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Abstract 

Urban climate change adaptation efforts have often been 

criticized for exacerbating the inequitable impacts of 

climate change by failing to address the social and 

economic consequences of adaptation. There is an urgent 

need to incorporate equity and justice concerns into 

adaptation planning; however, climate justice scholarship 

to date has been overwhelmingly theoretical and has failed 

to provide operational tools for supporting climate justice. 

Socio-economic projections could act as a promising tool 

to facilitate the consideration of justice in urban climate 

change adaptation planning. Therefore, this research 

investigates the question: how can socio-economic 

projections be utilized in urban climate change adaptation 

policy and planning to ensure climate justice? To answer 

this question, a systematic review of urban adaptation 

research utilizing socio-economic projections is conducted 

and urban adaptation policies from 18 global cities are 

analyzed. Grounded in a conceptual framework on urban 

climate justice, the research analyzes the evolution of 

research and policy applications of socio-economic 

projections and evaluates the potential for existing socio-

economic scenario applications to promote climate justice. 

Results show that while socio-economic projections have 

not been explicitly linked to justice in the existing literature 

or policy, clear potentials exist for socio-economic 

projections to be used as a tool to promote distributive, 

procedural, and recognition and restorative justice. 

Consequently, a proposed framework is developed for the 

application of socio-economic projections to promote 

justice centered urban adaptation. Applying such a 

framework to urban adaptation planning and policy can 

help center justice concerns in larger strategic adaptation 

planning efforts and promote a new form of inclusive, data 

driven climate governance in cities. 
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Executive Summary 

The impacts of climate change are not felt equally and climate change policy and planning efforts have 

often exacerbated inequalities by failing to address the social and economic impacts of climate change 

and adaptation responses. In cities, the inequitable impacts of climate change are amplified due to the 

historic tendency for urban areas to be heightened sites of inequality and the more recent trend of cities 

as hubs of increased risk and vulnerability. These challenges indicate a clear need to consider equity and 

justice concerns in urban adaptation planning; however, there is currently a lack of operational tools for 

promoting climate justice. Scenario planning approaches could be a promising tool to promote a justice 

centered view of urban adaptation by providing a framework through which to cope with uncertainty, 

perform holistic analysis, and better anticipate the potential impacts of adaptation interventions, thus 

maximizing benefits and preventing maladaptation. In an urban context, it is especially critical that 

scenario planning approaches include analysis of projected future climate alongside future socio-

economic projections in order to be able to cope with the wide range of changes cities are facing including 

climate change, economic crises, pandemics, and social and political polarization. Socio-economic 

projections may not immediately appear as an obvious avenue through which to ensure climate justice 

due to the tendency of projections to be perceived as top-down, technocratic tools. However, the 

application of socio-economic projections to justice-centered urban adaptation planning could illustrate 

the potential for socio-economic projections to combine diverse forms of scientific and local knowledge 

and support the adoption of new forms of inclusive data driven decision making. This study therefore 

examines how socio-economic projections can be utilized in urban climate change adaptation policy and 

planning to ensure climate justice.  

 

This question is addressed through a two stage research approach that combines analysis of urban 

adaptation literature and policy. First, a systematic review of literature on socio-economic projections and 

urban adaptation is conducted to investigate how socio-economic projections can be used in urban 

climate change adaptation planning and to what extent socio-economic projections are useful as a tool 

for supporting climate justice. Second, 22 urban adaptation policies from 18 global cities are analyzed to 

understand how socio-economic projections are currently being considered in urban climate change 

adaptation policy and whether the inclusion of socio-economic projections in policy is motivated by 

climate justice concerns. These analyses are united by a common theoretical framework grounded in 

climate change adaptation policy and planning, socio-economic projections, and urban climate justice.  

 

Results show that socio-economic projections are not widely applied in urban adaptation research or 

policy. None of the literature or policies reviewed consider socio-economic projections in relation to 

equity or justice, indicating that socio-economic projections are not yet acknowledged as a tool to 

promote justice. However, existing applications of socio-economic projections in urban adaptation 

literature and policy show potentials to ensure urban climate justice. Specifically, participatory 

approaches that co-create scenarios of potential socio-economic futures with local stakeholders appear 

to be promising for promoting equitable urban adaptation.  
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In order to ensure climate justice, co-created socio-economic scenarios should ensure broad and inclusive 

stakeholder participation at every stage of the scenario development and application process and should 

actively aim to integrate qualitative, quantitative, and spatial data gained from diverse forms of local and 

scientific knowledge. Local socio-economic scenarios should also maintain consistency with global 

scenarios and should always be used as a tool to facilitate robust decision making under uncertainty rather 

than as a means of reducing uncertainty. In order for socio-economic scenarios to truly facilitate just urban 

adaptation, scenario development and application approaches should be embedded into broader 

strategic planning processes and integrated into frameworks and guidelines already available to urban 

adaptation practitioners in order to accelerate the mainstreaming of future socio-economic data in 

adaptation decision making. The inclusive, participatory development of socio-economic scenarios has 

the potential to contribute to the emergence of a new form of inclusive, data driven governance wherein 

decision making is driven by diverse data and informed by a wide range of stakeholder voices.  

 

Given the emerging nature of this research area, further research will be necessary to develop more 

nuanced approaches for integrating socio-economic scenario data into urban climate governance and to 

better understand the impact that using socio-economic scenarios can have on local climate justice 

outcomes. It will also be necessary to develop more detailed local socio-economic data and conduct 

empirical analysis of the impacts of socio-economic scenarios on justice in specific local contexts. 
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1. Introduction 

While climate change is inherently a global challenge, the impacts of a changing climate are not felt equally 

across world regions, nations, cities, or communities. Climate change disproportionately impacts those 

who have contributed least to global greenhouse gas emissions and leaves marginalized and minority 

groups with low adaptive capacity highly exposed to climate hazards (Granberg & Glover, 2021; Hughes 

& Hoffmann, 2020; Shi, 2021; Shi et al., 2016). 

 

Policy and planning efforts have often exacerbated the inequitable impacts of climate change by failing to 

address social and economic consequences of climatic changes, often leading to maladaptation (Hughes, 

2020; Shi et al., 2016). Planning efforts that respond to climate change are deeply embedded in existing 

institutional and political landscapes and thus commonly operate from a place of power and privilege 

(Hughes, 2020; Jurjonas et al., 2020; Mohtat & Khirfan, 2021). Decision making on climate change 

adaptation is often biased towards interventions that promote economic development, protect valuable 

assets, increase property values, or otherwise benefit wealthy, white communities (Jurjonas et al., 2020; 

Mohtat & Khirfan, 2021; Shi, 2021). This can lead to a failure to address climate related challenges that 

disproportionately impact vulnerable groups such as heat, public health, and access to water and also 

means that marginalized groups are often excluded from the benefits of climate action and instead 

burdened with its costs (Mohtat & Khirfan, 2021; Shi, 2021). In some cases, climate action has even 

become a means of purposeful exclusion that powerful stakeholders can use to “target social rather than 

environmental threats” (Thomas & Warner, 2019, p.2).  

 

At an urban scale, the impacts of both climate change and adaptation responses become spatially explicit 

leading to unique challenges for equity and justice in urban climate change adaptation planning. Cities 

have historically been sites of increased inequality and have more recently become hotspots of 

heightened risk and vulnerability in the face of climate change (Araos et al., 2016; Dodman et al., 2022). 

This collision of urban inequality and climate injustice leads to new drivers and stressors of inequity in 

cities and amplifies environmental risks and vulnerabilities faced by marginalized communities (Hughes & 

Hoffmann, 2020; Mohtat & Khirfan, 2021; Shi, 2021). Urban climate change adaptation efforts have often 

reinforced existing inequalities in cities through their tendency to selectively protect urban spaces and 

assets that are valued from an economic perspective (E. K. Chu & Cannon, 2021; Granberg & Glover, 2021; 

Steele et al., 2012). 

 

The failure of urban adaptation to promote just urban transitions signals the urgent need to actively 

consider justice and equity implications in urban adaptation planning and policy making processes. It will 

be critical to advance creative, inclusive approaches to planning and governance that challenge drivers of 

systemic inequity in cities and enhance adaptive capacity for all urban dwellers (Granberg & Glover, 2021; 

Shi et al., 2016; Steele et al., 2012). However, climate justice scholarship to date has been primarily 

theoretical and has given limited attention to how to operationalize equity in climate change adaptation 

planning and policy making (Amorim-Maia et al., 2022; Hughes & Hoffmann, 2020). 
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Scenario planning approaches could provide one potential avenue through which to operationalize justice 

concerns in urban adaptation. Scenario planning is a powerful tool for coping with uncertainty (Butler et 

al., 2020)  and could advance a holistic view of adaptation planning that may help to foresee the potential 

social and economic impacts of both climate change hazards and adaptation responses, thus enabling 

action that provides equitable outcomes for vulnerable groups and prevents maladaptation. Climate 

scenarios have become common best practice tools for adaptation planning due to their ability to 

facilitate decision making in the face of huge climate uncertainty (Dessai et al., 2005). However, while 

projecting potential climate futures has become standard practice, such projections are rarely 

accompanied by scenarios of future vulnerability (Jurgilevich et al., 2021). The resilience of our cities in 

coming decades will be shaped not only by climatic changes but also by socio-economic development 

trends that will reshape landscapes of urban risk and vulnerability (Birkmann et al., 2020; Jurgilevich et 

al., 2021; van Ruijven et al., 2014). Just as urban climates are rapidly changing, so too are urban 

populations, demographic compositions, economic growth trajectories, and social fabrics (Poot & Pawar, 

2013). As urban climates and socio-economic development futures shift, cities are met with a range of 

other challenges including pandemics, economic crises, and social and political polarization. These 

challenges can be understood as ‘compound urban crises’ that call for integrated and interdisciplinary 

approaches to urban governance that have so far been severely lacking (Westman et al., 2022).  

 

The joint analysis of projected socio-economic development patterns and climate futures could be one 

avenue through which to promote interdisciplinary approaches to the multiple crises our cities are 

expected to face. Such coupled analysis is critical in order to better understand social, environmental, and 

economic aspects of future vulnerability and be able to make informed adaptation decisions today that 

will ensure equitable outcomes for years to come (Meyer et al., 2019; Reimann, Vollstedt, et al., 2021). 

 

Socio-economic projections could facilitate justice centered adaptation planning by illustrating potential 

development futures and helping decision makers to visualize who to plan for and how to promote 

solutions that not only cope with future climate uncertainty but also respond to the dynamic needs of 

urban communities under multiple potential socio-economic development pathways. While the exercise 

of projecting potential futures may traditionally be associated with top-down, technocratic, and 

overwhelmingly quantitative approaches to planning, the concept of socio-economic projections is in 

reality much broader. The application of socio-economic projections to urban adaptation governance 

could represent a unique opportunity to combine diverse forms of scientific and local knowledge and 

support the adoption of new forms of inclusive data driven decision making. It is widely acknowledged 

that evidence-based decision making is critical in advancing urban climate action; however, data driven 

urban governance has been criticized for its technocratic nature and tendency to favor external economic 

interests over local needs (Hughes, 2020). Attempts to counteract the overly technical nature of urban 

climate action have often employed participatory approaches to planning; however, successful 

integration of scientific and local or alternative knowledge systems in adaptation planning remains scarce 

(Olazabal et al., 2021). It is therefore pertinent to investigate whether inclusive applications of socio-

economic projections could be used as a tool to bridge the gap between technical, scientific information 

and local knowledge to realize a new equitable form of data driven urban climate governance.  
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It is therefore interesting to explore whether socio-economic projections could act as a tool for the 

practical integration of scientific and local knowledge to advance just adaptation. To date, socio-economic 

projections have had very limited application in urban adaptation planning and policy making and the 

justice implications of using such projections as a planning tool are unexplored. Therefore, this research 

will seek to investigate the question: how can socio-economic projections be utilized in urban climate 

change adaptation policy and planning to ensure climate justice?  

 

The following chapters present an overview of the research design used to answer this question (Chapter 

2) before going on to outline the theoretical and analytical framework of the research (Chapter 3) and 

describe the methodological framework used in the analysis (Chapter 4). Next, the results are presented 

(Chapter 5) and finally key findings are discussed (Chapter 6).  
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2. Research Design  

This chapter presents the overall structure of the research and visualizes how the unique aspects of the 

research design relate. Figure 1 below shows the structure of the research design. 

 

 
Figure 1: Overview of the Research Design 

 

The study aims to answer the research question: how can socio-economic projections be utilized in urban 

climate change adaptation policy and planning to ensure climate justice? This will be done through two 

sub-analyses built on a common theoretical and analytical framework centered around climate change 

policy and planning, socio-economic projections, and urban climate justice and guided by a 

methodological framework utilizing systematic review and policy analysis.  

 

The first analysis consists of a systematic review that aims to answer the question: how can socio-

economic projections be used in urban climate change adaptation planning and to what extent are socio-

economic projections useful as a tool for supporting climate justice? This analysis identifies literature on 
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the use of socio-economic projections in urban climate change adaptation planning through a systematic 

search and presents the results from this search in order to firstly investigate how socio-economic 

projections can be used for climate change adaptation planning in an urban context and secondly assess 

how socio-economic projections could theoretically support climate justice. The latter aspect of the 

analysis is completed through the application of results from the systematic review to the urban climate 

justice framework that guides the theoretical framing of the research.   

 

The second analysis investigates 22 adaptation policies from 18 cities around the world to answer the 

question: how are socio-economic projections currently being considered in urban climate change 

adaptation policy and to what extent is the inclusion of socio-economic projections in policy motivated by 

climate justice concerns? This analysis builds on prior research (Olazabal, Ruiz De Gopegui et al., 2019) by 

investigating how each policy considers socio-economic projections and whether these projections are 

actively used as a tool to support climate justice.  

 

These two sub-analyses invite questions of how climate justice can be supported through urban climate 

change adaptation planning and what role socio-economic projections have to play in the pursuit of 

building climate just cities. 
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3. Theoretical and Analytical Framework  

This chapter presents the theoretical and analytical framework of the research which centers around 

three key concepts: climate change policy and planning, socio-economic projections, and urban climate 

justice. The connections between these concepts and their relation to the research question is illustrated 

in Figure 2 below. 

 
Figure 2: Overview of the Theoretical Framework 

 

The following sections first provide an overview of climate change policy and planning. Second, socio-

economic projections and their use in climate change research is discussed. Finally, conceptions of justice 

and equity in climate change and urban climate change adaptation are discussed and a framework for 

urban climate justice is developed.  

 

3.1 Climate change policy and planning 

The initial emergence of global climate policy through the 1997 Kyoto Protocol and subsequent policy 

efforts focused on mitigation, compelling nations to meet quantifiable greenhouse gas (GHG) emission 

reduction targets through neoclassical, market-based solutions (Meckling & Allan, 2020). In the past two 

decades, the scope of global climate action has expanded to include both mitigation (reducing GHG 

sources or increasing GHG sinks) (IPCC, 2014) and adaptation (adjusting to climate change impacts) (IPCC, 

2022) and ideas surrounding climate action have broadened to encompass a much wider range of 

experimental and holistic policy alternatives (Meckling & Allan, 2020).  
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3.1.1 Emergence of climate change policy and planning in cities 

As global discourse on climate change policy has evolved, the central role of local and urban climate action 

in mitigating and adapting to climate change has become widely acknowledged (Castán Broto, 2017). Early 

climate action in cities first emerged in the 1990s in a number of small and medium sized North American 

and European cities and initially mirrored global climate policy by concentrating mostly on mitigation 

(Bulkeley, 2010). In the early 2000s, a second wave of urban climate action emerged, characterized by 

greater geographic diversity, inclusion of more large cities, and increased involvement of a wider range of 

actors (Bulkeley, 2010). The 2009 Copenhagen Climate Change Conference (COP 15) is often cited as a key 

turning point for the popularization of climate policy in cities as the conference redefined the then top-

down international climate action regime as more informal, decentralized, and polycentric, thus 

highlighting the possibilities for mitigation and adaptation action at a local and urban scale (Bäckstrand et 

al., 2017; Castán Broto, 2017; Castán Broto & Westman, 2020). The role of sub-national action in the 

international climate policy arena was solidified following the 2015 Paris Agreement which further 

emphasized the key role of local and urban action for mitigation and adaptation (Castán Broto & 

Westman, 2020). More recently, the urgency of climate action in cities has been highlighted by the rapidly 

urbanizing nature of the global population, the increase of extreme events in cities, and the unique 

position of urban areas as hubs of consumption and leading drivers of GHG emissions (Deetjen et al., 2018; 

Dhar & Khirfan, 2016; Madsen & Hansen, 2018).   

 

As international climate action has failed to deliver on mitigation and cities have become key arenas for 

climate action, the role of spatial planning in mitigation and adaptation responses has been recognized 

(Jiang et al., 2017; Kauffman & Hill, 2021). The strategic and future-oriented nature of spatial planning has 

the potential to facilitate the reimagination of current unsustainable development trajectories and more 

explicitly investigate visions, goals, and competing or conflicting interests to imagine possible transitions 

to sustainable future pathways (Hrelja et al., 2015). Both mitigation and adaptation have spatial elements 

(Biesbroek et al., 2009) and spatial configuration, urban form, and land use have important impacts on 

climate at an urban scale (Hurlimann & March, 2012). For these reasons, spatial planning has been cited 

as a promising framework through which to integrate mitigation and adaptation action to achieve the 

broader goals of climate resilience and sustainable development (Albers & Deppisch, 2013; Biesbroek et 

al., 2009; Hurlimann & March, 2012).  

 

While cities have become key actors in climate change policy, it is important to acknowledge that urban 

climate policy remains deeply embedded within a larger system of climate change planning and policy 

that takes place across multiple scales from global to local. The scales at which climate change policy 

operates today are illustrated in Figure 3 below. 
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Figure 3: Climate Change Policy and Planning Across Spatial Scales 

 

Despite the promising role of urban policy and spatial planning in combating climate change, challenges 

and gaps remain in urban climate action. Recent assessments of urban climate policy reveal that the 

majority of cities do not address mitigation and adaptation as strategic policy goals. Reckien et al. (2018) 

surveyed 885 European cities and found that 66% of cities have a mitigation plan, 26% have an adaptation 

plan, and only 17% plan for both adaptation and mitigation. Similarly, Araos et al. (2016) assess the 

governmental adaptation planning efforts of 401 urban areas globally and find that only 15% of cities with 

over 1 million inhabitants plan for adaptation.  

 

The urban climate change action plans (CCAPs) and local climate plans (LCPs) that have been adopted 

demonstrate that large cities have made more progress on climate planning, the most ambitious urban 

climate planning has taken place in North America, Europe, and Oceania, and national regulations have a 

significant influence on the adoption of local climate policy (Araos et al., 2016; Grafakos et al., 2020; 

Reckien, Salvia, et al., 2018).   
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3.1.2 Urban climate change adaptation planning practice  

Beyond urban climate policy, it is useful to understand how urban climate action is implemented in 

planning practice. As this research focuses specifically on adaptation, this section is limited to an overview 

of the urban climate change adaptation (CCA) planning process. Urban CCA focuses on planned adaptation 

which includes deliberate decision making intended to minimize risk and maximize opportunities of 

climate change (Araos et al., 2016; Füssel, 2007). Urban adaptation planning considers questions 

regarding future climate variability, the impact of future changes on current decision making, and the 

potential consequences of immediate or postponed action (Füssel, 2007).   

 

In order to address such questions, the urban CCA planning process generally follows a number of 

sequential phases including risk assessment, identification and selection of adaptation options, 

implementation, and monitoring and evaluation (Climate ADAPT, n.d.). Table 1 below details the specific 

action that may be taken at each stage of the urban CCA planning process.  

 
Table 1: Stages of the Urban Climate Change Adaptation Planning Process. Adapted from  Climate ADAPT (n.d.) and New et al. 

(2022). 

Planning Stage Actions 

Preparing the ground for 
adaptation 

● Obtaining political support for adaptation 
● Collecting initial information 
● Setting up adaptation processes within and beyond the municipality 
● Identifying and obtaining human and technical resources 
● Identifying and obtaining financing and funding 
● Identifying and engaging stakeholders 
● Communicating adaptation 

Assessing climate change risks 
and vulnerabilities 

● Recognizing past and present climate impacts 
● Understanding climate projections and future impacts 
● Identifying vulnerable urban sectors 
● Conducting risk and vulnerability assessments 
● Understanding the role of surrounding areas in adaptation 
● Identifying main adaptation concerns and defining objectives 

Identifying adaptation options ● Creating a catalog of relevant adaptation options 
● Finding examples of good adaptation practices 

Assessing and selecting 
adaptation options 

● Choosing an assessment framework for adaptation options 
● Conducting a cost-benefit analysis of adaptation measures 
● Prioritizing adaptation options 

Implementing adaptation ● Designing an effective adaptation action plan 
● Finding examples of adaptation action plans 
● Mainstreaming adaptation in urban policies and plans 
● Addressing climate change through adaptation and mitigation 

Adaptation monitoring, 
evaluation and learning  

● Developing the monitoring and evaluation approach 
● Defining monitoring indicators 
● Finding examples of adaptation monitoring indicators 
● Using monitoring results to enhance the process of adaptation 
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3.2 Socio-economic projections  

3.2.1 Emergence and applications of socio-economic projections 

Socio-economic projections or scenarios have a wide range of definitions and applications but can broadly 

be understood as models of potential future development trends based on projected socio-economic 

variables such as population, demography, economic development, and land use. While some define 

socio-economic scenarios as combinations of quantitative and qualitative information that together 

characterize possible futures (Kriegler et al., 2012), this study takes a broader view of socio-economic 

projections or scenarios as qualitative, quantitative, or spatial projections of potential development 

futures and uses the terms ‘projection’ and ‘scenario’ interchangeably.    

 

Socio-economic scenarios have been widely applied in a number of scientific disciplines over the past 

several decades. A search for scientific articles using socio-economic projections reveals over 5,000 

publications on socio-economic projections indexed in Web of Science.1 Socio-economic projections 

emerged as a research area in the 1990s and have steadily gained increased attention in the literature 

until today (see Figure 4 below). 

 

 
Figure 4: Publications on Socio-Economic Projections Over Time 

 

Socio-economic projections have been applied in various fields over time, with environmental science, 

environmental studies, public health, and atmospheric sciences being the most common disciplines to 

 
1 Search conducted April 18th, 2022 using search string: (“socioeconomic” OR “socio-economic”) AND (“projection” OR 
“scenario” OR “pathway”). Results limited to articles or review articles published in English. 
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utilize socio-economic projections. More broadly, research on socio-economic projections can be 

understood as belonging to four main clusters as seen in Figure 5 below.   

 

 
Figure 5: Co-Occurrence of Keywords in Publications on Socio-Economic Projections. Minimum number of occurrences of a 

keyword = 10. Node size corresponds to the number of occurrences of a keyword. Lines refer to connections between 

keywords. Distance between nodes corresponds to the tendency for keywords to be used together. Colors indicate the cluster 

to which an article belongs. Cluster 1 (red): health research. Cluster 2 (green): land use, ecology, biodiversity, and hydrology 

research. Cluster 3 (blue): climate policy, energy, emissions, and mitigation research. Cluster 4 (yellow): climate change impacts, 

adaptation, and vulnerability research. Illustration produced using VOSviewer software. 

 

Figure 5 shows that socio-economic projections have primarily been applied in climate change and health 

research. Climate change research appears to use socio-economic projections in biodiversity and land use 

management research, climate policy and energy research, and impacts, adaptation, and vulnerability 

research. Health research appears to focus on risk, stress, and poverty in studies using socio-economic 

projections.  

 

3.2.2 Socio-economic projections in climate change research and practice   

Over the past few decades, scenario analysis has become a critical tool in climate change research and 

has been key to informing climate change adaptation and mitigation planning. Scenarios provide 

researchers and practitioners with the means to assess the long term impacts of planning and policy 

decisions taken today and help to envision multiple potential futures in the face of uncertainty (Riahi et 

al., 2017). Scenarios can be used for climate change risk and impact assessments and are useful for better 

understanding the impacts of climate change on both human and natural systems across a wide range of 

spatial and temporal scales (Riahi et al., 2017; van Ruijven et al., 2014).  

 



 

12 
 

While early climate change studies primarily used scenarios to explore physical systems and emissions 

projections, it has more recently been acknowledged that there is a need to integrate human dimensions 

of global change into climate change scenarios (Landreau et al., 2021; van Ruijven et al., 2014). Future risk 

will depend heavily on the evolution of social, economic, and technological systems in the face of a rapidly 

changing climate (van Ruijven et al., 2014). Socio-economic projections can help to better understand 

future exposure and vulnerability to climate change related hazards by providing scenarios of multiple 

potential futures based on indicators such as population, economic growth, and education levels 

(Landreau et al., 2021). In combination with emissions scenarios, socio-economic projections can help to 

identify suitable adaptation and mitigation alternatives that respond not only to physical climate futures 

but also to projected social and economic trends.  

 

3.2.2.1 Global socio-economic projections 

Several iterations of global socio-economic projections have been produced within the climate change 

research arena over the past several decades. The Special Report on Emissions Scenarios (SRES) published 

by the IPCC in 2000 contains early socio-economic projections in the form of the SRES scenarios consisting 

of four scenario families that incorporate assumptions about future socio-economic development trends 

in order to model potential emissions futures (Arnell et al., 2004).  

 

In recent years, the SRES scenarios have become outdated due to major socio-economic development 

changes that have occurred over the beginning of the 21st century (Hausfather, 2018). In response, the 

shared socio-economic pathways (SSPs) were developed by an international team of researchers and 

initially published in 2016 (IIASA, 2018). These socio-economic scenarios are currently being used 

alongside radiative forcing scenarios (RCPs) in CMIP6 modeling efforts and inform the climate modeling 

to be presented in the IPCC’s Sixth Assessment Report (AR6) (IIASA, 2018). 

 

Together, the SSPs and RCPs form a new framework (see Figure 6 below) that utilizes a matrix architecture 

to facilitate integrated assessment of climate change impact and vulnerability as well as adaptation and 

mitigation pathways (IIASA, 2018; van Vuuren et al., 2014). 
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Figure 6: The SSP/RCP/SPA Matrix. Reproduced from van Vuuren et al. (2014) 

 

In this matrix, radiative forcing (RCPs) occupies one axis while SSPs occupy another. The separation of 

radiative forcing scenarios and socio-economic scenarios differs from the previous SRES scenarios by 

allowing for the combination of potential socio-economic pathways with different forcing levels to form 

integrated future scenarios. As the SSPs do not consider future climate policy, shared policy assumptions 

(SPAs) can be added to the matrix as a third axis in order to predict climate futures under different socio-

economic conditions and taking into account various future climate policy environments (van Vuuren et 

al., 2014).  

 

Within this new framework for climate research, the SSPs describe narratives of very different future 

socio-economic development pathways for the 21st century based on future projected population, 

education, urbanization, and economic development (GDP) (Riahi et al., 2017). Five SSP narratives have 

been developed and are intended to showcase how future socio-economic developments might take 

shape in the absence of any new climate policy (Riahi et al., 2017). 

 

The five SSP scenarios are presented both as qualitative narratives and quantitative model inputs. 

Narratives provide a description of potential socio-economic futures in terms of overarching societal 

trends and are useful in supporting quantitative model inputs as they demonstrate the major causal 

relationships assumed under each scenario and furthermore describe societal trends that are challenging 

to capture in numerical model inputs (Riahi et al., 2017). A summary of the SSP narratives is shown in 

Table 2 below. 
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Table 2: Summary of the SSP Narratives. Reproduced from Riahi et al. (2017). 

SSP1 Sustainability - Taking the Green Road (Low challenges to mitigation and adaptation) 
The world shifts gradually, but pervasively, toward a more sustainable path, emphasizing more inclusive development 
that respects perceived environmental boundaries. Management of the global commons slowly improves, educational 
and health investments accelerate the demographic transition, and the emphasis on economic growth shifts toward 
a broader emphasis on human well-being. Driven by an increasing commitment to achieving development goals, 
inequality is reduced both across and within countries. Consumption is oriented toward low material growth and lower 
resource and energy intensity. 

SSP2 Middle of the Road (Medium challenges to mitigation and adaptation) 
The world follows a path in which social, economic, and technological trends do not shift markedly from historical 
patterns. Development and income growth proceeds unevenly, with some countries making relatively good progress 
while others fall short of expectations. Global and national institutions work toward but make slow progress in 
achieving sustainable development goals. Environmental systems experience degradation, although there are some 
improvements and overall the intensity of resource and energy use declines. Global population growth is moderate 
and levels off in the second half of the century. Income inequality persists or improves only slowly and challenges to 
reducing vulnerability to societal and environmental changes remain. 

SSP3 Regional Rivalry - A Rocky Road (High challenges to mitigation and adaptation) 
A resurgent nationalism, concerns about competitiveness and security, and regional conflicts push countries to 
increasingly focus on domestic or, at most, regional issues. Policies shift over time to become increasingly oriented 
toward national and regional security issues. Countries focus on achieving energy and food security goals within their 
own regions at the expense of broader-based development. Investments in education and technological development 
decline. Economic development is slow, consumption is material-intensive, and inequalities persist or worsen over 
time. Population growth is low in industrialized and high in developing countries. A low international priority for 
addressing environmental concerns leads to strong environmental degradation in some regions. 

SSP4 Inequality - A Road Divided (Low challenges to mitigation, high challenges to adaptation) 
Highly unequal investments in human capital, combined with increasing disparities in economic opportunity and 
political power, lead to increasing inequalities and stratification both across and within countries. Over time, a gap 
widens between an internationally-connected society that contributes to knowledge- and capital-intensive sectors of 
the economy, and a fragmented collection of lower-income, poorly educated societies that work in a labor intensive, 
low-tech economy. Social cohesion degrades and conflict and unrest become increasingly common. Technology 
development is high in the high-tech economy and sectors. Environmental policies focus on local issues around middle 
and high income areas. 

SSP5 Fossil-fueled Development - Taking the Highway (High challenges to mitigation, low challenges to adaptation) 
This world places increasing faith in competitive markets, innovation and participatory societies to produce rapid 
technological progress and development of human capital as the path to sustainable development. Global markets 
are increasingly integrated. There are also strong investments in health, education, and institutions to enhance human 
and social capital. At the same time, the push for economic and social development is coupled with the exploitation of 
abundant fossil fuel resources and the adoption of resource and energy intensive lifestyles around the world. All these 
factors lead to rapid growth of the global economy, while global population peaks and declines in the 21st century. 
Local environmental problems like air pollution are successfully managed. There is faith in the ability to effectively 
manage social and ecological systems, including by geo-engineering if necessary. 

 

Following the creation of these narratives, the SSPs have been quantified on a global, regional, and 

national scale (IIASA, 2018).  

 

3.2.2.2 Local socio-economic projections  

In addition to the global and national use of socio-economic projections based on SSPs, socio-economic 

scenario analysis is increasingly being used in country, city, or sector specific studies on climate change 

adaptation (van Ruijven et al., 2014). Scenarios used at these finer scales are either downscaled from 
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global projections such as the SSPs or are created through bottom-up approaches that focus on a specific 

local context (Birkmann et al., 2020, 2021; van Ruijven et al., 2014).  

 

3.3 Conceptions of justice in urban climate change adaptation 

Until recently, the challenge of climate change has been addressed primarily from a technical and 

scientific perspective (Granberg & Glover, 2021). However, it is increasingly being acknowledged that 

equity and justice are key considerations when planning for climate change due to the institutionalized 

reality of differential vulnerability to the impacts of the climate crisis (Granberg & Glover, 2021; Hughes, 

2020; Thomas & Warner, 2019). 

 

The question of equity first became relevant to the climate change debate when it was acknowledged 

that countries that have historically contributed the least to global greenhouse gas emissions are expected 

to be most severely impacted by climate change in the future (Reckien, Lwasa, et al., 2018). While the 

initial focus on equity surrounding climate change was on mitigation, it has been recognized that issues 

of justice are central to adaptation as well because it is on local scales where the unequal impacts of 

climate change will be felt and where differing adaptation needs will be present (Reckien, Lwasa, et al., 

2018). Justice considerations are critical in relation to both adaptation and mitigation; however, this 

research is limited to a focus on justice in relation to adaptation. There is an urgent need to understand 

adaptation as a complex socio-political process embedded in questions of power rather than simply a 

technical fix or physical protection from the impacts of climate change (Gonda, 2019). Such an 

understanding of the inherent importance of equity and justice in adaptation planning is key to avoid 

maladaptation wherein interventions may benefit certain groups while disadvantaging those most 

vulnerable (Thomas & Warner, 2019). 

 

The shift towards a justice centered view of climate change adaptation has been associated with a number 

of different theories and conceptual frameworks surrounding issues of equity. Urban justice and 

environmental justice can be understood as key founding concepts that have eventually led to the 

popularization of the term climate justice as well as the associated concepts of just urban transitions and 

the right to the city.   

 

3.3.1 Urban and environmental justice  

Cities and urban areas have historically been spaces of exacerbated inequity and social (Hughes & 

Hoffmann, 2020). Urban justice is a conceptual response to this trend that frames justice in the city in 

relation to equity, diversity, and democracy (Granberg & Glover, 2021; Steele et al., 2012). The concept 

of the just city has contemporary roots in the urbanization processes associated with the industrial 

revolution, however the central tenets of urban justice theory can be traced back further to the roots of 

various philosophical traditions (Granberg & Glover, 2021). Just city literature focuses primarily on social 

justice and does not generally include consideration of natural or non-human actors in urban 

environments (Steele et al., 2012). 
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The concept of environmental justice goes beyond the social justice sphere to incorporate socio-

environmental challenges (Steele et al., 2012). Environmental justice seeks to shield all people from the 

impacts of environmental hazards and ensure healthy environments for all by addressing any issues that 

disproportionately expose vulnerable groups to environmental burdens (Hughes & Hoffmann, 2020; 

Reckien, Lwasa, et al., 2018). Environmental justice deals primarily with distributive justice as it centers 

around ensuring equitable allocations of resources and fair distribution of environmental burdens 

(Hughes, 2020; Hughes & Hoffmann, 2020). The concept of environmental justice gained popularity during 

the 1980s when community protests in the US brought attention to the inequitable environmental 

burdens being faced by minority communities (Hughes & Hoffmann, 2020). More recently, the notion of 

environmental justice has been expanded through the concept of ecological justice which focuses not only 

on healthy environments for humans but recognizes the rights of plants and animals to an urban existence 

free from harm (Steele et al., 2012).  

 

3.3.2 Climate justice and climate just cities  

The notion of climate justice is heavily influenced by environmental justice (Hughes & Hoffmann, 2020) 

and can be understood as a subset of environmental justice scholarship that deals specifically with 

environmental burdens associated with climate change. Climate justice theory centers around the 

acknowledgement that responsibility for climate change and vulnerability to its impacts are unequally 

distributed at a global scale (Bulkeley et al., 2013), but has also been used to understand more local 

questions of equity and justice in relation to climate change impacts (Hughes & Hoffmann, 2020; Rudge, 

2021). 

 

Climate justice measures equity along three dimensions: distributive justice, procedural justice, and 

recognition as justice (Hughes, 2020; Jurjonas et al., 2020; Swanson, 2021). Distributive justice focuses on 

physical distribution of resources and ensures that environmental burdens are experienced equally by all 

groups. Procedural justice ensures that vulnerable groups have a broad and meaningful voice in the entire 

adaptation process, from framing of problems to implementation of solutions. Finally, justice as 

recognition acknowledges the structural inequity present in society and aims to enact actions that reverse 

existing structural injustices by considering questions surrounding whose voices and needs are visible or 

invisible in decision making contexts (Hughes, 2020; Swanson, 2021).   

 

On an urban scale, the climate just city perspective asks questions surrounding participation, social costs 

of adaptation, and the ability of groups within the city to influence policy and planning (Granberg & Glover, 

2021). The climate just city concept criticizes the apolitical tendencies of adaptation scholarship and 

asserts that broad stakeholder collaboration and a shift away from short term, economic and technocratic 

planning and policy paradigms will be critical to realizing climate just cities (Granberg & Glover, 2021). 

Understanding climate justice in an urban context requires paying close attention to issues of recognition 

by investigating how climate change adaptation solutions interact with and impact existing structural 

inequity in the city (Hughes & Hoffmann, 2020).  

 

Within the context of urban climate change adaptation, distributive justice, procedural justice, and justice 

as recognition take on more specific meanings than described above. Distributive justice relates to 
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securing equitable allocation of both the benefits and drawbacks of adaptation solutions for urban 

populations irrespective of their socio-economic status or adaptive capacity (Mohtat & Khirfan, 2021).  

 

Achieving procedural justice requires the holistic consideration of the needs and priorities of different 

social groups in decision making processes surrounding adaptation planning (Mohtat & Khirfan, 2021). 

Arnstein's 'ladder of citizen participation' concept (Arnstein, 2019) provides a useful illustration of how 

procedural justice can take place in planning (see Figure 7 below). 

 

 

 
Figure 7: Arnstein’s Ladder of Citizen Participation in Planning. Source: Arnstein (2019) 

 

The lower rungs of the ladder represent non participatory planning processes that foster procedural 

injustice by viewing planning as a top-down activity to be imposed on citizens without their input or 

participation while the higher rungs represent a state in which citizens are deeply engaged in planning 

and hold the power to shape planning outcomes, thus promoting procedural justice (Arnstein, 2019). 

 

Finally, ensuring recognitional justice requires identifying any historical processes that have led to locally 

specific narratives of inequity and developing adaptation responses that explicitly aim to eradicate such 

structural injustices within urban spaces (Mohtat & Khirfan, 2021). This includes the need to implement 

policies that not only ensure equality, but explicitly prioritize the needs of those most vulnerable (Bulkeley 

et al., 2013). 
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The issue of justice in urban climate change adaptation has recently been framed in terms of climate 

urbanism and just adaptation. Climate urbanism promotes cities as the most appropriate sites for 

responding to climate change but recognizes that urban climate action has potentially problematic 

impacts in terms of equity and justice given today’s neoliberal environment (Long & Rice, 2018). Recent 

scholarship on climate urbanism has pointed to the structural injustice that is often embedded in urban 

climate action interventions and explored how urban responses to climate change reshape not only the 

urban environment but also urban life, potentially giving rise to increased inequalities in cities (Bulkeley, 

2021; Castán Broto & Robin, 2020). Similarly, just adaptation research investigates how the 

implementation of adaptation policy impacts vulnerable groups (Malloy & Ashcraft, 2020). Just adaptation 

echoes the sentiments of distributive, procedural, and recognitional justice and emphasizes the 

importance of meaningful participation and full agency of vulnerable groups in decision making. Just 

adaptation also points to the importance of explicitly considering systemic injustice and its causes in 

adaptation policy making and further highlights the importance of evaluation of adaptation planning and 

policy in order to advance justice (Malloy & Ashcraft, 2020).  

 

It has further been acknowledged within the context of feminist, post-colonial, and abolitionist 

scholarship that when working with the concept of urban climate justice in relation to adaptation, it is key 

to consider intersectionality, meaning that “climate justice is not just about the climate” (Ranganathan & 

Bratman, 2021, p.132). Discussions of climate justice need to be linked to other social, political, and 

economic challenges facing urban dwellers and the question of social justice should not be seen as an 

afterthought in climate action but rather as a key, integrated challenge (Ranganathan & Bratman, 2021; 

Westman & Castán Broto, 2021).  

 

3.3.3 Just urban transitions and the right to the city  

Within the context of urban climate change adaptation, the concepts of just urban transitions and the 

right to the city are also relevant for looking beyond static conceptions of justice to investigate how justice 

operates in relation to processes of change.  

 

Notions of just transitions stem from the labor movement but have recently come to be associated with 

conversations surrounding environmental and climate justice (Heffron, 2021; Hughes & Hoffmann, 2020). 

Just transitions are defined as equitable transitions to sustainable, post-carbon societies (Hughes & 

Hoffmann, 2020). The concept of just transitions provides an important shift towards a dynamic and 

change-oriented conception of justice in urban adaptation processes (Hughes & Hoffmann, 2020). Just 

urban transition scholarship also makes an important addition to environmental and climate justice theory 

in that it focuses on restorative justice which centers around remedying environmental harm experienced 

by individuals or groups and bringing perpetrators of harm to justice (Hughes & Hoffmann, 2020). 

 

This focus on change is closely echoed by the right to the city concept which argues for the collective right 

of urban communities to exercise power over processes of urbanization and urban change. This notion 

points out that individuals and groups should not only have the right to access existing urban spaces and 

services but should also be able to exercise their right to change the city according to their visions for the 

future (Granberg & Glover, 2021; Hughes & Hoffmann, 2020). 
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3.3.4 Framework for urban climate justice  

Based on the theoretical underpinnings of justice and equity in the context of urban climate change 

adaptation described, the following conceptual framework is used to understand urban climate justice in 

this study (see Figure 8). This framework unites theory on urban and environmental justice, climate justice 

and climate just cities, climate urbanism, just adaptation, just urban transitions, and the right to the city 

to define urban climate justice in the context of adaptation planning and policy. 

 

 
Figure 8: Urban Climate Justice Framework. Framework developed based on literature referenced in sections 3.3.1-3.3.3. 
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4. Methodological Framework 

The following chapter describes the methodological framework of the research. First, the ontological and 

epistemological assumptions of the research are outlined. Second, the data collection and analysis 

methods used in the systematic review and policy analysis are described.    

4.1 Theories of Science 

An investigation of the intersection between urban climate change adaptation, socio-economic 

projections, and climate justice is inherently interdisciplinary and therefore draws on multiple ways of 

knowing and diverse ontological and epistemological perspectives. While socio-economic projections may 

often be viewed as a largely scientific, positivist domain; the hypothesis that such projections can be used 

as a tool to promote justice expands this narrow view of socio-economic projections. This research seeks 

to discover whether socio-economic scenarios can be redefined as tools to acknowledge diverse ways of 

knowing and understandings of the world, thus adopting a much more interpretivist worldview. 

 

Therefore, this research is neither positivist nor interpretivist alone but instead sits somewhere along the 

spectrum between these two opposing paradigms. This approach shares similarities with much of modern 

planning research which does not subscribe to a single paradigm but instead seeks to merge scientific and 

value driven knowledge to answer complex and transdisciplinary research questions (Farthing, 2016).   

4.2 Methods 

This section describes the methods of data collection and analysis used in the research. First, the methods 

for conducting a systematic review are presented. Second, the methods of policy analysis are described.    

 

4.2.1 Systematic review methods 

A systematic review refers to a focused method of literature synthesis that utilizes rigorous, 

comprehensive, and transparent processes to ensure reproducibility and objectivity (Berrang-Ford et al., 

2015; Grant & Booth, 2009; Haddaway et al., 2020). Systematic reviews attempt to avoid the potential for 

bias and inaccuracy that has often been associated with traditional literature review methods (Haddaway 

et al., 2020) and thus can be a useful approach for studying adaptation due to the widely recognized need 

to apply standardized and rigorous synthesis methods in adaptation research (Berrang-Ford et al., 2015).   

 

Berrang-Ford et al. (2015) argue that systematic review approaches provide an opportunity to strengthen 

rigor and transparency in synthesis of adaptation research and propose a step by step process for 

conducting systematic reviews within the climate change adaptation field (see Table 3 below).  
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Table 3: Proposed Steps for Conducting a Systematic Review. Adapted from Berrang-Ford et al. (2015). 

Define research question/aim Explicit aims and objectives of review 

 Clear description of theoretical or conceptual approach used to guide the review 

Data source and document selection Justification and description of literature source 

 Articulation of search terms and/or detailed description of search process 

 Description of criteria for inclusion/exclusion 

 Documentation of literature included/excluded 

Analysis and presentation of results Description of methods for analysis 

 Critical appraisal of information quality 

 

This study takes inspiration from the methodology proposed by Berrang-Ford et al. (2015) to answer the 

question: how can socio-economic projections be used in urban climate change adaptation planning and 

to what extent are socio-economic projections useful as a tool for supporting climate justice? It is 

important to note that the systematic review conducted here is guided by the theoretical and analytical 

framework of the research described in Chapter 3 and is in particular framed by the urban climate justice 

framework presented in Section 3.3.4.  

 

The literature search and selection process used in this review is visualized in Figure 9 below. 

 

 

 

 

 

 

 

 

 

 

 

 



 

22 
 

 
Figure 9: Literature Search and Selection Process 

 

The literature search is conducted in the Web of Science Core Collection and is limited to results in English 

as well as to articles or reviews. All other document types are excluded from the analysis. No temporal 

range or geographical delimitation is specified in the search process.  

 

Search terms are selected on the basis of the research objective. In this case, “urban”, “climate change”, 

“adaptation”, “socio-economic projections”, and “justice” are considered key terms. An iterative process 

is applied to test different search strings using these key terms as well as synonyms and related terms. 

During this process, it is found that including terms related to justice and equity in search strings produces 

irrelevant results due to the lack of literature currently linking justice issues to both urban climate change 

adaptation and socio-economic projections. Therefore, the choice is made to exclude justice from the final 

search string and instead analyze the selected literature through the lens of the urban climate justice 
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framework presented in Section 3.3.4 in order to assess the extent to which socio-economic projections 

can be used as a tool to support climate justice in urban adaptation planning. While refining the search 

string, searches including the term “assessment” as well as those including “social” and “economic” were 

tested with the intent of broadening the results; however, it was ultimately concluded that the inclusion 

of these terms led to a large number of irrelevant results and they were consequently excluded. In light 

of these considerations, the following final search string was developed: 

 

(urban* OR “cities” OR “city” OR “municipal”) AND climat* AND adapt* AND (“socioeconomic” 

OR “socio-economic”) AND (“projection” OR “scenario” OR “pathway”) 

 

This search was conducted in the Web of Science Core Collection on February 28th, 2022 and produced 

127 results. In the first stage of literature selection, results were filtered for inclusion based on language 

(English) and document type (article or review), thus limiting the material considered to 117 results. In 

the second stage of literature selection, results were selected for inclusion based on four inclusion criteria: 

 

1. Article is urban scale or discusses urban issues 

2. Article focuses on climate change 

3. Article focuses on adaptation 

4. Article discusses or applies socio-economic projections or scenarios 

 

In order to identify results in line with these criteria, a review of article titles and abstracts was performed. 

Full text review was conducted when necessary. Following this review, 41 results were selected for 

inclusion while 76 results were excluded. The majority of excluded results failed to meet the inclusion 

criteria due to their lack of urban focus or failure to consider socio-economic projections. For a complete 

list of included and excluded literature, see Appendix A. 

 

Prior to data analysis, a critical appraisal was conducted to assess study quality of the included 

publications. In this research, study quality is assumed to correlate with total citations and average 

citations with the assumption that more citations indicates higher impact and relevance thus translating 

to higher quality research. No studies were excluded from the systematic review based on the critical 

appraisal process, however the critical appraisal should be kept in mind when interpreting results. A 

complete ranking of publications based on total citations and average citations can be found in Appendix 

B.  

 

Following the final literature selection and critical appraisal, results were analyzed using bibliometric 

analysis and thematic analysis. Bibliometric analysis is a rigorous method for tracking the evolution and 

emergence of research areas as well as identifying key connections within academic fields (Donthu et al., 

2021). This study makes use of both performance analysis which constitutes a descriptive analysis of 

research contributions (i.e. date of publication, authors, disciplines) and science mapping which assesses 

relationships between publications on the basis of keyword co-occurrence or co-citation mapping among 

other methods (Donthu et al., 2021). Science mapping is conducted using VOSviewer software 

(VOSviewer, 2022). 
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In addition to bibliometric analysis, thematic analysis is conducted to identify key themes in the literature. 

Thematic analysis is a method of data synthesis that is helpful for identifying and reporting key patterns 

in qualitative data (Vaismoradi et al., 2013). The thematic analysis conducted here considers both 

manifest and latent content emerging from the literature, with a primary focus on latent content. Results 

from the literature are grouped into six themes: justifications for using socio-economic projections in 

urban climate change adaptation, types of socio-economic projections and methods for scenario 

development, use of socio-economic projections throughout the adaptation planning process, challenges 

and limitations of using socio-economic projections in urban adaptation planning, recommendations for 

future use of socio-economic projections in urban adaptation planning, and socio-economic projections 

as a tool to support urban climate justice.  

 

4.2.2 Policy analysis methods 

Following the systematic review of socio-economic projections in urban adaptation planning, policy 

analysis is conducted to investigate the question: how are socio-economic projections currently being 

considered in urban climate change adaptation policy and to what extent is the inclusion of socio-economic 

projections in policy motivated by climate justice concerns? 

 

The policy analysis takes point of departure in an existing global assessment of adaptation related policies 

affecting the largest coastal port cities (> 1 million inhabitants) worldwide (Olazabal, Ruiz De Gopegui et 

al., 2019). Olazabal, Ruiz De Gopegui et al. (2019) analyze 226 adaptation related policies at the national, 

regional, metropolitan, and urban scale. As this research focuses exclusively on urban adaptation, only 

the 81 urban and metropolitan policies analyzed are considered here. Of the 81 urban and metropolitan 

policies reviewed, Olazabal, Ruiz De Gopegui et al. (2019) identify 22 policies from 18 cities that take into 

account or develop specific socio-economic projections. These policies are listed in Table 4 below.  
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Table 4: Urban Adaptation Related Policies Considering Socio-Economic Projections. Policies identified by Olazabal, Ruiz De 

Gopegui et al. (2019) as considering socio-economic projections.  

Policy name City Country Policy scale 

Dakar Resilience Strategy Dakar Senegal City 

Rotterdam Climate Change Adaptation Strategy Rotterdam Netherlands Metropolitan 

The City of London Climate Change Adaptation 
Strategy 

London United Kingdom City 

Plano de Ação Vitória Sustentável Grande Vitória Brazil City 

Climate Change Adaptation Strategy for the City of 
Rio de Janeiro 

Rio de Janeiro Brazil City 

Plan Estratégico Distrital (PED) Panama City Panama Metropolitan 

Plan de Acción “Panamá Ciudad Sostenible” Panama City Panama City 

City of Virginia Beach Comprehensive Plan Virginia Beach United States of America City 

New Orleans Master Plan New Orleans United States of America City 

Resilient San Francisco San Francisco United States of America City 

Seattle Climate Preparedness Strategy Seattle United States of America City 

National Capital Region Climate Change Report Washington DC United States of America Metropolitan 

Growing Stronger: Toward a Climate Ready 
Philadelphia 

Philadelphia United States of America City 

OneNYC New York City United States of America City 

NYC Hazard Mitigation Plan New York City United States of America City 

The Fourth Regional Plan New York City United States of America Metropolitan 

City of Melbourne Climate Change Adaptation 
Strategy  

Melbourne Australia Metropolitan 

City of Melbourne Climate Change Adaptation 
Strategy REFRESH 

Melbourne Australia Metropolitan 

Surat Resilience Strategy Surat India City 

Davao City Climate Change Action Plan (LCCAP) Davao Philippines City 

100 Resilient: Resilient Bangkok Strategy Bangkok Thailand Metropolitan 

Auckland Plan 2050 Auckland New Zealand Metropolitan 

 

An initial screening of these policies was conducted to determine the extent to which each policy 

considers socio-economic projections. The Rotterdam Climate Change Adaptation Strategy and the 



 

26 
 

Seattle Climate Preparedness Strategy do not provide sufficient explanation of their application of socio-

economic projections and are therefore excluded from the analysis (City of Rotterdam, 2013; Seattle 

Office of Sustainability & Environment, 2017). Therefore, this research focuses on the remaining 20 

policies affecting 16 global cities. 

 

In order to assess how these policies consider socio-economic projections, each policy is categorized 

according to the type of scenario development method it uses, the stage of the adaptation planning 

process at which socio-economic projections are applied, and whether the policy considers equity or 

justice issues. Policies are categorized in this way to mirror the categorization of literature from the 

systematic review, thus enabling easy comparison between how socio-economic projections are being 

applied in academic literature and how they are currently used in adaptation policy. 

 

In order to perform this categorization, a structured search protocol of policy documents is conducted. 

Each policy document is searched for keywords related to socio-economics, population, demography, 

projections, scenarios, and justice or equity concerns. The specific search terms used as well as the data 

collected from each policy are detailed in Annex A. For non-English policies, original policy texts are 

searched using equivalent search terms in the original policy language. Data collected from this keyword 

search is then translated and recorded in English as seen in Annex A. 
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5. Results 

This chapter presents the results of the research. First, the results of the systematic review are discussed. 

Second, the results of the policy analysis are presented. 

5.1 Systematic review results 

This section provides an overview of the results of the systematic review conducted in response to the 

question: how can socio-economic projections be used in urban climate change adaptation planning and 

to what extent are socio-economic projections useful as a tool for supporting climate justice? 

 

5.1.1. Bibliometric analysis 

Research on socio-economic projections in urban climate change adaptation first emerged in 2011 and 

has gained popularity over the past decade as seen in Figure 10 below. 12 of the 41 publications reviewed 

were published in 2021, indicating a very recent popularization of the research area. 

 

 
Figure 10: Evolution of Publications on Socio-Economic Projections and Urban Climate Change Adaptation 

 

The majority of publications regarding socio-economic projections in urban climate change adaptation fall 

within the environmental sciences subject area according to Web of Science (WoS) categories. A large 

number of studies are also indexed as environmental studies, environmental engineering, and water 

resources. Figure 11 below shows the number of publications indexed in different WoS categories. Many 

publications are indexed under multiple subject areas. Therefore, Figure 11 shows the total number of 
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times each WoS category is indexed in the literature rather than the specific combined classification of 

each publication.   

 

 
Figure 11: Disciplinary Origin of Publications. Web of Science Categories. 

The publications on socio-economic projections in urban climate change adaptation focus on a number of 

different climate change hazards and impacts as shown in Figure 12 below. The majority of studies take a 

single hazard approach by focusing on heat, flooding, or urban water management. A small minority of 

studies take a multi-hazard approach or focus on a holistic analysis of future resilience in cities.   
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Figure 12: Climate Change Hazards and Impacts Studied in the Literature 

 

The geographical coverage of the literature is primarily Asian and European, with a small number of 

studies conducting multi-region analysis. The specific geographic locations studied in the literature are 

shown in Figure 13 below.  

 

 
Figure 13: Geographical Locations Studied in the Literature 

 

A co-occurrence analysis of keywords found in the literature on socio-economic projections in urban 

climate change adaptation planning provides further insight into the specific topics being addressed in 
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this research area. Figure 14 shows several clusters of keywords that appear in the literature. Cluster 1 

(shown in red) focuses on climate change impacts, adaptive capacity and resilience while cluster 2 (shown 

in green) centers on adaptation in relation to heat stress and mortality. The third cluster (shown in blue) 

focuses on vulnerability, risk, uncertainty, and environmental change. 

 
Figure 14:  Co-Occurrence of Keywords in Publications on Socio-Economic Projections in Urban Climate Change Adaptation. 

Minimum number of occurrences of a keyword = 2. Node size corresponds to the number of occurrences of a keyword. Lines 

refer to connections between keywords. Distance between nodes corresponds to the tendency for keywords to be used 

together. Colors indicate the cluster to which an article belongs. Cluster 1 (red): climate change impacts, adaptive capacity, and 

resilience research. Cluster 2 (green): adaptation, temperature, heat stress, and mortality research. Cluster 3 (blue): 

vulnerability, risk, uncertainty, and environmental change research. Illustration produced using VOSviewer software. 

 

In order to better understand the evolution of this research area, it is also interesting to conduct a co-

citation analysis. Co-citation analysis maps shared references to show which articles are cited most often 

within a specific research area (Donthu et al., 2021; Meerow et al., 2016). Figure 15 below shows co-

citation in publications on socio-economic projections in urban adaptation planning.  
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Figure 15: Co-Citation in Publications on Socio-Economic Projections in Urban Climate Change Adaptation. Minimum number of 

citations of a cited reference = 2. Node size corresponds to the number of citations. Lines refer to the existence of a citation in a 

given direction. Distance between nodes corresponds to the tendency for studies to be cited together in other literature. Colors 

indicate the cluster to which an article belongs. Topics associated with each cluster are not listed here, as the map simply 

intends to illustrate the most cited publications in the research area. Illustration produced using VOSviewer software. 

 

Figure 15 shows that the most cited publication is O’Neill et al. (2017) (cited 16 times), a foundational 

paper explaining the SSP narratives and their development. Other influential publications include van 

Ruijven et al. (2014), Moss et al. (2010), and B. C. O’Neill et al. (2014) (cited 9-10 times respectively) which 

focus on how to use the SSPs in research on impacts, adaptation, and vulnerability as well as how to apply 

SSPs to specific adaptation and mitigation challenges. Also frequently cited are Samir & Lutz (2017) (cited 

7 times) who develop demographic scenarios for 195 countries based on the SSP narratives and Jones & 

O’Neill (2016) (cited 7 times) who present a global set of spatial population scenarios consistent with the 

SSPs. The frequency of citations related to the SSPs demonstrates that the literature on socio-economic 

projections in urban adaptation planning draws heavily on these global scenarios to inform urban scenario 

applications.  

 

5.1.2 Thematic analysis  

This section presents the results of the thematic analysis. Results are grouped into six key themes: 

justifications for using socio-economic projections in urban climate change adaptation, types of socio-

economic projections and methods of scenario development, use of socio-economic projections 

throughout the adaptation planning process, challenges and limitations of socio-economic projections, 

recommendations for further research on projections in urban adaptation planning, and socio-economic 

projections as a tool to promote urban climate justice.  
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5.1.2.1 Justifications for using socio-economic projections in urban climate change adaptation 

It is widely regarded that despite future uncertainty, it is essential to make decisions on adaptation today. 

Scenario based approaches using socio-economic projections help to facilitate decision making on 

adaptation in the context of a highly uncertain future (Birkmann et al., 2020; Ciumasu, 2013; Huang et al., 

2011; Reimann, Vollstedt, et al., 2021; Rohat et al., 2021; Rohat, Flacke, et al., 2019; Terama et al., 2019). 

Scenario analysis can help to illustrate potential alternative development pathways, visualize the long 

term impacts of planning decisions, aid in robust decision making, and promote strategic thinking in 

relation to urban adaptation planning and policy (Birkmann et al., 2020; Kamei et al., 2021; Rohat et al., 

2021; Zhu et al., 2020). 

 

The goal of scenario analysis is not to reduce future uncertainty but instead to better understand the 

range of possible futures in order to make informed decisions on urban adaptation today (Birkmann et 

al., 2021; Borris et al., 2016; Egger & Maurer, 2015; Huang et al., 2011). There is a growing consensus of 

the need for flexible, low regret adaptation options that meet current needs and can also succeed under 

a wide range of future climate and socio-economic development conditions (Casal-Campos et al., 2015; Li 

et al., 2017; Manocha & Babovic, 2017; Rohat et al., 2021).  

 

It is especially critical to consider future socio-economic scenarios alongside climate projections to be able 

to better assess future vulnerability at an urban scale. So far, disaster risk reduction and urban climate 

change adaptation planning have disproportionately focused on future emissions projections and largely 

ignored future projections of vulnerability and adaptive capacity (Birkmann et al., 2020; Borris et al., 2016; 

Meyer et al., 2019; Parandvash & Chang, 2016; Peng & Li, 2021; Reimann, Vollstedt, et al., 2021). When 

socio-economic development pathways are considered in risk assessments, current socio-economic 

vulnerability data is often superimposed onto projections of future hazards to determine risk (Birkmann 

et al., 2020; Jurgilevich et al., 2021; Rohat, Wilhelmi, et al., 2019). Furthermore, the downscaling of climate 

projections to an urban scale is rarely accompanied by downscaling of future socio-economic data 

(Ciumasu, 2013).  

 

The failure to consider socio-economic aspects in adaptation planning can lead to poor understanding of 

future socio-economic development and vulnerability, leading to inappropriate and ineffective adaptation 

interventions (Birkmann et al., 2020, 2021; Jurgilevich et al., 2021; Meyer et al., 2019; Xu et al., 2021). 

There is currently limited understanding of how socio-economic changes drive future climate 

vulnerability, particularly in relation to intersecting, indirect, and cascading effects of such change 

(Jurgilevich et al., 2021). It is especially critical to consider how future socio-economic development drives 

vulnerability in urban areas where socio-economic conditions are constantly and rapidly shifting (Rohat, 

Wilhelmi, et al., 2019). This points to an urgent need to utilize socio-economic scenarios at an urban scale 

in order to better assess local vulnerability to future climate change hazards and impacts (Birkmann et al., 

2021). 

 

The need to understand future socio-economic development scenarios is made even more urgent by 

recent findings that socio-economic development often has a significant impact on future climate change 

related risk. The impacts of climate change in the future will be driven not only by shifts in climate but 
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also by socio-economic development changes (Reimann, Jones, et al., 2021; Terama et al., 2019). This is 

true for a wide range of hazards including heat stress and coastal flood risk (Abadie, 2018; Birkmann et 

al., 2020; Borris et al., 2016; El-Fadel & Ghanimeh, 2013; Krummenauer et al., 2021; Park et al., 2021; 

Wolff et al., 2020). Some studies even find that future socio-economic variability contributes equally or 

more to future risk and impact than changes in climate. This has been found to be true for dangerous heat 

exposure, coastal risk, municipal water demand, and stormwater pollution (Borris et al., 2016; Parandvash 

& Chang, 2016; Parkinson et al., 2016; Rohat, Flacke, et al., 2019; Wolff et al., 2020). The importance of 

socio-economic development conditions in shaping future risk has important implications for adaptation 

planning and policy and points to the urgent need to explore different socio-economic scenarios in urban 

adaptation planning.  

 

5.1.2.2 Types of socio-economic projections and methods for scenario development 

Socio-economic scenario development and application generally follows two approaches: participatory 

scenario development or modeling-based scenario development.  

 

Participatory scenario development 

Participatory scenario development approaches are often undertaken in response to a lack of local data 

and are carried out with the intention of increasing the relevance of scenario development processes, 

promoting local ownership of adaptation solutions, and building trust among stakeholders (Birkmann et 

al., 2020; Li et al., 2017; Meyer et al., 2019; Rohat, Wilhelmi, et al., 2019). 13 of the studies analyzed use 

participatory scenario development approaches as shown in Table 5 below. 

 
Table 5: Literature Using Participatory Scenario Development. Some literature uses multiple methods of scenario development 

and is therefore categorized more than once. See Appendix C for full categorization of literature. 

Type Methods (#) Use of SSPs/SRES (#) Scenario Output (#) Sources (#) 

Participatory scenario 
development 

Stakeholder workshop 
(8) 
 

Yes (5) 
 
No (3) 
 

Qualitative (8) 
 
Quantitative (5) 
 
Spatial (2) 

(8) 
 

 Stakeholder 
consultation/question
naire (6) 
 

Yes (2) 
 
No (4) 
 

Qualitative (2) 
 
Quantitative (4) 
 
Spatial (3) 

(6) 
 

 Participatory mapping 
(1) 

Yes (0) 
 
No (1) 
 

Qualitative (1) 
 
Quantitative (1) 
 
Spatial (1) 

(1) 
 

 

Stakeholder participation is embedded in socio-economic scenario development methodologies in 

different ways. Some approaches emphasize co-creation and co-production of knowledge and strive to 

include stakeholders throughout the entire process (Meyer et al., 2019; Reimann, Vollstedt, et al., 2021), 
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while others only use stakeholder feedback in the final stages of the scenario development process in 

order to get local feedback on scenario narratives already partially developed by researchers or better 

understand which socio-economic drivers are most important in the local area being studied (Ciumasu, 

2013; Jurgilevich et al., 2021; Kamei et al., 2021; Rohat, Wilhelmi, et al., 2019). Most participatory 

approaches focus on including ‘expert’ stakeholders (Kamei et al., 2021; Meyer et al., 2019; Rohat, 

Wilhelmi, et al., 2019); however, some also strive to secure broader participation from local citizens 

(Reimann, Vollstedt, et al., 2021). Stakeholders are generally engaged through workshops, surveys, or 

questionnaires (Birkmann et al., 2020; Egger & Maurer, 2015; Jurgilevich et al., 2021; Kamei et al., 2021; 

Li et al., 2017; Meyer et al., 2019).  

 

Scenario outputs from participatory scenario development approaches most often take the form of 

qualitative narratives describing potential futures (Birkmann et al., 2020, 2021; Ciumasu, 2013; Egger & 

Maurer, 2015; Jurgilevich et al., 2021; Kamei et al., 2021; Li et al., 2017; Meyer et al., 2019; Reimann, 

Vollstedt, et al., 2021; Wan et al., 2020). Some participatory approaches also use qualitative narratives as 

a starting point for creating quantified and spatialized socio-economic projections (Birkmann et al., 2020, 

2021; Egger & Maurer, 2015; Hadipour et al., 2020; Jurgilevich et al., 2021; Li et al., 2017; Rohat, Wilhelmi, 

et al., 2019; Ronco et al., 2014; Wan et al., 2020). Li et al. (2017) directly use stakeholder workshops to 

create quantified socio-economic projections, while Jurgilevich et al. (2021) use participatory mapping to 

understand spatial patterns of risk under different future scenarios.  

 

While a number of participatory scenario development approaches do not consider the SSPs (Birkmann 

et al., 2020; Ciumasu, 2013; Egger & Maurer, 2015; Hadipour et al., 2020; Jurgilevich et al., 2021; Ronco 

et al., 2014; Wan et al., 2020), some studies embed local scenarios in a global context by utilizing the SSPs 

as boundary conditions for local socio-economic narratives in an attempt to maintain local-global 

consistency and enable comparison across case studies (Birkmann et al., 2021; Kamei et al., 2021; Li et al., 

2017; Meyer et al., 2019; Reimann, Vollstedt, et al., 2021; Rohat, Wilhelmi, et al., 2019).  

 

Modeling-based scenario development 

Modeling-based scenario development approaches generally take departure in downscaling of larger 

scale projections (Borris et al., 2016; K. Chen et al., 2017; Dubey et al., 2021; El-Fadel & Ghanimeh, 2013; 

Krummenauer et al., 2021; Park et al., 2021; Parkinson et al., 2016; Peng & Li, 2021; Rohat et al., 2021; 

Rohat, Flacke, et al., 2019; Terama et al., 2019; Wolff et al., 2020) or predictive modeling approaches that 

generate a wide range of possible future scenarios. Predictive modeling methodologies are diverse but 

include stochastic modeling (Abadie, 2018; Hemmati et al., 2021), gravity-based modeling (Reimann, 

Jones, et al., 2021), and CA-Markov modeling (X. Chen et al., 2021; Xu et al., 2021). Two studies take a 

slightly different approach by modeling adaptation pathways using mapping or pathway generation 

approaches (Manocha & Babovic, 2017; Urich & Rauch, 2014). A total of 27 studies use modeling-based 

approaches as shown in Table 6 below. 
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Table 6: Literature Using Modeling-Based Scenario Development. Some literature uses multiple methods of scenario 

development and is therefore categorized more than once. See Appendix C for full categorization of literature. 

Type Methods (#) Use of SSPs/SRES (#) Scenario Output (#) Sources (#) 

Modeling-based 
scenario development 

Downscaling (12) 
 

Yes (12) 
 
No (0) 

Qualitative (1) 
 
Quantitative (12) 
 
Spatial (9) 

(12) 
 

 Predictive/ statistical 
modeling (13) 
 

Yes (4) 
 
No (9) 
 

Qualitative (0) 
 
Quantitative (13) 
 
Spatial (8) 
 

(13) 
 

 Adaptation pathway 
modeling (2) 
 

Yes (0) 
 
No (2) 
 

Qualitative (1) 
 
Quantitative (2) 
 
Spatial (1) 
 

(2) 
 

 

While some modeling-based approaches use SSPs (Borris et al., 2016; K. Chen et al., 2017; X. Chen et al., 

2021; Dubey et al., 2021; Krummenauer et al., 2021; Park et al., 2021; Parkinson et al., 2016; Peng & Li, 

2021; Reimann, Jones, et al., 2021; Rohat et al., 2021; Rohat, Flacke, et al., 2019; Terama et al., 2019; 

Wolff et al., 2020; Zhu et al., 2020), a number of studies do not consider SSPs in their scenario 

development approaches and instead rely on mathematical calculations of potential future scenarios 

(Abadie, 2018; Apreda et al., 2019; Banu et al., 2014; Casal-Campos et al., 2015; A. Chu et al., 2017; 

Hemmati et al., 2021; Manocha & Babovic, 2017; Parandvash & Chang, 2016; Sampson et al., 2016; Urich 

& Rauch, 2014; Xu et al., 2021). Scenario outputs from modeling-based approaches are mostly 

quantitative or spatial (Abadie, 2018; Apreda et al., 2019; Banu et al., 2014; Borris et al., 2016; Casal-

Campos et al., 2015; K. Chen et al., 2017; X. Chen et al., 2021; A. Chu et al., 2017; Dubey et al., 2021; El-

Fadel & Ghanimeh, 2013; Hemmati et al., 2021; Krummenauer et al., 2021; Manocha & Babovic, 2017; 

Parandvash & Chang, 2016; Park et al., 2021; Parkinson et al., 2016; Rohat, Flacke, et al., 2019; Sampson 

et al., 2016; Terama et al., 2019; Urich & Rauch, 2014; Wolff et al., 2020; Xu et al., 2021; Yan et al., 2016; 

Zhu et al., 2020), although some studies combine quantified or spatialized projections with qualitative 

narratives of potential futures (Borris et al., 2016; Manocha & Babovic, 2017).  

 

5.1.2.3 Use of socio-economic projections throughout the adaptation planning process 

Socio-economic projections have so far been applied at three key stages of the urban adaptation planning 

process: assessing climate change risks and vulnerabilities, identifying adaptation options, and assessing 

and selecting adaptation options (see Table 7 below). 
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Table 7: Use of Socio-Economic Projections throughout the Adaptation Planning Process. Some literature uses socio-economic 

projections at multiple stages of the planning process and is therefore categorized more than once. See Appendix C for full 

categorization of literature. 

Planning Stage Sources (#) 

Preparing the ground for adaptation (0) 

Assessing climate change risks and vulnerabilities (32) 

Identifying adaptation options (7) 

Assessing and selecting adaptation options (10) 

Implementing adaptation (0) 

Adaptation monitoring, evaluation and learning  (0) 

 

Table 7 shows that socio-economic projections are primarily used at the climate change risk and 

vulnerability assessment stage. At this planning stage, socio-economic scenarios can facilitate 

identification of local risks and assessment of future vulnerability at an urban scale (Birkmann et al., 2020, 

2021; A. Chu et al., 2017; Meyer et al., 2019; Yan et al., 2016). Socio-economic projections can enhance a 

multifaceted understanding of risk and vulnerability in urban contexts by enabling dynamic analysis of 

human, economic, social, cultural and ecological systems across temporal and spatial scales (Ronco et al., 

2014). A coupled approach to modeling future socio-economic and climate scenarios enables constant 

monitoring of risk and vulnerability in response to a wide range of potential changes (Apreda et al., 2019; 

Reimann, Vollstedt, et al., 2021). 

 

During the risk assessment stage as well as in the process of identifying adaptation options, socio-

economic projections can be used to visualize desirable futures and can also act as a decision support tool 

to guide strategic planning and policy making on adaptation. Participatory scenario building approaches 

can help stakeholders visualize both desirable and undesirable futures which can be useful in identifying 

adaptation objectives and can serve as a starting point for back casting possible pathways towards desired 

future visions (Birkmann et al., 2021; Ciumasu, 2013; Huang et al., 2011; Reimann, Vollstedt, et al., 2021). 

More generally, socio-economic projections can serve as a basis for high level planning and policy making 

by enabling decision makers to explore potential adaptation pathways (Birkmann et al., 2020; Huang et 

al., 2011; Li et al., 2017; Meyer et al., 2019; Peng & Li, 2021; Reimann, Vollstedt, et al., 2021; Rohat et al., 

2021; Rohat, Wilhelmi, et al., 2019; Terama et al., 2019; Yan et al., 2016). Socio-economic scenarios can 

be used both to identify short term adaptation interventions and inform long term strategic planning 

(Sampson et al., 2016).  

 

When identifying and selecting adaptation options, socio-economic projections can be used to develop 

robust, flexible, and low regret adaptation strategies that perform well under multiple futures (Jurgilevich 

et al., 2021; Manocha & Babovic, 2017; Rohat et al., 2021; Rohat, Wilhelmi, et al., 2019; Urich & Rauch, 

2014). Scenario based modeling approaches can help to identify priority areas for adaptation 

interventions (Birkmann et al., 2021; K. Chen et al., 2017; Dubey et al., 2021; Manocha & Babovic, 2017; 
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Peng & Li, 2021; Wolff et al., 2020). Scenario approaches also enable performance assessment of climate 

adaptive design solutions under multiple future development and climate conditions (Apreda et al., 2019; 

Egger & Maurer, 2015; Hemmati et al., 2021; Jurgilevich et al., 2021; Manocha & Babovic, 2017; Sampson 

et al., 2016). Such performance assessment can provide a straightforward method for selecting adaptation 

options based on ranking of solutions according to their ability to reduce future risk and vulnerability 

under a wider range of potential development and climate pathways (Manocha & Babovic, 2017; Wan et 

al., 2020). This can contribute to an understanding of the costs and benefits of different adaptation 

solutions and can help to examine tradeoffs and prevent maladaptation (Hemmati et al., 2021; Jurgilevich 

et al., 2021). 

 
5.1.2.4 Challenges and limitations of using socio-economic projections in urban adaptation planning 

A number of challenges exist when utilizing socio-economic projections in urban adaptation planning. 

First, socio-economic projections are inherently uncertain (Ciumasu, 2013; Jurgilevich et al., 2021; Park et 

al., 2021; Rohat, Flacke, et al., 2019; Urich & Rauch, 2014) and the quality of scenario-based approaches 

depends closely on the assumptions used which often turn out to be unrealistic (Ciumasu, 2013; Urich & 

Rauch, 2014). Some argue that the irreducible uncertainty of socio-economic projections provides only a 

rough estimation of potential future development pathways and such scenarios are therefore a poor basis 

for decision making (Urich & Rauch, 2014). In an urban context, the inherent uncertainty of projections is 

exacerbated due to the complex nature of urban systems and the challenge of measuring intangible socio-

economic indicators such as social capital and community networks (A. Chu et al., 2017).    

 

Second, existing socio-economic projections such as the SSPs are not usable at an urban scale. The SSPs 

were conceptualized at a global scale and therefore lack the specificity necessary to understand spatial 

patterns of local socio-economic development and guide urban scale adaptation planning and policy 

making (Birkmann et al., 2021; Meyer et al., 2019; Reimann, Vollstedt, et al., 2021; Rohat, Wilhelmi, et al., 

2019; Xu et al., 2021). 

 

Third, downscaling global or national scenarios to an urban context proves challenging. There is a general 

lack of urban scale projections consistent with the SSPs (Rohat, Wilhelmi, et al., 2019) and those that do 

exist are based on global modeling approaches which are unable to accurately assess locally specific urban 

development trends (Birkmann et al., 2020, 2021). Studies using downscaled SSP scenarios therefore tend 

to underestimate the complexity of adaptation in urban contexts (Rohat et al., 2021).   

 

Fourth, bottom-up and participatory scenario development approaches face their own set of challenges. 

These approaches can be time consuming and resource intensive and the lack of common methodology 

to bottom-up scenario development limits comparison across studies (Reimann, Vollstedt, et al., 2021). 

This challenge can be partially overcome by using global SSPs as boundary conditions for local scenario 

production, however this may also be detrimental as it can limit creativity and result in scenarios that too 

closely mirror global projections (Reimann, Vollstedt, et al., 2021). Furthermore, participatory scenario-

building processes can be challenging as stakeholder contribution is directly dependent on their 

understanding of local climate, social context, and economy and stakeholders often find it challenging to 

envision alternative development futures (Meyer et al., 2019; Reimann, Vollstedt, et al., 2021).  
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Finally, local socio-economic data is often not available which makes urban scale scenario development 

difficult. The limited availability of local data often means that scenarios must be based on limited 

indicators and are therefore highly simplified depictions of future socio-economic development and 

vulnerability (Birkmann et al., 2020, 2021; Rohat, Flacke, et al., 2019; Wolff et al., 2020). There is also 

often a temporal mismatch in socio-economic and climate data, with local socio-economic data often only 

available on timescales inconsistent with global climate scenarios (Birkmann et al., 2020; Wolff et al., 

2020). The potential of using socio-economic projections at an urban scale is especially limited in data 

poor study environments (Rohat, Flacke, et al., 2019).  

 

5.1.2.5 Recommendations for use of socio-economic projections in urban adaptation planning 

The literature offers the following recommendations and suggestions for further research in order to 

improve the usability of projections in urban climate change adaptation planning.  

 

First, scenario approaches should more closely reflect locally specific trends. Further research should 

focus on developing modeling approaches and methodologies that are appropriate at an urban scale and 

consider the local spatial variability of development trends (Birkmann et al., 2020, 2021; Reimann, 

Vollstedt, et al., 2021; Rohat, Flacke, et al., 2019; Zhu et al., 2020). There is a need to develop case specific 

scenarios in every urban context in order to effectively capture locally specific development trends. It is 

not sufficient to simply downscale socio-economic data from a national or global scale (Birkmann et al., 

2021; Egger & Maurer, 2015).  

 

Second, future research should work towards including more detailed socio-economic data in scenario 

development approaches. Including a wide range of demographic indicators such as age, sex, poverty, 

income, race, and education alongside data on health, land use, and biodiversity can enhance the ability 

of scenario assessments to assess future vulnerability and adaptive capacity in complex urban systems (A. 

Chu et al., 2017; Peng & Li, 2021; Reimann, Jones, et al., 2021; Rohat, Wilhelmi, et al., 2019; Terama et al., 

2019).  

 

Third, despite the necessity of developing locally specific scenarios using urban scale data, it is still 

beneficial to maintain consistency of local projections with global SSPs. Utilizing the SSPs as boundary 

conditions for urban scenario development enables comparison between multiple urban scenario 

applications and facilitates an understanding of the interlinkages between local and global socio-economic 

development patterns (Park et al., 2021; Reimann, Vollstedt, et al., 2021; Rohat, Wilhelmi, et al., 2019). 

While ensuring local-global consistency is key, it may be necessary to develop a wider range of potential 

development pathways than those currently captured by the SSPs in order to visualize multiple potential 

avenues to sustainability beyond the globalized and growth centered scenarios put forth by the five 

existing SSP narratives (Kamei et al., 2021). 

 

Fourth, to ensure the relevance of socio-economic projections for adaptation planning, future urban 

scenario applications should take a participatory approach by including stakeholders in the entire process. 

Local stakeholder input during scenario development is critical to ensure the relevance and credibility of 
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scenarios and promote local ownership (Li et al., 2017; Meyer et al., 2019; Reimann, Vollstedt, et al., 2021; 

Rohat et al., 2021; Rohat, Wilhelmi, et al., 2019). However, it is important to note that participatory 

scenario development approaches can be challenging. It is therefore key to utilize carefully designed 

methodologies that ensure stakeholders have sufficient time to familiarize themselves with scenario 

development, establish clear roles for stakeholders in the scenario creation process, and promote good 

communication between stakeholders and researchers (Li et al., 2017; Reimann, Vollstedt, et al., 2021). 

 

Finally, future research should more explicitly explore how to best utilize socio-economic scenario 

information in urban adaptation planning and governance (Jurgilevich et al., 2021). Urban socio-economic 

projections could be used to further explore vulnerability dynamics, assess the costs and benefits of 

different adaptation options, identify tradeoffs between adaptation and mitigation, and investigate 

maladaptation in urban adaptation planning and policy making (Jurgilevich et al., 2021; Rohat et al., 2021; 

Rohat, Flacke, et al., 2019).   

 

5.1.2.6 Recommendations for use of socio-economic projections to support urban climate justice 

None of the literature reviewed on socio-economic projections and urban climate change adaptation 

planning explicitly mentions equity or justice in relation to socio-economic projections or scenarios. 

However, some studies do make reference to socio-economic projections as a tool to enhance 

understanding of future vulnerability and adaptive capacity (Birkmann et al., 2020, 2021; A. Chu et al., 

2017; Ciumasu, 2013; Jurgilevich et al., 2021; Meyer et al., 2019; Peng & Li, 2021; Sampson et al., 2016), 

concepts that are arguably closely tied to justice. Despite the current lack of attention to the connection 

between socio-economic projections and urban climate justice, the literature illustrates that utilizing 

socio-economic scenarios in urban adaptation planning could have the potential to promote urban climate 

justice in several ways.  

 

First, socio-economic projections could be used as a tool to ensure distributive justice in cities if socio-

economic scenario analysis is used to select adaptation options that provide equitable access to urban 

space and services for all across multiple potential futures. Approaches that aim to develop adaptation 

pathways or select robust, no regret, and flexible solutions could be especially beneficial in promoting 

justice as these strategies could be regularly adjusted to improve justice outcomes in the future. 

 

Second, participatory scenario development approaches could have the potential to strengthen 

procedural justice. Participatory approaches that embed stakeholder participation in the entire process 

of scenario design could be pursued to ensure that participation is present at every stage of the planning 

and decision making process. Furthermore, scenario development approaches that strive to ensure broad 

participation beyond traditional ‘expert’ stakeholder participation strategies could have the potential to 

elevate voices that are often not heard in the context of decision making on adaptation. 

 

Third, recognition and restorative justice could be promoted through the use of socio-economic 

projections to aid in the selection of adaptation options that explicitly prioritize vulnerable groups. Socio-

economic scenario analysis could also potentially help to better assess intersectionality of urban climate 

justice with other urban justice issues due to the ability of coupled socio-economic and climate projections 
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to integrate a wide range of indicators to form comprehensive analysis of future vulnerability. Therefore, 

socio-economic projections could help to facilitate the identification of drivers of injustice across spatial 

and temporal scales and between possible future scenarios. 

 

The key opportunities for using socio-economic projections to promote urban climate justice can be 

summarized by applying approaches to socio-economic scenario development and application used in the 

literature to the urban climate justice framework presented in Section 3.3.4.  These key potentials for 

existing socio-economic projection applications to promote justice are illustrated in Figure 16 below. 

 

 
Figure 16: Potential for Socio-Economic Projections to Promote Urban Climate Justice 

 

 

5.2 Policy analysis results 

This section provides an overview of the results of the policy analysis performed in response to the 

question: how are socio-economic projections currently being considered in urban climate change 

adaptation policy and to what extent is the inclusion of socio-economic projections in policy motivated by 

climate justice concerns? 

 

In order to answer this question, 20 urban and metropolitan adaptation related policies affecting 16 cities 

across the globe were analyzed (see Table 4 in Section 4.2.2). These policies were found to consider socio-

economic projections by Olazabal, Ruiz De Gopegui et al. (2019); however, the specific ways in which 

socio-economic projections are applied in these policies and whether these applications are motivated by 

justice concerns has so far been unexplored.  

 

Therefore, the following sections first explore the types of socio-economic projections and methods for 

scenario development used by these policies before investigating the stage of the adaptation planning 

process in which such projections are used and finally analyzing how justice is considered in socio-

economic projection applications.  
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5.2.1 Types of socio-economic projections and methods for scenario development  

The application of socio-economic projections and scenario development methodologies to adaptation 

policies is found to take three forms: participatory scenario development, modeling-based scenario 

development, and application of existing socio-economic projections to adaptation planning. 9 out of the 

20 policies analyzed utilize existing socio-economic projections while 8 take a modeling-based approach 

to projection development and 3 use participatory scenario development methods. 

 

Participatory scenario development 

Participatory scenario development approaches utilize stakeholder workshops as well as stakeholder 

consultation and questionnaires to gain local input on future socio-economic development trends. 

Scenario outputs can be qualitative, quantitative, and spatial and none of the policies using participatory 

methods consider global socio-economic projections such as the SSPs or SRES scenarios. Three policies 

are found to use participatory methods to develop multiple potential future scenarios of socio-economic 

development as shown in Table 8 below. 

 
Table 8: Policies Using Participatory Scenario Development. Some policies use multiple methods of scenario development and 

are therefore categorized more than once. See Appendix D for full categorization of policies. 

Type Methods (#) Use of 
SSPs/SRES (#) 

Scenario Output (#) Policies (#) 

Participatory 
scenario 
development 

Stakeholder workshop (2) 
 
 
 

Yes (0) 
 
No (2) 
 

Qualitative (2)  
 
Quantitative (2) 
 
 
Spatial (2) 

(2) 

 Stakeholder 
consultation/questionnaire (2) 

Yes (0) 
 
No (2) 

Qualitative (2)  
 
Quantitative (1) 
 
Spatial (1) 

(2) 

 

Participatory scenario development takes two general forms in the policies studied. The Auckland Plan 

2050 uses stakeholder consultation to build qualitative narratives of potential futures for the city of 

Auckland. In this approach, stakeholders provide input on how they view the future development of the 

city including assumptions about future urban land use patterns, food production and consumption, 

mobility systems, labor market trends, (in)equality, and coastal adaptation strategies. This future visioning 

exercise is used to develop both positive and negative scenarios for the future of Auckland. The 

participatory approach is also complemented by existing quantitative projections of future socio-

economic trends based on historical data; however, the Auckland Plan 2050 explicitly recognizes the huge 

uncertainty associated with future socio-economic development and therefore aims to plan for multiple 

potential futures as informed by the participatory development of scenario narratives (Auckland Council, 

2018). 
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The Plan Estratégico Distrital (PED) and Plano de Ação Vitória Sustentável take a slightly different approach 

by utilizing stakeholder workshops and consultation to inform the development of spatial urban growth 

scenarios. These policies take expert feedback into account in developing business as usual, intermediate, 

and optimal urban development scenarios (Alcaldía de Panama, 2019). The Plan Estratégico Distrital (PED) 

uses stakeholder workshops to validate challenges identified in each of these scenarios and also invites 

stakeholders to propose adaptation solutions to help inform the development of the optimal urban 

growth scenario for Panama City (Alcaldía de Panama, 2019). Similarly, the Plano de Ação Vitória 

Sustentável uses participatory workshops to guide the development of an intermediate urban growth 

scenario for Grande Vitoria. This scenario envisions how to plan for a sustainable future within current 

financial and administrative constraints, meaning that local stakeholder feedback is key in validating 

current challenges and envisioning a realistic intermediate scenario (Instituto Pólis, 2015). As both the 

Plan Estratégico Distrital (PED) and Plano de Ação Vitória Sustentável develop spatial urban growth 

scenarios, these policies combine a participatory scenario development approach with modeling-based 

scenario development using local historical socio-economic data to extrapolate future urban growth 

trends (Alcaldía de Panama, 2019; Instituto Pólis, 2015).   

 

Modeling-based scenario development  

Modeling-based approaches utilize either downscaling of global socio-economic scenarios or predictive 

modeling approaches using historical data to project potential future trends. Scenario outputs of 

modeling approaches are mostly quantitative but can also be spatialized or supported by qualitative 

narratives of future scenarios. 8 of the policies surveyed are found to use modeling-based approaches to 

scenario development as shown in Table 9 below. 

 
Table 9: Policies Using Modeling-Based Scenario Development. See Appendix D for full categorization of policies. 

Type Methods (#) Use of 
SSPs/SRES (#) 

Scenario Output (#) Policies (#) 

Modeling-based 
scenario 
development 

Downscaling (3) 
 
 
 
 

Yes (3) 
 
No (0) 
 

Qualitative (0)  
 
Quantitative (3) 
 
Spatial (0) 

(3) 
 

 Predictive/statistical modeling (5) 
 

Yes (0) 
 
No (5) 
 

Qualitative (1) 
 
Quantitative (5)  
 
Spatial (3) 

(5) 
 

 

A downscaling approach to socio-economic scenario development is used in three policies: the City of 

Melbourne Climate Change Adaptation Strategy, The City of London Climate Change Adaptation Strategy 

and Growing Stronger: Toward a Climate Ready Philadelphia. These policies all use downscaled SRES 

scenarios in their local climate change risk assessments. While the SRES scenarios include assumptions 

about future socio-economic development, these policies do not address future socio-economic trends 

extensively beyond their application of these scenarios (City of London, 2010; City of Melbourne, 2009; 
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Mayor’s Office of Sustainability & ICF International, 2015). The City of Melbourne Climate Change 

Adaptation Strategy does incorporate existing local projections of socio-economic development to 

complement the downscaled SRES scenarios (City of Melbourne, 2009). 

 

Predictive modeling approaches are used by five policies to extrapolate potential future socio-economic 

development trends on the basis of local historical data. The modeling approaches applied in these 

policies vary considerably in their complexity and methodological approach. The Davao City Climate 

Change Action Plan takes a simplistic approach by projecting future population growth based on the 

assumption that historical population growth trends will continue into the future. These projections are 

quantified on a city wide scale (City Government of Davao, 2014). The City of Virginia Beach 

Comprehensive Plan takes a slightly more complex approach by developing local population projections 

that consider low, medium, and high growth scenarios. The generation of these scenarios is also 

quantitative and considers historic data as well as planned urban growth (City of Virginia Beach, 2016). 

The Fourth Regional Plan, the Climate Change Adaptation Strategy for the City of Rio de Janeiro, and the 

Plan de Acción “Panamá Ciudad Sostenible'' go one step further by creating spatial growth scenarios. The 

Fourth Regional Plan uses land use data in combination with econometric modeling to extrapolate 

multiple urban growth scenarios and identify a best case scenario to aim for (Regional Plan Association, 

2017). Similarly, the Climate Change Adaptation Strategy for the City of Rio de Janeiro considers land use 

data and demographic trends to create spatial socio-economic and land use scenarios for 2040 (Rio 

Prefeitura et al., 2016). The Plan de Acción “Panamá Ciudad Sostenible'' creates three potential future 

urban growth scenarios which are accompanied by qualitative narratives describing potential socio-

economic futures (Alcaldía de Panama & BID, 2017). 

 

Use of existing socio-economic projections 

Policies that use existing socio-economic projections generally do not develop multiple potential socio-

economic scenarios but instead use local, regional, or national projections to predict local socio-economic 

futures. These projections are presented as quantitative future trends. Nine of the policies analyzed use 

existing socio-economic projections as shown in Table 10 below. 

 
Table 10: Policies Using Existing Socio-Economic Projections. See Appendix D for full categorization of policies. 

Type Methods (#) Use of 
SSPs/SRES (#) 

Scenario Output (#) Policies (#) 

Use of existing 
projections 

Use of existing projections (9) Yes (0) 
 
No (9) 
 

Qualitative (0)  
 
Quantitative (9)  
 
Spatial (0) 

(9) 
 

 

The majority of policies using existing projections primarily use projections of future population growth, 

with some policies also incorporating data on age, employment, urban densification, and daily users of 

the city (Bangkok Metropolitan Administration & 100 Resilient Cities, 2017; City and County of San 

Francisco, 2016; City of Melbourne, 2017; Metropolitan Washington Council of Governments, 2008; The 
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City of New York, 2014, 2015). Some policies also include projections of future energy or water demand 

based on expected future population growth (Bangkok Metropolitan Administration & 100 Resilient Cities, 

2017; Metropolitan Washington Council of Governments, 2008; The City of New York, 2015; Ville de Dakar 

& 100 Resilient Cities, 2017).  

 

While most policies do not consider multiple potential futures, the New Orleans Master Plan considers 

three scenarios of future population growth: low, moderate, and high. Exploring multiple projected 

futures is especially key in the New Orleans context because existing local socio-economic projections 

based on historic data are highly uncertain as Hurricane Katrina extensively changed the demographic 

composition of the New Orleans area when it devastated the city in 2005 (City of New Orleans, 2016).  

 

5.2.2 Use of socio-economic projections throughout the adaptation planning process 

The policies analyzed apply socio-economic projections at four stages of the adaptation planning process: 

assessing climate change risks and vulnerabilities, identifying adaptation options, assessing and selecting 

adaptation options, and monitoring and evaluating adaptation (see Table 11 below).  

 
Table 11: Use of Socio-Economic Projections by Policies throughout the Adaptation Planning Process. Some policies use socio-

economic projections at multiple stages of the planning process and are therefore categorized more than once. See Appendix D 

for full categorization of policies. 

Planning Stage Policies (#) 

Preparing the ground for adaptation (0) 

Assessing climate change risks and vulnerabilities (20) 

Identifying adaptation options (2) 

Assessing and selecting adaptation options (4) 

Implementing adaptation (0) 

Adaptation monitoring, evaluation and learning  (1) 

 

As shown in Table 11 above, all 20 of the policies assessed are found to use socio-economic projections 

in some capacity at the risk assessment stage. Some policies simply use future socio-economic data to 

frame the general development challenges that the future will bring in terms of trends such as population 

growth or aging (City and County of San Francisco, 2016; City of New Orleans, 2016; City of Virginia Beach, 

2016). 

 

However, some policies go further by integrating spatial information on future socio-economic trends into 

risk and vulnerability assessments in order to better understand future vulnerability to climate hazards. 

For example, the Climate Change Adaptation Strategy for the City of Rio de Janeiro uses socio-economic 

projections to conduct neighborhood scale analysis of future vulnerability and identifies areas where 

demographic trends such as aging may lead to an increased concentration of vulnerable population in the 
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future, thus increasing vulnerability to climate change related hazards such as heat, flooding, and 

landslides (Rio Prefeitura et al., 2016).  

 

Similarly, OneNYC and the NYC Hazard Mitigation Plan discuss the challenge of population growth in 

relation to specific climate hazards such as heat and flooding (The City of New York, 2014, 2015). The 

Fourth Regional Plan quantifies the number of people that will be exposed to flooding in the future taking 

into account both climate and socio-economic projections (Regional Plan Association, 2017).  

 

Two policies are found to consider socio-economic projections when identifying adaptation options: the 

Plan Estratégico Distrital (PED) and the Plano de Ação Vitória Sustentável. These policies use future socio-

economic information to develop spatial urban growth scenarios. During the scenario development 

process, local stakeholders are asked to propose solutions to guide the development of optimal or 

intermediate growth scenarios. Therefore, these scenario development processes directly contribute to 

identifying potential adaptation solutions (Alcaldía de Panama, 2019; Instituto Pólis, 2015). 

 

When assessing and selecting adaptation options, four policies consider socio-economic projections. The 

Plan Estratégico Distrital (PED) and the Plano de Ação Vitória Sustentável define adaptation solutions in 

their participatory scenario development processes based on local stakeholder input (Alcaldía de Panama, 

2019; Instituto Pólis, 2015). The Plan de Acción “Panamá Ciudad Sostenible” uses socio-economic scenario 

information to prioritize adaptation options and conduct analysis of the costs of reaching different future 

scenarios compared to the costs of inaction (Alcaldía de Panama & BID, 2017). 

 

The Auckland Plan 2050 also implicitly considers socio-economic trends in its selection of adaptation 

options by acknowledging the uncertainty of future development and accordingly choosing to pursue 

flexible green infrastructure solutions that can perform well in light of uncertain climate and socio-

economic development futures (Auckland Council, 2018). 

 

At the monitoring and evaluation stage, the City of Melbourne Climate Change Adaptation Strategy 

REFRESH utilizes socio-economic projections. This strategy incorporates updated socio-economic 

projections and is therefore able to evaluate the suitability of adaptation solutions proposed in the 

previous City of Melbourne Climate Change Adaptation Strategy given this new information (City of 

Melbourne, 2017).  

  

It is also worth noting that some policies integrate socio-economic projections into their planning 

processes in regard to challenges not directly related to climate change adaptation. For example, the 

Virginia Beach Comprehensive Plan uses future socio-economic data to conduct a cost-benefit analysis of 

potential future transport planning schemes (City of Virginia Beach, 2016). The Dakar Resilience Strategy 

and the 100 Resilient: Resilient Bangkok strategy apply socio-economic projections to estimate future 

electricity demand, road use, and waste management needs (Bangkok Metropolitan Administration & 100 

Resilient Cities, 2017; Ville de Dakar & 100 Resilient Cities, 2017).  
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Socio-economic projections can also be used in climate change mitigation planning. The National Capital 

Region Climate Change Report uses socio-economic projections to estimate future GHG emissions in a 

business as usual scenario and identify mitigative actions that could enable the city of Washington DC to 

meet local emissions reduction targets (Metropolitan Washington Council of Governments, 2008).   

 

5.2.3 Consideration of climate justice in socio-economic projection applications  

None of the policies analyzed mention equity or justice as motivation for using socio-economic projections 

or acknowledge the potential for socio-economic projections to support climate justice. However, 13 of 

the 20 policies analyzed mention equity or justice issues in general (see Appendix D). This signifies that 

justice is a consideration in urban adaptation policy and could signal a potential to introduce socio-

economic projections as a tool to support the realization of existing equity goals within urban adaptation 

policies. 

 

Furthermore, while none of the policies explicitly apply socio-economic projections to promote equity and 

justice, some aspects of the scenario development and application approaches found in the policies 

assessed could potentially contribute to supporting urban climate justice.  

 

First, socio-economic projections could be used to promote distributive justice in adaptation policy if 

policies explicitly consider spatial patterns of future socio-economic vulnerability in their risk assessments. 

For example, neighborhood scale assessments of future vulnerability such as the one conducted in the 

Climate Change Adaptation Strategy for the City of Rio de Janeiro (Rio Prefeitura et al., 2016) could help 

to identify hotspots of vulnerability and climate injustice thus providing information necessary to 

implement adaptation interventions that benefit currently underserved and vulnerable populations or 

populations that are expected to become vulnerable in the future.  

 

Second, participatory scenario development approaches such as the ones used in the Auckland Plan 2050, 

the Plan Estratégico Distrital (PED) and the Plano de Ação Vitória Sustentável could promote procedural 

justice by including diverse voices in adaptation planning. The approach used by the Auckland Plan 2050 

(Auckland Council, 2018) promotes participation in the initial definition of future challenges and future 

visioning while the Plan Estratégico Distrital (PED) (Alcaldía de Panama, 2019) and the Plano de Ação 

Vitória Sustentável (Instituto Pólis, 2015) actively seek stakeholder input on specific adaptation solutions. 

Therefore, it could be useful to combine these approaches to ensure a participatory process that engages 

stakeholders throughout the entire adaptation planning process. Furthermore, the specific stakeholders 

that took part in the participatory processes carried out in Auckland, Panama City, and Grande Vitoria 

should be further investigated, as it is unclear from the policy documents which groups were consulted 

and who may have been excluded or overlooked in the process of participatory scenario development 

(Alcaldía de Panama, 2019; Auckland Council, 2018; Instituto Pólis, 2015).  

 

While existing policy applications of socio-economic projections show promise for supporting distributive 

and procedural justice in cities, these approaches do not appear to take action that could actively promote 

recognition and restorative justice.  
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The key aspects of existing policy approaches that could serve as opportunities for supporting urban 

climate justice are summarized in Figure 17 below. Figure 17 applies socio-economic projection 

application approaches used in the policies analyzed to the urban climate justice framework presented in 

section 3.3.4 to illustrate how these approaches could support justice. 

 

 
Figure 17: Potential for Policy Applications of Socio-Economic Projections to Promote Urban Climate Justice 
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6. Discussion and Conclusions 

In order to understand how socio-economic projections can be utilized in urban climate change 

adaptation policy and planning to ensure climate justice, a systematic literature review and policy analysis 

have been conducted. The systematic review analyzed scientific literature that considers socio-economic 

projections in relation to urban climate change adaptation while the policy analysis studied adaptation 

policies that apply or develop socio-economic projections. The combined analysis of scientific literature 

and adaptation policies has enabled an understanding of how socio-economic projections are currently 

being used in both urban adaptation theory and practice and the identification of gaps and needs in 

science and policy. This coupled focus on projections in adaptation research and policy has also facilitated 

an understanding of the extent to which climate justice is actively being considered in socio-economic 

scenario analysis as well as potentials for socio-economic projections to promote climate justice through 

adaptation planning and policy making efforts. 

 

This analysis raises questions about the usefulness and efficacy of current applications of socio-economic 

projections in urban adaptation research and policy and invites the question of how such projections 

should be used to best promote urban climate justice. The following sections will discuss the specific 

implications of the results of the systematic review and policy analysis before considering general 

limitations of the research approach and finally outlining recommendations for using socio-economic 

projections to promote justice as well as pointing to potential avenues for further research. 

6.1 Systematic review discussion 

Results of the systematic review show that the research area of socio-economic projections in urban 

climate change adaptation has emerged recently and remains relatively undeveloped. Only 41 articles on 

urban adaptation are found to consider socio-economic projections and no studies actively connect socio-

economic projections to urban climate justice. 

 

Socio-economic projections are developed either through participatory approaches that engage 

stakeholders through workshops, consultation, or participatory mapping or through modeling-based 

approaches that utilize downscaling or predictive and statistical modeling methods to create potential 

future scenarios. Modeling-based approaches are more widely adopted. The prominence of modeling-

based approaches could be linked to the rise of neoliberal forms of climate urbanism wherein urban 

climate action primarily favors technocratic expertise and data (Robin & Castán Broto, 2021). 

 

Socio-economic projections are rarely deeply embedded into planning approaches and are often only 

used at one stage of the planning process, with risk and vulnerability assessment being the most common 

phase during which to apply future socio-economic information. So far, urban adaptation research does 

not utilize socio-economic projections when preparing the ground for adaptation, implementing 

adaptation, or monitoring and evaluating adaptation interventions. This could be a missed opportunity 

especially in relation to monitoring and evaluation, as it is critical to track adaptation progress when 

working in highly complex urban systems (Ford & Berrang-Ford, 2016; Olazabal, Galarraga, et al., 2019; 

Otto et al., 2021) where socio-economic development trends are constantly shifting alongside local 
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adaptation needs (Westman et al., 2022). Integrated tracking of the environmental, social, and economic 

consequences of adaptation is one example of the forms of interdisciplinary urban governance that will 

be critical to enable effective responses to the ‘compound urban crises’ that our cities will face as urban 

climates and socio-economic development pathways shift into the future (Westman et al., 2022).  

 

The limited application of socio-economic projections in urban adaptation research to date could be due 

to the challenges with developing and applying projections in cities due to the unsuitability of global socio-

economic projections for use at an urban scale. Due to the local specificity of development trends, 

approaches that attempt to downscale the SSPs to a local scale risk overlooking local conditions that can 

impact the severity of risk and the potential for adaptation (Frame et al., 2018). Limited application of 

socio-economic projections in urban adaptation research could also stem from a lack of local data, 

difficulty measuring certain indicators of socio-economic development, and the challenges of producing 

local bottom-up scenarios. 

 

Whatever the reason for the somewhat limited application of socio-economic projections to date, the 

literature (Birkmann et al., 2020; Ciumasu, 2013; Huang et al., 2011; Reimann, Vollstedt, et al., 2021; 

Rohat et al., 2021; Rohat, Flacke, et al., 2019; Terama et al., 2019) clearly points to the urgent need to 

better incorporate future socio-economic data into urban adaptation research due to the deep 

uncertainty of future climate and development trajectories and, perhaps more notably, due to the 

potential tendency for socio-economic changes to have a greater influence on future urban risk and 

vulnerability than climatic changes. 

 

Furthermore, while no articles specifically discuss climate justice in relation to socio-economic 

projections, some approaches used in the literature do have the potential to promote justice and some 

studies actively aim to assess future vulnerability and adaptive capacity which are closely related to 

climate justice. For example, socio-economic scenario analysis could have the potential to promote all 

three dimensions of urban climate justice: distributive, procedural, and recognition and restorative 

justice. The literature demonstrates that socio-economic projections could be used to promote 

distributive justice by promoting adaptation options that provide equitable access to urban space and 

services and by using adaptation pathway approaches to identify robust and flexible solutions that can 

ensure justice in many potential futures. Procedural justice can be ensured in socio-economic scenario 

applications by using participatory socio-economic scenario development approaches that embed diverse 

participation across multiple planning stages and aim to give voice to marginalized groups. Recognition 

and restorative justice could be achieved through socio-economic scenario approaches that promote 

intersectionality by incorporating socio-economic data into risk and vulnerability assessments and 

adaptation solution selection. The presence of such opportunities for promoting justice even when studies 

do not actively seek to promote just adaptation indicate that socio-economic projections could be highly 

promising tools for ensuring climate justice if justice becomes a central driving factor of socio-economic 

scenario applications. 
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6.2 Policy analysis discussion 

Results of the policy analysis show that the application of socio-economic projections to urban adaptation 

policy remains limited. Of the 81 urban and metropolitan policies impacting large coastal cities surveyed 

by Olazabal, Ruiz De Gopegui et al. (2019), only 22 policies from 18 cities are found to consider socio-

economic projections. This means that approximately 27% of urban adaptation policies in large coastal 

cities currently consider socio-economic projections in some capacity. 

 

The extent to which policies consider socio-economic projections also varies widely. While some policies 

use in depth participatory or modeling-based scenario development approaches to understand future 

socio-economic trends, many policies merely use existing projections of population to provide a general 

overview of future socio-economic challenges and do not consider multiple potential socio-economic 

futures. This failure to analyze multiple scenarios could be problematic due to the highly uncertain nature 

of both climate and socio-economic development trends in urban areas. 

 

In adaptation policies, socio-economic projections are primarily used during risk assessment to frame 

potential future challenges or assess future changes in vulnerability due to socio-economic development 

trends. However, some policies also apply projections to identify adaptation options, assess and select 

adaptation solutions, or monitor and evaluate adaptation.   

 

While socio-economic projections are not applied in any policies with the explicit purpose of promoting 

climate justice, many policies do mention equity or justice. This signifies that adaptation policies do often 

aim to promote equity and justice but that socio-economic projections are not yet commonly regarded as 

a tool through which to promote just urban adaptation. However, existing policy applications of socio-

economic projections do demonstrate several potentials for promoting distributive and procedural 

justice. Adaptation policies could use socio-economic projections to promote distributive justice by 

conducting spatial assessments of future vulnerability taking into account potential development trends. 

This could help to identify future areas of high vulnerability and prevent injustice in terms of adaptation 

benefits and access to key urban services. Policy making can also use socio-economic projections to 

promote procedural justice by engaging in participatory future visioning exercises and actively consulting 

a diverse range of stakeholders when identifying and selecting adaptation options. While policy 

approaches show promise in terms of promoting distributive and procedural justice, there do not appear 

to be any apparent opportunities for promoting recognition and restorative justice in existing policy 

applications of socio-economic projections. However, there could be opportunities to expand existing 

policy applications to create opportunities for promoting recognition and restorative justice.  

6.3 Applications of socio-economic projections in research vs. policy 

Applications of socio-economic projections in both urban adaptation research and policy are still scarce. 

Including future socio-economic data in adaptation planning and policy making processes is not the norm 

and there does not appear to be standardized or widely adopted methodologies for applying socio-

economic projections in urban adaptation research or policy. Furthermore, the potential for using socio-

economic projections as a tool to support urban climate justice does not appear to be recognized in 
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research or policy as neither articles or policies explicitly connect socio-economic projections to justice or 

just adaptation.  

 

The application of socio-economic projections differs slightly within research and policy. Scientific articles 

generally engage with more specific scenario development methods, using participatory or modeling-

based scenario approaches to develop multiple potential future socio-economic scenarios. While some 

policies also use participatory methods or modeling-based approaches, many policies do not go so far and 

instead only use existing socio-economic data on future population or demographics. This indicates a need 

to bridge the gap between current understandings of socio-economic scenario applications in science vs. 

practice.  

 

Both scientific articles and adaptation policies primarily use socio-economic projections at the risk and 

vulnerability assessment stage, with varying levels of application ranging from a broad framing of future 

challenges to in depth spatial analysis of future vulnerability at a neighborhood scale. Research and policy 

approaches also both apply projections when identifying and selecting adaptation solutions to a lesser 

extent. The literature on socio-economic projections does not apply projections during the monitoring 

and evaluation phase; however, one adaptation policy does use projections to monitor and evaluate 

adaptation decisions.  

 

While neither research or policy applications explicitly aim to use socio-economic projections to promote 

urban climate justice, there are clear potentials for promoting justice through socio-economic scenario 

applications in both articles and policies. The literature demonstrates opportunities for using projections 

to promote justice across all three dimensions of urban climate justice while policy applications currently 

only show potentials for ensuring justice in relation to distributive and procedural justice. 

 

While this initial comparison of socio-economic projections in literature vs. policy makes it appear that 

projections are currently being more deeply integrated in literature than policy, it is important to note 

that this could be due to the unique characteristics of academic articles compared to policy documents. 

Articles tend to provide a more comprehensive description of scenario development and application 

approaches than policy documents which could contribute to the perception that adaptation research 

currently applies socio-economic projections more than adaptation policy. 

6.4 Limitations 

It is important to note that a number of limitations may influence the validity and reliability of research 

findings. It is relevant to discuss several limitations of the systematic review and policy analysis 

methodologies as well as general limitations of the research approach.  

 

The validity of the systematic review could be compromised by several methodological choices made. 

First, the systematic review is limited to articles indexed in Web of Science. It is possible that additional 

results may have been identified if additional databases were used during the search process. Second, the 

systematic review is limited to scientific articles. A wider search including gray literature could have 
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produced additional results. Third, the keyword search process used to select articles could limit relevance 

of findings. The research area of socio-economic projections in urban adaptation planning uses highly 

varied and ambiguous language meaning that it is possible that the keyword search conducted is not 

inclusive of language used by all researchers in this area. However, the final keyword search string was 

developed through an iterative search process that aimed to maximize keyword relevance and inclusivity 

as much as possible in order to ensure a holistic approach. Finally, the screening of literature for inclusion 

in the systematic review could contribute to low validity of findings as only one author completed this 

screening process. Ideally, this screening would have been conducted by two or more researchers 

independently to minimize implicit researcher bias or oversight; however, this was not possible within the 

scope of this research.  

 

The methodological choices made during the policy analysis may also limit validity of findings. First, the 

policy analysis was based on previous work by Olazabal, Ruiz De Gopegui et al. (2019) which focused 

specifically on large coastal cities (> 1 million inhabitants). Therefore, the policies analyzed in this study 

are not representative of all urban areas meaning that results cannot be confidently generalized to all 

urban adaptation policies. Second, a predefined set of keywords was used to search policies for content 

related to socio-economic projections. The keywords searched could be an incomplete representation of 

terms used to discuss socio-economic projections meaning that validity of results may be compromised. 

Finally, several policies were not available in English meaning that analysis of these policies was based on 

translated texts which could limit the validity of the analysis. 

 

The overall research approach may also be limited due to the challenge of applying the concept of urban 

climate justice to applications of socio-economic projections in urban adaptation literature and policy. 

There are currently no existing frameworks for understanding climate justice in relation to socio-economic 

scenario analysis meaning that this research takes an indirect, interpretative approach to analyzing the 

connection between socio-economic projections and urban climate justice. Specific definitions of each 

dimension of urban climate justice are constructed in an attempt to standardize the discussion of justice 

in relation to socio-economic scenario applications and link practical applications of socio-economic 

projections to current scientific debates on climate justice; however, results may still be somewhat 

skewed by implicit researcher bias. 

6.5 Recommendations 

While socio-economic projections have the potential to serve as a powerful tool for advancing urban 

climate justice, not all scenario development and application approaches are equally useful for ensuring 

just adaptation. In order for socio-economic projections to be a viable tool for promoting justice, it is 

critical that scenario development and application approaches actively merge technical and local 

knowledge to ensure that socio-economic projections do not simply become another top-down 

technocratic approach to urban climate governance that fails to address local needs and priorities. It is 

critical that broad and diverse stakeholder participation is integrated into every stage of the projection 

development and application process. It is also key to acknowledge the role of technical knowledge as 

socio-economic scenario approaches that only consider qualitative narratives of local socio-economic 
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futures based on citizen input will fall short in responding to the complex nature of urban change. It is 

therefore necessary that socio-economic projections integrate qualitative, quantitative, and spatial 

information gained from a wide range of sources including local citizens and expert stakeholders. 

 

While local knowledge is critical in understanding urban development trends, it is also important to 

acknowledge the interconnectedness of local and global processes of change. It is essential to remember 

that socio-economic development trends and urban adaptation processes are situated in larger cross scale 

global landscapes of change meaning that it is key to integrate local socio-economic data with global 

projections such as the SSPs to ensure relevance and consistency across scales. 

 

It should also be kept in mind that socio-economic projections are best used as a tool to make decisions 

under uncertainty rather than to predict likely futures. Socio-economic scenario applications should 

develop multiple future scenarios in recognition of the deep uncertainty associated with potential future 

development pathways and the potential shifts in local needs under different future conditions. Socio-

economic projection applications that only model one possible future risk perpetuating ineffective 

adaptation, creating lock-in effects, and exacerbating injustice in tomorrow’s cities.  

 

In order to avoid maladaptation and promote just urban transitions, socio-economic projection 

applications should explicitly strive to ensure distributive, procedural, and recognition and restorative 

justice. Justice should be a key consideration when applying socio-economic projections at each stage of 

the urban adaptation planning process. Table 12 below provides a framework for using socio-economic 

projections in urban adaptation to promote justice, specifically outlining actions that decision makers can 

take at each stage of the planning process to ensure just application of socio-economic projections. The 

framework presented in Table 12 provides recommendations for actions to be taken at each of the six 

main stages of urban adaptation planning as defined by Climate ADAPT (n.d.) and New et al. (2022).  
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Table 12: Framework for Justice-Centered Application of Socio-Economic Projections in Urban Climate Change Adaptation 

Planning and Policy 

Planning stage Action Justice element 

Preparing the ground for adaptation Conduct broad and inclusive stakeholder identification 
process 

Procedural 

 Identify relevant sources of local knowledge Procedural 

Assessing climate change risks and 
vulnerabilities 

Consult stakeholders to identify future socio-economic 
development challenges and future needs 

Procedural 

 Develop scenario narratives of multiple potential desirable 
and undesirable socio-economic futures with stakeholders 

Procedural 

 Quantify and spatialize future scenarios with the help of 
local experts and embed scenarios within SSP narratives to 
enable spatial assessment of future risk and vulnerability at 
a neighborhood scale  

Distributive 
Procedural 

Identifying adaptation options Consider stakeholder suggestions gained during 
participatory scenario development when identifying 
adaptation options 

Procedural 

 Identify potential solutions that provide benefits for all and 
explicitly prioritize the needs of vulnerable groups 

Distributive 
Recognition and 
Restorative 

Assessing and selecting adaptation 
options 

Select flexible adaptation solutions that can perform well 
under multiple socio-economic futures 

Distributive 

 Select adaptation solutions that explicitly prioritize the 
needs of vulnerable and marginalized groups 

Recognition and 
restorative 

 Promote intersectionality by selecting multifunctional 
adaptation options that respond to climate justice 
challenges while also addressing other local drivers of 
injustice 

Recognition and 
Restorative 

Implementing adaptation Embed socio-economic scenario data into all strategic 
planning and policy making efforts  

Distributive 
Procedural 
Recognition and 
restorative 

Adaptation monitoring, evaluation, 
and learning 

Regularly update socio-economic scenarios based on new 
information and consult with stakeholders often to 
understand changing needs and assess effectiveness of 
adaptation solutions 

Distributive  
Procedural 

 

The framework presented in Table 12 aims to provide inspiration for planners and policy makers but does 

not intend to act as a one size fits all guide for applying socio-economic projections in support of urban 

climate justice. It is key to remember that each local context is unique and some actions may need to be 

amended to best respond to local needs or cope with context specific planning constraints. 

 



 

55 
 

It is also important to remember that socio-economic projections are only one tool within a larger set of 

planning mechanisms available to urban decision makers. While the application of socio-economic 

scenarios alone has the ability to promote justice outcomes, it is critical to embed justice within all actions 

taken during urban adaptation planning and policy making process in order to truly realize urban climate 

justice. Consequently, it will be critical for decision makers to strategically integrate socio-economic 

scenario information into all aspects of strategic planning. In order to enable practitioners to incorporate 

inclusive approaches to socio-economic scenario development into their everyday practices, it is useful to 

consider how the suggested actions presented in Table 12 could be integrated within existing climate 

action planning frameworks and guidelines available to city governments and stakeholders. 

 

When preparing the ground for adaptation, identification of relevant stakeholders and sources of local 

knowledge could be facilitated through use of Climate ADAPT’s Urban Adaptation Support Tool which 

provides guidance on the steps that should be taken at each stage of the adaptation planning process 

(Climate ADAPT, n.d.). The Urban Adaptation Support Tool proposes a method of stakeholder 

identification and analysis based on the RESIN approach which defines stakeholders according to their 

roles and responsibilities in relation to adaptation planning (Climate ADAPT, n.d.). While this approach 

does not explicitly consider justice, it could be adapted to consider equity concerns in the stakeholder 

identification process and ensure that marginalized voices and sources of informal local knowledge are 

explicitly targeted and prioritized. 

 

The identification of relevant local data could further be supported through the use of a structured data 

collection protocol listing the recommended types of data that should be collected to support a justice-

centered urban adaptation planning process with a strong focus on future socio-economic trends. This 

could be inspired by the data collection protocol for climate change adaptation planning in coastal towns 

and small cities developed by Lehmann et al. (2021). This data collection protocol provides a clear guide 

for climate change adaptation practitioners by naming key indicators to consider in relation to hazard, 

exposure, and vulnerability, suggesting potential data sources (such as local knowledge), and delineating 

the suggested temporal scales of each type of data (historic, current, future) (Lehmann et al., 2021). 

However, this typology only focuses on small coastal cities and while it includes future population data as 

one key indicator of exposure and vulnerability, it would be necessary to further develop the typology to 

be more inclusive of diverse city types and include additional socio-economic indicators beyond 

population. Specifically, an adapted data collection protocol aiming to support a data driven approach to 

just urban adaptation should include future demographic data as well as projected economic growth 

trends and any locally relevant data on expected migration or urbanization patterns. Here it is also 

important to note that future socio-economic data should consider multiple potential scenarios which 

should be developed in consultation with local stakeholders. The explicit integration of local knowledge 

and co-created socio-economic scenarios into urban adaptation planning can signal the beginning of a 

larger shift towards bottom-up and inclusive data driven governance. It is widely acknowledged that 

evidence-based decision making is critical in the highly complex and uncertain sphere of climate 

governance; however, approaches to data driven governance have often been guided by top-down, 

technocratic approaches (Hughes, 2020). The potential for co-creation of future socio-economic data 

demonstrates that data driven governance can also be bottom-up, inclusive, and justice centered. 
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During the risk and vulnerability assessment stage, it would be useful to integrate specific 

recommendations on participatory socio-economic scenario development into existing planning 

frameworks such as the C40 City Climate Change Action Planning Framework (C40 CCAPF). The C40 CCAPF 

is a practical guide for cities that aims to support urban policy makers in developing local climate action 

plans (C40 Cities, n.d.). The C40 CCAPF already points to the importance of considering socio-economic 

trends and emphasizes the urgency of implementing inclusive adaptation and mitigation actions (C40 

Cities, n.d.). When identifying local challenges and opportunities, the C40 CCAPF suggests that cities 

should consider local social and economic trends within the broader framework of city priorities. This 

recommendation could easily be specified to include specific ways in which cities can develop and apply 

participatory socio-economic scenarios to assess future risk and vulnerability across potential 

development pathways. Including specific guidelines on the design of scenario development workshops 

and the translation of scenario narratives into quantitative and spatial maps of future vulnerability in a 

practical framework such as the C40 CCAPF that many city policy makers already look to for guidance on 

adaptation planning could help to bridge the gap between research and practice and accelerate the 

adoption of inclusive approaches to urban climate action by urban practitioners. 

 

When identifying, assessing, selecting, and implementing adaptation options it could be useful to situate 

the analysis of future socio-economic trends within the larger strategic framework of adaptation pathway 

approaches or adaptive policymaking approaches. Adaptation pathways are emerging as a popular 

decision-centric approach to climate change adaptation planning. Adaptation pathways provide a 

structured approach to flexible decision making under uncertainty by defining sequences of actions that 

can be taken today and at various points in the future depending on future changes and knowledge 

development (Werners et al., 2021). Adaptation pathways are closely related to the concept of climate 

resilient development pathways which have recently been promoted by the IPCC as a promising means to 

operationalizing climate resilient development and a key guiding approach for climate policy (Schipper et 

al., 2022). Several studies analyzed in the systematic review utilize adaptation pathway approaches to test 

the effectiveness of adaptation strategies under different climate and socio-economic development 

futures (Manocha & Babovic, 2017; Urich & Rauch, 2014). Adaptive policymaking approaches share 

similarities with adaptation pathways as they aim to create robust plans under conditions of uncertainty 

but have been more broadly applied to strategic planning contexts beyond climate change adaptation 

(Walker et al., 2013). The concept of dynamic adaptive policy pathways (DAPP) combines adaptation 

pathways and adaptive policy making to form a structured approach to planning and policymaking under 

uncertainty that uses transient scenarios of potential futures to identify robust actions, develop potential 

pathways, and create dynamic adaptive plans (Haasnoot et al., 2013). DAPP could be a promising 

approach through which to mainstream the consideration of socio-economic scenario analysis in urban 

adaptation planning and policymaking. Applying future socio-economic data to a DAPP framework could 

further embed co-creation by going beyond future visioning with citizens to co-create concrete, step by 

step adaptation roadmaps with local stakeholders. This could help improve citizen understanding of the 

adaptation process and could also provide a useful framework for continued stakeholder consultation at 

every decision point along the adaptation pathway framework to ensure that planned adaptation actions 

are still functional in supporting equity and justice outcomes given potentially changed socio-economic 
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conditions. Embedding socio-economic scenario applications within high level and long-term DAPP 

approaches could increase ownership and further advance procedural justice in socio-economic 

projection applications. These potentials are in line with the assumption that climate resilient 

development pathway approaches can provide an inclusive framework through which to broaden the 

solution space of climate action and facilitate just system transitions (Schipper et al., 2022). 

 

Finally, at the monitoring, evaluation, and learning stage it is again useful to consider how the regular 

update of scenario data and continued assessment of justice outcomes of adaptation can be integrated 

into existing monitoring and evaluation frameworks already being used by city stakeholders. The C40 

Climate Action Planning Guide provides useful information for cities on monitoring and evaluation of 

adaptation that could be applied when assessing the justice implications of adaptation solutions (C40 

Cities Climate Leadership Group & C40 Knowledge Hub, n.d.). The C40 guide emphasizes the importance 

of defining a governance structure for monitoring and evaluation systems and including a wide range of 

stakeholders in the process (C40 Cities Climate Leadership Group & C40 Knowledge Hub, n.d.). This type 

of participatory approach is essential when assessing justice outcomes and could be adapted to guide 

stakeholders in assessing and updating socio-economic scenario information and evaluating the justice 

outcomes of adaptation.  

6.6 Further research 

This research is an initial exploration of the use of socio-economic projections in urban adaptation 

planning and policy and their capacity to ensure climate justice. Further research will be necessary to 

develop more nuanced approaches for integrating socio-economic scenario data into urban climate 

governance and to better understand how such approaches impact justice outcomes. It will be key to 

develop more detailed local socio-economic data on a wide range of indicators. Further research should 

consider how to approach analysis of indicators such as social capital, isolation, and community networks 

that are key to understanding justice but can be difficult to measure and model within existing 

frameworks. Further research should also explore the local-global integration of socio-economic scenario 

data by potentially expanding the current range of SSPs or developing more detailed guidelines for using 

SSPs as boundary conditions in local socio-economic scenario applications. 

 

Broader analysis of adaptation policies and their use of socio-economic projections will also be necessary. 

Many of the policies assessed in this research were published before the mainstreaming of SSPs in the 

IPCC reports, so it would be interesting to conduct a review of more recent policies to investigate whether 

the popularization of SSPs within the climate change research space has translated into an increased 

uptake of socio-economic scenario applications in adaptation policy.  

  

More research is also needed to better understand how effective socio-economic scenario applications 

are at promoting justice in practice. This research has focused exclusively on the theoretical potential for 

socio-economic projections to ensure justice, but it will be necessary to conduct empirical research to 

better understand how socio-economic projections influence justice outcomes on the ground. A starting 

point for this research could be to conduct case study research in several of the cities found to integrate 
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socio-economic projections into their adaptation planning using participatory methods. Potential case 

studies could include Auckland, Panama City, and Grande Vitoria. 

 

On a broader level, further research will be necessary to investigate how to best integrate the use of socio-

economic projections within strategic planning and how to use socio-economic projections to promote 

new definitions of inclusive, justice-centered data driven governance in cities.  
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Appendix B: Systematic Review Critical Appraisal 

Critical appraisal of study quality is conducted by measuring total and average citations of included 

publications. Total citations represents the total number of times a publication has been cited, as indexed 

in Web of Science. Average citations represents yearly average citation count. Average citations is 

calculated by dividing total citations by the number of years since publication. The year of publication is 

included when calculating the number of years since publication.  

 
Table B1: Systematic Review Critical Appraisal. Data collected February 28th, 2022 from Web of Science. 

Article Total Citations Average Citations 
per year 

(Huang et al., 2011) 206 18.73 

(Casal-Campos et al., 2015) 76 10.86 

(Banu et al., 2014) 63 7.88 

(Urich & Rauch, 2014) 56 7.00 

(Chen et al., 2017) 41 8.20 

(Ronco et al., 2014) 32 4.00 

(Rohat, Flacke, et al., 2019) 30 10.00 

(Manocha & Babovic, 2017) 24 4.80 

(Parandvash & Chang, 2016) 24 4.00 

(Hadipour et al., 2020) 21 10.50 

(Parkinson et al., 2016) 19 3.17 

(Abadie, 2018) 18 4.50 

(Wolff et al., 2020)  18 9 

(Sampson et al., 2016) 16 2.67 

(Li et al., 2017) 15 3.00 

(Borris et al., 2016) 14 2.33 

(Apreda et al., 2019) 14 4.67 

(Terama et al., 2019) 13 4.33 

(Rohat, Wilhelmi, et al., 2019) 13 4.33 

(Chen et al., 2021) 13 13.00 

(Egger & Maurer, 2015) 13 1.86 

(Yan et al., 2016) 11 1.83 

https://pubs-acs-org.zorac.aub.aau.dk/doi/10.1021/es506144f
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0160412013002626?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0043135414005879?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0269749116319303?via%3Dihub
https://hess.copernicus.org/articles/18/5399/2014/
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901117301764?via%3Dihub
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https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652617327270?via%3Dihub
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https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s00267-016-0705-3
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(Ciumasu, 2013) 9 1.00 

(Chu et al., 2017) 8 1.60 

(El-Fadel & Ghanimeh, 2013) 8 0.89 

(Birkmann et al., 2020) 4 2.00 

(Zhu et al., 2020) 3 1.50 

(Reimann, Vollstedt, et al., 2021) 3 3.00 

(Wan et al., 2020) 3 1.50 

(Dubey et al., 2021) 2 2.00 

(Birkmann et al., 2021) 2 2.00 

(Meyer et al., 2019) 2 0.67 

(Hemmati et al., 2021) 1 1.00 

(Rohat et al., 2021) 1 1.00 

(Park et al., 2021) 1 1.00 

(Krummenauer et al., 2021) 0 0.00 

(Peng & Li, 2021) 0 0.00 

(Kamei et al., 2021) 0 0.00 

(Xu et al., 2021) 0 0.00 

(Reimann, Jones, et al., 2021) 0 0.00 

(Jurgilevich et al., 2021) 0 0.00 

 

 

 

 

 

 

 

 

 

 

 

 

https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0040162512003253?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0264837716310237?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://www-emerald-com.zorac.aub.aau.dk/insight/content/doi/10.1108/DPM-05-2020-0147/full/html
https://www.mdpi.com/2071-1050/12/10/4202
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0016328720301816?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S2210670720305394?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0013935121008677?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-03005-3
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-018-1439-y
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac1e3c
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-02990-9
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969721015230?via%3Dihub
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://www.mdpi.com/2071-1050/13/21/12097
https://www.mdpi.com/2071-1050/13/4/1653
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652621032297?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
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Appendix C: Systematic Review Literature Categorization 

The following tables record the categorization of literature according to scenario development type and 

planning stage at which socio-economic projections are applied. Huang et al. (2011) is excluded from the 

categorization of types of scenario development as this article is a systematic review and does not apply 

a specific type of projection. All articles are categorized according to the planning stage at which they 

discuss socio-economic projections. All data was collected from Web of Science on February 28th, 2022. 

 

Participatory scenario development 

 
Table C1: Literature Using Participatory Scenario Development 

Type Methods (#) Use of SSPs/SRES (#) Scenario Output (#) Sources (#) 

Participatory scenario 
development 

Stakeholder 
workshop (8) 
(Birkmann et al., 2020) 
(Birkmann et al., 2021) 
(Egger & Maurer, 
2015) 
(Jurgilevich et al., 
2021) 
(Kamei et al., 2021) (Li 
et al., 2017) 
(Meyer et al., 2019) 
(Reimann, Vollstedt, 
et al., 2021) 

Yes (5) 
(Birkmann et al., 2021) 
(Kamei et al., 2021) 
(Li et al., 2017) 
(Meyer et al., 2019) 
(Reimann, Vollstedt, 
et al., 2021) 
 
No (3) 
(Birkmann et al., 2020) 
(Egger & Maurer, 
2015) 
(Jurgilevich et al., 
2021) 

Qualitative (8) 
(Birkmann et al., 2020) 
(Birkmann et al., 2021) 
(Egger & Maurer, 
2015) 
(Jurgilevich et al., 
2021) 
(Kamei et al., 2021) 
(Li et al., 2017)  
(Meyer et al., 2019) 
(Reimann, Vollstedt, 
et al., 2021) 
 
Quantitative (5) 
(Birkmann et al., 2020) 
(Birkmann et al., 2021) 
(Egger & Maurer, 
2015) 
(Jurgilevich et al., 
2021) 
(Li et al., 2017) 
 
Spatial (2) 
(Birkmann et al., 2021) 
(Jurgilevich et al., 
2021) 

(8) 
(Birkmann et al., 2020) 
(Birkmann et al., 2021) 
(Egger & Maurer, 
2015) 
(Jurgilevich et al., 
2021) 
(Kamei et al., 2021) (Li 
et al., 2017) 
(Meyer et al., 2019) 
(Reimann, Vollstedt, 
et al., 2021) 

 Stakeholder 
consultation/question
naire (6) 
(Ciumasu, 2013) 
(Hadipour et al., 2020) 
(Reimann, Vollstedt, 
et al., 2021) 
(Rohat, Wilhelmi, et 
al., 2019) 
(Ronco et al., 2014) 
(Wan et al., 2020) 

Yes (2) 
(Rohat, Wilhelmi, et 
al., 2019) 
(Reimann, Vollstedt, 
et al., 2021) 
 
No (4) 
(Ciumasu, 2013) 
(Hadipour et al., 2020) 
(Ronco et al., 2014) 
(Wan et al., 2020) 

Qualitative (2) 
(Ciumasu, 2013) 
(Wan et al., 2020) 
 
Quantitative (4) 
(Hadipour et al., 2020) 
(Rohat, Wilhelmi, et 
al., 2019) 
(Ronco et al., 2014) 
(Wan et al., 2020) 
 
Spatial (3) 
(Hadipour et al., 2020) 
(Rohat, Wilhelmi, et 

(6) 
(Ciumasu, 2013) 
(Hadipour et al., 2020) 
(Reimann, Vollstedt, 
et al., 2021) 
(Rohat, Wilhelmi, et 
al., 2019) 
(Ronco et al., 2014) 
(Wan et al., 2020) 

https://www-emerald-com.zorac.aub.aau.dk/insight/content/doi/10.1108/DPM-05-2020-0147/full/html
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-03005-3
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0043135415000044?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0043135415000044?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www.mdpi.com/2071-1050/13/4/1653
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216310738?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216310738?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-018-1439-y
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0016328720301816?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0016328720301816?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-03005-3
https://www.mdpi.com/2071-1050/13/4/1653
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Table C2: Literature Using Modeling-Based Scenario Development 
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(Jurgilevich et al., 
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Spatial (1) 
(Jurgilevich et al., 
2021) 
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(Jurgilevich et al., 
2021) 
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Modeling-based 
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(Terama et al., 2019) 
(Wolff et al., 2020) 

Yes (12) 
(Borris et al., 2016) 
(Chen et al., 2017) 
(Dubey et al., 2021) 
(El-Fadel & Ghanimeh, 
2013) 
(Krummenauer et al., 
2021) 
(Park et al., 2021) 
(Parkinson et al., 
2016) 
(Peng & Li, 2021) 
(Rohat, Flacke, et al., 
2019) 
(Rohat et al., 2021) 
(Terama et al., 2019) 
(Wolff et al., 2020) 
 
No (0) 

Qualitative (1) 
(Borris et al., 2016) 
 
Quantitative (12) 
(Borris et al., 2016) 
(Chen et al., 2017) 
(Dubey et al., 2021) 
(El-Fadel & Ghanimeh, 
2013) 
(Krummenauer et al., 
2021) 
(Park et al., 2021) 
(Parkinson et al., 
2016) 
(Peng & Li, 2021) 
(Rohat, Flacke, et al., 
2019) 
(Rohat et al., 2021) 
(Terama et al., 2019) 
(Wolff et al., 2020) 
 
Spatial (9) 
(Dubey et al., 2021) 
(El-Fadel & Ghanimeh, 
2013) 
(Park et al., 2021) 
(Parkinson et al., 
2016) 
(Peng & Li, 2021) 
(Rohat, Flacke, et al., 
2019) 
(Rohat et al., 2021) 
(Terama et al., 2019) 
(Wolff et al., 2020) 

(12) 
(Borris et al., 2016) 
(Chen et al., 2017) 
(Dubey et al., 2021) 
(El-Fadel & Ghanimeh, 
2013) (Krummenauer 
et al., 2021) 
(Park et al., 2021) 
(Parkinson et al., 
2016) 
(Peng & Li, 2021) 
(Rohat, Flacke, et al., 
2019) 
(Rohat et al., 2021) 
(Terama et al., 2019) 
(Wolff et al., 2020) 

https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969719339117?via%3Dihub
https://hess.copernicus.org/articles/18/5399/2014/
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s00267-016-0705-3
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0269749116319303?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0013935121008677?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969721015230?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www.mdpi.com/2071-1050/13/21/12097
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-02990-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-017-1194-5
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-020-70928-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s00267-016-0705-3
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0269749116319303?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0013935121008677?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969721015230?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www.mdpi.com/2071-1050/13/21/12097
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-02990-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-017-1194-5
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-020-70928-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s00267-016-0705-3
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s00267-016-0705-3
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0269749116319303?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0013935121008677?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969721015230?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www.mdpi.com/2071-1050/13/21/12097
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-02990-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-017-1194-5
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-020-70928-9
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0013935121008677?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969721015230?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www.mdpi.com/2071-1050/13/21/12097
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-02990-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-017-1194-5
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-020-70928-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s00267-016-0705-3
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0269749116319303?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0013935121008677?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969721015230?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www.mdpi.com/2071-1050/13/21/12097
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-02990-9
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-017-1194-5
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-020-70928-9


 

84 
 

 

 

 

 

 

 

 

 

 

 

 

 Predictive/ statistical 
modeling (13) 
(Abadie, 2018) 
(Apreda et al., 2019) 
(Banu et al., 2014) 
(Casal-Campos et al., 
2015) 
(Chen et al., 2021) 
(Chu et al., 2017) 
(Hemmati et al., 2021) 
(Parandvash & Chang, 
2016) 
(Reimann, Jones, et 
al., 2021) 
(Sampson et al., 2016) 
(Xu et al., 2021) 
(Yan et al., 2016) 
(Zhu et al., 2020) 

Yes (4) 
(Chen et al., 2021) 
(Reimann, Jones, et 
al., 2021) 
(Yan et al., 2016) 
(Zhu et al., 2020) 
 
No (9) 
(Abadie, 2018) 
(Apreda et al., 2019) 
(Banu et al., 2014) 
(Casal-Campos et al., 
2015) 
(Chu et al., 2017) 
(Hemmati et al., 2021) 
(Parandvash & Chang, 
2016) 
(Sampson et al., 2016) 
(Xu et al., 2021) 

Qualitative (0) 
 
Quantitative (13) 
(Abadie, 2018) 
(Apreda et al., 2019) 
(Banu et al., 2014) 
(Casal-Campos et al., 
2015) 
(Chen et al., 2021) 
(Chu et al., 2017) 
(Hemmati et al., 2021) 
(Parandvash & Chang, 
2016) 
(Reimann, Jones, et 
al., 2021) 
(Sampson et al., 2016) 
(Xu et al., 2021) 
(Yan et al., 2016) 
(Zhu et al., 2020) 
 
Spatial (8) 
(Apreda et al., 2019) 
(Chen et al., 2021) 
(Chu et al., 2017) 
(Hemmati et al., 2021) 
(Reimann, Jones, et 
al., 2021) 
(Xu et al., 2021) 
(Yan et al., 2016) 
(Zhu et al., 2020) 

(13) 
(Abadie, 2018) 
(Apreda et al., 2019) 
(Banu et al., 2014) 
(Casal-Campos et al., 
2015) 
(Chen et al., 2021) 
(Chu et al., 2017) 
(Hemmati et al., 2021) 
(Parandvash & Chang, 
2016) 
(Reimann, Jones, et 
al., 2021) 
(Sampson et al., 2016) 
(Xu et al., 2021) 
(Yan et al., 2016) 
(Zhu et al., 2020) 

 Adaptation pathway 
modeling (2) 
(Manocha & Babovic, 
2017) 
(Urich & Rauch, 2014) 

Yes (0) 
 
No (2) 
(Manocha & Babovic, 
2017) 
(Urich & Rauch, 2014) 

Qualitative (1) 
(Manocha & Babovic, 
2017) 
 
Quantitative (2) 
(Manocha & Babovic, 
2017) 
(Urich & Rauch, 2014) 
 
Spatial (1) 
(Urich & Rauch, 2014) 

(2) 
(Manocha & Babovic, 
2017) 
(Urich & Rauch, 2014) 

https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652617327270?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901118308529?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0160412013002626?via%3Dihub
https://pubs-acs-org.zorac.aub.aau.dk/doi/10.1021/es506144f
https://pubs-acs-org.zorac.aub.aau.dk/doi/10.1021/es506144f
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969720366742?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0264837716310237?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac1e3c
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0022169416302268?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0022169416302268?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901115300678?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652621032297?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-015-0878-y
https://www.mdpi.com/2071-1050/12/10/4202
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969720366742?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-015-0878-y
https://www.mdpi.com/2071-1050/12/10/4202
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652617327270?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901118308529?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0160412013002626?via%3Dihub
https://pubs-acs-org.zorac.aub.aau.dk/doi/10.1021/es506144f
https://pubs-acs-org.zorac.aub.aau.dk/doi/10.1021/es506144f
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0264837716310237?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac1e3c
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0022169416302268?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0022169416302268?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901115300678?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652621032297?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652617327270?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901118308529?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0160412013002626?via%3Dihub
https://pubs-acs-org.zorac.aub.aau.dk/doi/10.1021/es506144f
https://pubs-acs-org.zorac.aub.aau.dk/doi/10.1021/es506144f
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969720366742?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0264837716310237?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac1e3c
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0022169416302268?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0022169416302268?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901115300678?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652621032297?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-015-0878-y
https://www.mdpi.com/2071-1050/12/10/4202
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901118308529?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969720366742?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0264837716310237?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac1e3c
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652621032297?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-015-0878-y
https://www.mdpi.com/2071-1050/12/10/4202
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652617327270?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901118308529?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0160412013002626?via%3Dihub
https://pubs-acs-org.zorac.aub.aau.dk/doi/10.1021/es506144f
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https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac1e3c
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0022169416302268?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0022169416302268?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901115300678?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652621032297?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-015-0878-y
https://www.mdpi.com/2071-1050/12/10/4202
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901117301764?via%3Dihub
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https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0043135414005879?via%3Dihub
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https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901117301764?via%3Dihub
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https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901117301764?via%3Dihub
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https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0043135414005879?via%3Dihub
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Planning stages 
 

Table C3: Use of Socio-Economic Projections throughout the Adaptation Planning Process 

Planning Stage Sources (#) 

Preparing the ground for adaptation (0) 

Assessing climate change risks and vulnerabilities (32) 
(Abadie, 2018) 
(Banu et al., 2014) 
(Birkmann et al., 2020) 
(Birkmann et al., 2021) 
(Borris et al., 2016) 
(Chen et al., 2017) 
(Chen et al., 2021) 
(Chu et al., 2017) 
(Ciumasu, 2013) 
(Dubey et al., 2021) 
(El-Fadel & Ghanimeh, 2013) 
(Hadipour et al., 2020) 
(Huang et al., 2011) 
(Jurgilevich et al., 2021) 
(Kamei et al., 2021) 
(Krummenauer et al., 2021) 
(Meyer et al., 2019) 
(Parandvash & Chang, 2016) 
(Park et al., 2021) 
(Parkinson et al., 2016) 
(Peng & Li, 2021) 
(Reimann, Vollstedt, et al., 2021) 
(Reimann, Jones, et al., 2021) 
(Rohat, Flacke, et al., 2019) 
(Rohat, Wilhelmi, et al., 2019) 
(Ronco et al., 2014) 
(Sampson et al., 2016) 
(Terama et al., 2019) 
(Wolff et al., 2020) 
(Xu et al., 2021) 
(Yan et al., 2016) 
(Zhu et al., 2020) 

Identifying adaptation options (7) 
(Birkmann et al., 2021) 
(Hadipour et al., 2020) 
(Li et al., 2017) 
(Park et al., 2021) 
(Peng & Li, 2021) 
(Urich & Rauch, 2014) 
(Wolff et al., 2020) 

Assessing and selecting adaptation options (10) 
(Apreda et al., 2019) 
(Casal-Campos et al., 2015) 
(Egger & Maurer, 2015) 
(Hemmati et al., 2021) 
(Li et al., 2017) 
(Manocha & Babovic, 2017) 

https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652617327270?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0160412013002626?via%3Dihub
https://www-emerald-com.zorac.aub.aau.dk/insight/content/doi/10.1108/DPM-05-2020-0147/full/html
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-03005-3
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s00267-016-0705-3
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0269749116319303?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969720366742?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0264837716310237?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0040162512003253?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0013935121008677?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-013-0415-9
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0964569119309469?via%3Dihub
https://ehp-niehs-nih-gov.zorac.aub.aau.dk/doi/10.1289/ehp.1103456
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S146290112100215X?via%3Dihub
https://www.mdpi.com/2071-1050/13/4/1653
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-021-99757-0
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-018-1439-y
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0022169416302268?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969721015230?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216304613?via%3Dihub
https://www.mdpi.com/2071-1050/13/21/12097
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0016328720301816?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac0b66
https://agupubs-onlinelibrary-wiley-com.zorac.aub.aau.dk/doi/10.1029/2018EF001020
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969719339117?via%3Dihub
https://hess.copernicus.org/articles/18/5399/2014/
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901115300678?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-017-1194-5
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-020-70928-9
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0959652621032297?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10113-015-0878-y
https://www.mdpi.com/2071-1050/12/10/4202
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-03005-3
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0964569119309469?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216310738?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969721015230?via%3Dihub
https://www.mdpi.com/2071-1050/13/21/12097
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0043135414005879?via%3Dihub
https://www-nature-com.zorac.aub.aau.dk/articles/s41598-020-70928-9
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901118308529?via%3Dihub
https://pubs-acs-org.zorac.aub.aau.dk/doi/10.1021/es506144f
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0043135415000044?via%3Dihub
https://iopscience-iop-org.zorac.aub.aau.dk/article/10.1088/1748-9326/ac1e3c
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1364815216310738?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S1462901117301764?via%3Dihub
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(Rohat, Wilhelmi, et al., 2019) 
(Rohat et al., 2021) 
(Urich & Rauch, 2014) 
(Wan et al., 2020) 

Implementing adaptation (0) 

Adaptation monitoring, evaluation and learning (0) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0048969719339117?via%3Dihub
https://link-springer-com.zorac.aub.aau.dk/article/10.1007/s10584-021-02990-9
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S0043135414005879?via%3Dihub
https://www-sciencedirect-com.zorac.aub.aau.dk/science/article/pii/S2210670720305394?via%3Dihub
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Appendix D: Policy Analysis Categorization 

Types of socio-economic projections 

 
Table D1: Policies Using Participatory Scenario Development Approaches 

Type Methods (#, Policy Name) Use of 
SSPs/SRES (#, 
Policy Name) 

Scenario Output (#, 
Policy Name) 

Policies (#, 
Policy Name) 

Participatory 
scenario 
development 

Stakeholder workshop (2) 
(Plan Estratégico Distrital (PED)) 
(Plano de Ação Vitória Sustentável) 
 
 
 

Yes (0) 
 
No (2) 
(Plan Estratégico 
Distrital (PED)) 
(Plano de Ação 
Vitória 
Sustentável) 
 

Qualitative (2) 
(Plan Estratégico 
Distrital (PED)) 
(Plano de Ação Vitória 
Sustentável) 
 
Quantitative (2) 
(Plan Estratégico 
Distrital (PED)) 
(Plano de Ação Vitória 
Sustentável) 
 
 
Spatial (2) 
(Plan Estratégico 
Distrital (PED)) 
(Plano de Ação Vitória 
Sustentável) 

(2) 
(Plan 
Estratégico 
Distrital (PED)) 
(Plano de Ação 
Vitória 
Sustentável) 

 Stakeholder 
consultation/questionnaire (2) 
(Auckland Plan 2050) 
(Plan Estratégico Distrital (PED)) 

Yes (0) 
 
No (2) 
(Auckland Plan 
2050) 
(Plan Estratégico 
Distrital (PED)) 

Qualitative (2) 
(Auckland Plan 2050) 
(Plan Estratégico 
Distrital (PED)) 
  
Quantitative (1) 
(Plan Estratégico 
Distrital (PED)) 
 
Spatial (1) 
(Plan Estratégico 
Distrital (PED)) 

(2) 
(Auckland Plan 
2050) 
(Plan 
Estratégico 
Distrital (PED)) 
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Table D2: Policies Using Modeling-Based Scenario Development Approaches 

Type Methods (#, Policy Name) Use of 
SSPs/SRES (#, 
Policy Name) 

Scenario Output (#, 
Policy Name) 

Policies (#, 
Policy Name) 

Modeling-based 
scenario 
development 

Downscaling (3) 
(City of Melbourne Climate Change 
Adaptation Strategy) 
(The City of London Climate Change 
Adaptation Strategy) 
(Growing Stronger: Toward a Climate 
Ready Philadelphia) 
 
 
 

Yes (3) 
(City of 
Melbourne 
Climate Change 
Adaptation 
Strategy) 
(The City of 
London Climate 
Change 
Adaptation 
Strategy) 
(Growing 
Stronger: 
Toward a 
Climate Ready 
Philadelphia) 
 
No (0) 
 

Qualitative (0)  
 
Quantitative (3) 
(City of Melbourne 
Climate Change 
Adaptation Strategy) 
(The City of London 
Climate Change 
Adaptation Strategy) 
(Growing Stronger: 
Toward a Climate 
Ready Philadelphia) 
 
Spatial (0) 

(3) 
(City of 
Melbourne 
Climate Change 
Adaptation 
Strategy) 
(The City of 
London Climate 
Change 
Adaptation 
Strategy) 
(Growing 
Stronger: 
Toward a 
Climate Ready 
Philadelphia) 

 Predictive/statistical modeling (5) 
(City of Virginia Beach Comprehensive 
Plan) 
(The Fourth Regional Plan) 
(Climate Change Adaptation Strategy 
for the City of Rio de Janeiro) 
(Davao City Climate Change Action 
Plan) 
(Plan de Acción “Panamá Ciudad 
Sostenible”) 

Yes (0) 
 
No (5) 
(City of Virginia 
Beach 
Comprehensive 
Plan) 
(The Fourth 
Regional Plan) 
(Climate Change 
Adaptation 
Strategy for the 
City of Rio de 
Janeiro) 
(Davao City 
Climate Change 
Action Plan) 
(Plan de Acción 
“Panamá Ciudad 
Sostenible”) 

Qualitative (1) 
(Plan de Acción 
“Panamá Ciudad 
Sostenible”) 
 
Quantitative (5)  
(City of Virginia Beach 
Comprehensive Plan) 
(The Fourth Regional 
Plan) 
(Climate Change 
Adaptation Strategy 
for the City of Rio de 
Janeiro) 
(Davao City Climate 
Change Action Plan) 
(Plan de Acción 
“Panamá Ciudad 
Sostenible”) 
 
Spatial (3) 
(The Fourth Regional 
Plan) 
(Climate Change 
Adaptation Strategy 
for the City of Rio de 
Janeiro) 
(Plan de Acción 
“Panamá Ciudad 
Sostenible”) 

(5) 
(City of Virginia 
Beach 
Comprehensive 
Plan) 
(The Fourth 
Regional Plan) 
(Climate 
Change 
Adaptation 
Strategy for the 
City of Rio de 
Janeiro) 
(Davao City 
Climate Change 
Action Plan) 
(Plan de Acción 
“Panamá 
Ciudad 
Sostenible”) 
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Table D3: Policies Using Existing Socio-Economic Projections 

Type Methods (#, Policy Name) Use of 
SSPs/SRES (#, 
Policy Name) 

Scenario Output (#, 
Policy Name) 

Policies (#, 
Policy Name) 

Use of existing 
projections 

Use of existing projections (9) 
(City of Melbourne Climate Change 
Adaptation Strategy REFRESH) 
(OneNYC) 
(Resilient San Francisco) 
(National Capital Region Climate 
Change Report) 
(NYC Hazard Mitigation Plan) 
(New Orleans Master Plan) 
(Dakar Resilience Strategy) 
(Surat Resilience Strategy) 
(100 Resilient: Resilient Bangkok 
Strategy) 

Yes (0) 
 
No (9) 
(City of 
Melbourne 
Climate Change 
Adaptation 
Strategy 
REFRESH) 
(OneNYC) 
(Resilient San 
Francisco) 
(National Capital 
Region Climate 
Change Report) 
(NYC Hazard 
Mitigation Plan) 
(New Orleans 
Master Plan) 
(Dakar 
Resilience 
Strategy) 
(Surat Resilience 
Strategy) 
(100 Resilient: 
Resilient 
Bangkok 
Strategy) 

Qualitative (0)  
 
Quantitative (9)  
(City of Melbourne 
Climate Change 
Adaptation Strategy 
REFRESH) 
(OneNYC) 
(Resilient San 
Francisco) 
(National Capital 
Region Climate 
Change Report) 
(NYC Hazard 
Mitigation Plan) 
(New Orleans Master 
Plan) 
(Dakar Resilience 
Strategy) 
(Surat Resilience 
Strategy) 
(100 Resilient: 
Resilient Bangkok 
Strategy) 
 
Spatial (0) 
 

(9) 
(City of 
Melbourne 
Climate Change 
Adaptation 
Strategy 
REFRESH) 
(OneNYC) 
(Resilient San 
Francisco) 
(National 
Capital Region 
Climate Change 
Report) 
(NYC Hazard 
Mitigation 
Plan) 
(New Orleans 
Master Plan) 
(Dakar 
Resilience 
Strategy) 
(Surat 
Resilience 
Strategy) 
(100 Resilient: 
Resilient 
Bangkok 
Strategy) 
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Stages of the planning process 

 
Table D4: Use of Socio-Economic Projections by Policies throughout the Adaptation Planning Process 

Planning Stage Sources (#, Policy Name) 

Preparing the ground for adaptation (0) 

Assessing climate change risks and vulnerabilities (20) 
(Auckland Plan 2050) 
(City of Melbourne Climate Change Adaptation Strategy) 
(City of Melbourne Climate Change Adaptation Strategy 
REFRESH) 
(OneNYC) 
(Resilient San Francisco) 
(National Capital Region Climate Change Report) 
(NYC Hazard Mitigation Plan) 
(City of Virginia Beach Comprehensive Plan) 
(New Orleans Master Plan) 
(The Fourth Regional Plan) 
(The City of London Climate Change Adaptation Strategy) 
(Climate Change Adaptation Strategy for the City of Rio de 
Janeiro) 
(Dakar Resilience Strategy) 
(Surat Resilience Strategy) 
(Growing Stronger: Toward a Climate Ready Philadelphia) 
(Davao City Climate Change Action Plan) 
(100 Resilient: Resilient Bangkok Strategy) 
(Plan de Acción “Panamá Ciudad Sostenible”) 
(Plan Estratégico Distrital (PED)) 
(Plano de Ação Vitória Sustentável) 

Identifying adaptation options (2) 
(Plan Estratégico Distrital (PED)) 
(Plano de Ação Vitória Sustentável) 

Assessing and selecting adaptation options (4) 
(Auckland Plan 2050) 
(Plan de Acción “Panamá Ciudad Sostenible”) 
(Plan Estratégico Distrital (PED)) 
(Plano de Ação Vitória Sustentável) 

Implementing adaptation (0) 

Adaptation monitoring, evaluation and learning  (1) 
(City of Melbourne Climate Change Adaptation Strategy 
REFRESH) 
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Policies considering equity or justice  

 
Table D5: Consideration of Equity or Justice by Policies 

Considers equity or justice (#, Policy Name) Does not consider equity or justice (#, Policy Name) 

(13) 
(Plano de Ação Vitória Sustentável) 
(Climate Change Adaptation Strategy for the City of Rio de 
Janeiro) 
(Plan Estratégico Distrital (PED)) 
(Plan de Acción “Panamá Ciudad Sostenible”) 
(City of Virginia Beach Comprehensive Plan) 
(New Orleans Master Plan) 
(Resilient San Francisco) 
(OneNYC) 
(The Fourth Regional Plan) 
(City of Melbourne Climate Change Adaptation Strategy) 
(Surat Resilience Strategy) 
(100 Resilient: Resilient Bangkok Strategy) 
(Auckland Plan 2050) 

(7) 
(Dakar Resilience Strategy) 
(The City of London Climate Change Adaptation Strategy) 
(National Capital Region Climate Change Report) 
(Growing Stronger: Toward a Climate Ready Philadelphia) 
(NYC Hazard Mitigation Plan) 
(City of Melbourne Climate Change Adaptation Strategy 
REFRESH) 
(Davao City Climate Change Action Plan) 
 

 

 


