC 

Nexus adoption at local level? 
• From your experience, what could a nexus committee/task force/core team….etc concretely 

work on? 
• What role do you see for national and local governments/NGOs/academic and 

research/private sector in advancing the WEFCC Nexus in Amman? 
• Where should the process start: national, local, community, household level? 

 

• National Policies and Strategies (Water, Energy, Agriculture, and Climate Change): 

• Are you aware of these policies/strategies? (Scale 1-5; 5 fully aware). If you are not aware 
move to following section. 

• Are these policies obligatory or voluntary? 
• Which of the four policies do you regularly consider in your work? 
• Are Nexus issues being addressed in these policies/strategies? 
• What mechanisms were applied to integrate the four policies/strategies at national/local 

level? 
• What actions does your organization take to implement any of these policies/strategies? 
• What mechanisms were adopted to monitor the implementation of these policies/strategies? 
• How far are these policies impacting national and local development? 
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Appendix 4 Jabal Al Natheef community survey 

Interview General Information: 

Interviewee Code: ____________        Building Number:______________ 
Interview Date & Time: _______         Street  & house Number:_____________ 
Interview Place: _____________          Interviewer Name:___________ 

 

Demographics 

• Gender                                                             Age 
• Education level 
• Household size (how many people live in your apartment) 
• Home ownership                                                    Monthly income 

 

Possible Causes of Climate Change. (Scale 1-10, where 1 is “it has no impact on climate change”, 
and 10 is “it has a major cause of climate change”. 

• Hole in the ozone layer 
• Too much building/construction on flood plains 
• Deforestation in the UK 
• Pollution by industry 
• Cutting down of rain forest in South America and Asia 
• Pollution caused by cars 
• Greenhouse gas emissions/greenhouse effect 
• Lack of recycling of household waste 
• Overpopulation 

 

Possible Effects of Climate Change  

• Hotter summers 
• Wetter winters 
• More diseases, e.g., diarrhea  
• Droughts 
• Floods 
• Changes in planning laws 
• Changes in agriculture 
• Wetter summers 
• Warmer winters 
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How will climate change affect you? Please select one 

• More flooding 
• Warmer winters  
• Hotter and drier summers 
• Greater fluctuation and changes in weather patterns / less predictable weather 
• Deterioration in health due to colder and warmer winters (flu, diarrhea, etc.), more bugs 

around 
• Lower heating costs due to warmer winters 
• Higher cooling cost due to hotter and longer summers 
• Water shortages (less water per week) 
• Water availability (more water per week) 
• Higher fuel prices 
• Higher food prices 
• Better for agriculture, better vineyards or fruit in general 
• Changing in agricultural crops  
• Better weather 
 

What to do? and who to do it at home? 

• Using less water 
• Using less energy 
• Don’t waste food 
• Harvesting rainwater 
• Urban agriculture 
• Solar heater water 
• Energy saving appliances 
• Energy efficient lamps 
• Cooking small portions 
• Cooking practices (using pressure cooker, cleaning the stove and oven regularly, etc.) 
• Keep leftover food 
• Water reuse (water from washing vegetables, water out of dishwashing, etc.) 
• Recycling (plastic, carton, paper, etc.) 
• Solar panels 
 

Who is doing what at home (household governance)?  

• Generate income 
• Hold the salary 
• Decide how to spend budget 
• Paying bills (water, energy) 
• Do grocery shopping 
• Decide on new electrical appliances 
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Policy, participation, and communication 

• Who should lead? 
• Who should communicate on the issue? 
• Is enough being done? 
• Have you heard about the GAM “let us hear your voice” radio program? 
• Have you attended any of the city hall meetings every Saturday and Tuesday? 
 

Food, Water, and Energy Priorities  

• First priority  
• Second priority 
• Third priority 
 

Food Practices 

• Monthly budget 
• How many times do you cook per week? 
• How many times do you purchase from restaurants? 
• What do you do with leftovers? 
 

Water Practices  

• How much is your quarterly invoice 
• Do you reuse water? 
 

Energy Practices  

• How much is your monthly invoice? 
• Do you have energy efficient appliances (please list)? 
• Do you use energy efficient lamps? 

What are the monthly expenses for various utilities and food? 

Item  Food Water Electricity  Cooking Gas Cylinder 

Payment (JD)     
 

Goods Ownership 

Item  TV Freezer Stove  Refrigerator  

Payment (JD)     
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Appendix 5 Policy tools for local-level action on climate change (Kamal-Chaoui and Robert, 2009) 

Policy Goals Policy Tools Policy Sector Purpose 

Reduce trip length  Restructure land value tax to increase value of land closer to urban core, 
jobs, or services 
 
Mixed use zoning to shorten trip distances 

Land-use zoning  Mitigation  

Increase mass transit use Transit-oriented development zones 
 
Restructure land value tax to increase value of land served by public 
transportation  
Tax incentives to developers near public transportation 
 
Improve quality of public transportation  
 
Provide linkages with multiple modes of travel  
 
Expand mass transit service  
 
Employee transport plans  

Land-use zoning  
 
Land-use zoning 
 
Land-use zoning  
 
Transportation  
 
Transportation  
 
Transportation  
 
Transportation  

Mitigation  
 
Mitigation  
 
Mitigation  
 
Mitigation 
 
Mitigation  
 
Mitigation  
 
Mitigation  

Discourage vehicle use Traffic calming to discourage driving  
 
Driving and parking restrictions in certain zones  

Land-use zoning  
 
Transportation  

Mitigation  
 
Mitigation  

Support non-motorized 
means of travel  
 

Traffic calming and increase bike lanes  Transportation  Mitigation  

Increase vehicle 
efficiency and alternative 
fuels use  

Special parking privileges for alternative fuel or hybrid vehicles 
 
Purchase of fuel efficient, hybrid, or alternative fuel vehicles for city fleet  

Transportation  
 
Transportation  

Mitigation  
 
Mitigation   
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Policy Goals Policy Tools Policy Sector Purpose 

Increase building energy 
efficiency  

Zoning regulation to promote multi-family and connected residential 
housing  
 
Energy efficiency requirements in building codes  
 
Coordination of public-private retrofitting programs  

Land-use zoning  
 
Building  
 
Building 

Mitigation  
 
Mitigation  
 
Mitigation  

Increase local share of 
renewable and captured 
energy generation  

Building codes requiring a minimum share of renewable energy 
 
District heating and cooling projects  
 
Waste-to-energy programs  

Building  
 
Building  
 
Waste  

Mitigation  
 
Mitigation  
 
Mitigation  

Reduce vulnerability to 
flooding and storm events  

Zoning regulation to create more open space  
 
Retrofitting and improvements to mass transit systems to reduce potential 
damage from flooding  
 
Designation of open space as buffer zones for flooding  
 
Building codes requiring minimum ground clearance  

Land-use zoning  
 
Transportation  
 
 
Natural resources  
 
Building  

Adaptation  
 
Adaptation  
 
 
Adaptation  
 
Adaptation  

Reduce urban heat-island 
effects and vulnerability 
to extreme heat  

Retrofitting and improvements to mass transit systems to reduce potential 
damage from extreme temperatures  
 
Tree-planting programs  
 
Building codes requiring design materials that reduce heat-islands effect  
 
Building codes requiring “green roofs” with vegetation or white surfaces 

Transportation  
 
 
Natural resources  
 
Building  
 
Building  

Adaptation  
 
 
Adaptation and 
Mitigation  
Mitigation  
 
Adaptation and 
Mitigation  



 

364 

Appendix 6  Referencing coding system for the Arab region context interviewees 

Interview # Affiliation Area of Expertise Referencing Code 
#1 RA W&F&RD RA: W&F&RD1 
#2 RA E&CC&RD RA: E&CC&RD2 
#3 RA A&F&Env RA:A&F&Env3 
#4 RA W&CC&RD RA:W&CC&RD4 
#5 LGov UPP&W LGov:UPP&W5 
#6 LGov UPP&Env LGov: UPP&Env6 
#7 LGov UPP&A&F LGov: UPP&A&F7 
#8 LGov UPP&W&A LGov: UPP&W&A8 
#9 LGov UPP&CC&E LGov: UPP&CC&E9 
#10 LGov UPP&Env&W LGov: UPP&Env&W10 
#11 LGov UPP&CC&A LGov: UPP&CC&A11 
#12 LGov UPP&E&W&CC LGov: UPP&E&W&CC12 
#13 Gov NPP&W&A Gov: NPP&W&A13 
#14 Gov NPP&E&CC Gov: NPP&E&CC14 
#15 Gov NPP&Env Gov: NPP&Env15 
#16 Gov NPP&F&A Gov: NPP&F&A16 
#17 Gov NPP&E Gov: NPP&E17 
#18 Gov NPP&A&Env Gov: NPP&A&Env18 
#19 IDA RD&W&A IDA: RD&W&A19 
#20 IDA RD&CC IDA: RD&CC20 
#21 IDA RD&F&A IDA: RD&F&A21 
 #22 IDA RD&CC&E IDA: RD&CC&E22 
#23 IDA RD&Env&E&CC IDA: RD&Env&E&CC23 
#24 RE W&A RE: W&A24 
#25 RE CC&F&A RE: CC&F&A25 
#26 RE Env&CC,W RE: Env&CC,W26 
#27 NGO CC&E NGO: CC&E27 
#28 NGO CC&Env NGO: CC&Env28 
#29 NGO CC&W&A NGO: CC&W&A29 
#30 AR W&CC AR: W&CC30 
#31 AR W&A AR: W&A31 
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Appendix 7 Referencing coding system for the Jordan context interviewees 

Interview # Affiliation Area of Expertise Referencing Code 
#1 Gov NPP&LD Gov: NPP&LD1 
#2 Gov NPP&SD Gov: NPP&SD2 
#3 Gov NPP&W&A Gov: NPP&W&A3 
#4 Gov NPP&LD Gov: NPP&LD4 
#5 Gov NPP&Env&CC Gov: NPP&Env&CC5 
#6 Gov NPP&E&SD Gov: NPP&E&SD6 
#7 Gov NPP&E&CC Gov: NPP&E&CC7 
#8 Gov NPP&E&CC Gov: NPP&E&CC8 
#9 Gov NPP&W&SD Gov: NPP&W&SD9 
#10 Gov NPP&W&CC Gov: NPP&W&CC10 
#11 Gov NPP&W&Env Gov: NPP&W&Env11 
#12 Gov NPP&W Gov: NPP&W12 
#13 Gov Env&CC Gov: Env&CC13 
#14 Gov NPP&Env Gov: NPP&Env14 
#15 Gov NPP&Env&CC Gov: NPP&Env&CC15 
#16 Gov NPP&SD Gov: NPP&SD16 
#17 Gov Env&SD Gov: Env&SD 17 
#18 Gov UPP&LD Gov: UPP&LD18 
#19 Gov UPP&LD Gov: UPP&LD19 
#20 Gov LD Gov:LD20 
#21 AR W&CC AR: W&CC21 
#22 AR E&CC AR: E&CC22 
#23 AR A&F&CC AR: A&F&CC23 
#24 NGO SD&CC NGO: SD&CC24 
#25 NGO CC NGO:CC25 
#26 NGO W&CC NGO: W&CC26 
#27 NGO A&Env NGO: A&Env27 
#28 NGO A&F&W NGO: A&F&W28 
#29 LGov UPP&Env&E&CC LGov: UPP&Env&E&CC29 
#30 LGov UPP&SD LGov: UPP&SD30 
#31 LGov UPP&A&SD LGov: UPP&A&SD31 
#32 LGov UPP&W LGov: UPP&W32 
#33 NE NPP&W NE: NPP&W33 
#34 NE NPP&SD NE: NPP&SD34 
#35 NE NPP&Env NE: NPP&Env35 
#36 IDA F&A&CC IDA: F&A&CC36 
#37 IDA CC&Env&SD IDA: CC&Env&SD37 
#38 IDA F&CC IDA: F&CC38 
#39 IDA W&E&A&F IDA: W&E&A&F39 
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Appendix 8 Referencing coding system for the Amman context interviewees 

Interview # Affiliation Area of Expertise Referencing Code 
#1 LGov UPP&E LGov: UPP&E1 
#2 LGov UD&W LGov: UD&W2 
#3 LGov UPP&W LGov: UPP&W3 
#4 LGov UPP&Env&CC LGov: UPP&Env&CC4 
#5 LGov UPP LGov: UPP5 
#6 LGov UPP LGov: UPP6 
#7 LGov A&F&SD LGov: A&F&SD7 
#8 LGov UPP&W&A LGov: UPP&W&A8 
#9 LGov UD&A&F LGov: UD&A&F9 
#10 LGov UD&E LGov: UD&E10 
#11 LGov UD&SD LGov: UD&SD11 
#12 LGov UPP&CC LGov: UPP&SD12 
#13 Gov NPP&LD Gov: NPP&LD13 
#14 Gov NPP&SD Gov: NPP&SD14 
#15 Gov NPP&W&A Gov: NPP&W&A15 
#16 Gov NPP&LD Gov: NPP&LD16 
#17 Gov NPP&Env&CC Gov: NPP&Env&CC17 
#18 Gov NPP&E&SD Gov: NPP&E&SD18 
#19 Gov NPP&E&CC Gov: NPP&E&CC19 
#20 Gov NPP&E&CC Gov: NPP&E&CC20 
#21 Gov NPP&W&SD Gov: NPP&W&SD21 
#22 Gov NPP&W&CC Gov: NPP&W&CC22 
#23 Gov NPP&W&Env Gov: NPP&W&Env23 
#24 Gov NPP&W Gov: NPP&W24 
#25 Gov Env&CC Gov: Env&CC25 
#26 Gov NPP&Env Gov: NPP&Env26 
#27 Gov NPP&Env&CC Gov: NPP&Env&CC27 
#28 Gov NPP&SD Gov: NPP&SD28 
#29 Gov Env&SD Gov: Env&SD 29 
#30 Gov UPP&LD Gov: UPP&LD30 
#31 Gov UPP&LD Gov: UPP&LD31 
#32 Gov LD Gov:LD32 
#33 AR SD&CC AR: W&CC33 
#34 AR UPP&E&CC AR: E&CC34 
#35 NGO SD&CC NGO: SD&CC35 
#36 NGO CC NGO:CC36 
#37 NGO W&CC NGO: W&CC37 
#38 NGO A&Env NGO: A&Env38 
#39 NGO A&F&W NGO: A&F&W39 
#40 U W U:W40 
#41 U W U:W41 
#42 U E U:E42 
#43 U E U:E43 

 


