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Abstract 

Disasters create a window of opportunity for societies to transform themselves. An increase 

in the frequency and intensity of disasters attributable to climate change will present an 

increase in these transformational adaptation opportunities, which can promote equitable 

economic growth and sustainable development.  Climate change adaptation (CCA) strategies 

that seek to transform a region from an agricultural and resource extraction-based economy 

to an industrialized-technological or service-based economy can thus have more sustainable 

adaptive capacity (AC) outcomes.  This mixed methods study included a review of the 

literature on current adaptive capacity indexes (ACIs) and compared the findings with the 

significant obstacles and determinants of AC and CCA found in  a pilot case study survey from 

coastal areas in Ghana. The objective is to develop a framework skewed towards sustainable, 

equitable, and transformational development. The literature review indicated that existing ACIs 

have been largely national or generic, specific to rural areas, or focused on agriculture while 

specific findings from the case study were also supported by the literature.  A central finding 

of this research was that climate change-related risks, vulnerabilities, and impacts are 

compounded by and linked with key development challenges.  The resultant Transformational 

Capacity Index (TCI) could be useful in promoting this type of sustainable adaptation in other 

communities while simultaneously targeting sustainable development, CCA, and equitable 

mitigation measures. 
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Introduction 

Background 

Climate change will continue to increase the frequency and intensity of hazards which 

translates into greater disaster risk for global vulnerable populations (Hallegatte et al., 2015; 

Anderson et al., 2018).  In response, the Paris Agreement on Climate Change, the Sendai 

Framework for Disaster Risk Reduction 2015–2030 (SFDRR), and the Sustainable 

Development Goals (SDGs) all formed in 2015.  And yet there is no consensus on how to 

achieve the associated disaster risk reduction (DRR) and sustainability goals contained in 

these guiding documents (Munene et al., 2018). Climate change adaptation (CCA) can also 

tend toward what has been called ‘disaster capitalism’ (Mutter, 2015), where specific and 

exclusive adaptation measures serve non-poor populations against threats like sea level rise 

(Wisner, 2016; Wisner, 2020). “Stratification and increased polarity between the rich and poor 

breeds mistrust and noncooperation among the residents of self-built, low-income 

settlements, especially youth” (Wisner 2020). The SFDRR (UNISDR, 2015) SDGs are 

ambitious but are not immune to this type of exclusive development and predatory ‘land grabs’ 

in practice (Wisner 2020).  Additionally, the SFDRR has been criticized for isolating climate 

change adaptation (CCA) from sustainable development goals and practice which is a missed 

opportunity (Kelman, 2017).  In a review of previous works leading to climate change 

adaptation and capacity models, Wisner (2016) concluded “the many other approaches to 

vulnerability, the array of other framings, models, metrics, and tools discussed are useful, but 

they only inform palliative measures. They do not reveal the root causes of vulnerability and, 

therefore, cannot point to reforms and transformations that can change a system based on 

greed, conflict, and destruction of nature.”  Meanwhile, several recent studies call into question 

the use of popular vulnerability assessment models like SoVI and the CDC’s SVI, indicating 

counterproductive or conflicting policy outputs and the ineffective weighting of locally relevant 

vulnerability variables (e.g.,Tate, 2012; Rufat et al., 2019; Emrich et al., 2020; Frazier et al., 

2020; Spielman et al., 2020). 

In this complex risk reduction environment, combining CCA with DRR is essential. This treats 

DRR like an All-Hazards mitigation framework (FEMA, 1996) and climate change is essentially 

one of the threats to be addressed. “Dealing with CCA and DRR as two isolated issues 

produces duplication of efforts and approaches; a focus on single and narrow topics; and the 

exclusion of other needed ideas and subjects” (Hore et al., 2018).  Therefore, weighting 

climate change as one key variable in an index that includes other key variables like poverty 

or injustices is preferable (Kelman et al., 2017; Hore et al., 2018).  This concept of embedding 

CCA within DRR to depoliticize risk reduction and de-emphasize a hazard-centric approach 

is not new to this decade (e.g., Kelman and Gaillard, 2008; Alexander and Mercer, 2012) nor 

is it without adoption barriers.  Islam et al. (2020) reviewed the current literature on this topic, 

conducted a case study in Bangladesh, and determined that “key challenges to the effective 

integration of DRR and CCA are found to be: inappropriate funding mechanisms, a lack of 

coordination and collaboration, a lack of implementation and mainstreaming, scale 

mismatches, poor governance, the socio-political-cultural structure, competing actors and 

institutions, lack of information, communication, knowledge sharing, and community 

involvement, and policy gaps.” 

Many studies point to smaller, locally empowered projects as the key to realizing successful 

CCA (e.g., Robert, 2010; Pasquini et al., 2013; Picketts et al., 2014) and the same holds true 
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when attempting to embed CCA into DRR (Mercer, 2010; Alexander and Mercer, 2012).  For 

example, Alexander and Mercer (2012) discuss a Process Framework as a means to integrate 

CCA and DRR by using local assets to address local vulnerabilities.  With rapid, unplanned 

urbanization adding stress to the built environment, there is an immediate need to integrate 

CCA into DRR through locally derived planning, building design, and policy development 

(Chmutina et al., 2016). Mall et al. (2019) reviewed this relationship in 371 local projects in 

South Asia and found multiple barriers to this potential synthesis including institutional 

fragmentation and lack of resource / knowledge sharing.  Local projects can also lack 

appropriately downscaled CCA data to support local DRR (Mall et al., 2019) 

Adaptive Capacity and West Africa 

This paper defines adaptive capacity (AC) as the ability of a system to adjust or change its 

characteristics to moderate potential damage, take advantage of opportunities, cope with the 

consequences of shocks or stress, and implement adaptation options.  The AC concept is 

multidimensional, multi-scalar, and multi-jurisdictional (Vincent, 2007), often refers to the local 

level when related to CCA and DRR (Jones, 2010), and is typically connected to sustainable, 

longer-term solutions (IPCC, 2012; Gebreyes et al., 2017).  However, there is little evidence 

that AC is connecting DRR and CCA at the local level (Gebreyes et al., 2017).  An extensive 

body of literature has explored the impacts of climate change for a wide range of sectors and 

a growing number of studies examined the various factors promoting CCA and building 

adaptive capacity (AC).  While this body of literature is increasing for West Africa, most studies 

for the region have primarily focused on climate change impacts for agriculture and rural 

communities (CGIAR, 2014, Shackleton et al., 2015; Abdul-Razak and Kruse, 2017; Williges 

et al., 2017).  Therefore, little empirical research has been conducted on building AC or 

developing adaptive capacity indices (ACIs) for coastal urban areas in West Africa.  ACIs have 

been developed at the national, local levels, and for agriculture.  However, no comprehensive 

and cross-sectoral ACI has been developed for coastal urban communities which could help 

measure and compare AC levels among and within countries (Adger, 2003; Sales, 2009; 

World Bank, 2009; Appeaning-Addo et al., 2011; Boateng, 2012; Arndt et al., 2015; Texier-

Teixeira et al., 2017).  What remains to be explored is what drives AC in coastal urban cities 

like Ghana, especially from a cross-sectoral perspective that links DRR, CCA and sustainable 

development.  The aim of this research is to establish a foundation that will lead to the 

development of an ACI that emphasizes equitable, transformational, and sustainable 

development for coastal urban communities in the case study area of Ghana that is applicable 

to other lower-income countries facing similar conditions. 

 

 

 

 

 



5 

Literature Review 

Climate and Social Vulnerability in West Africa 

When examining the different factors that contribute to a system’s vulnerability to natural 

hazards, Füssel (2007) adopted a holistic approach with four broad categories that 

distinguished between “internal versus external” and “socio-economic versus biophysical” 

vulnerability (Füssel, 2007; Frazier et al., 2014).  Following Füssel’s approach, the literature 

reveals a wide range of drivers that increasingly expose people to climate change impacts.  

Due to its geographic location and biophysical environment, West Africa is exposed and 

particularly vulnerable to multiple climate-related hazards, including sea level rise, coastal 

erosion, rainfall variability and extremes, recurring floods and droughts, and saltwater intrusion 

(Sales, 2009; Pelling, 2010; IISD, 2011; Sultan and Gaetani, 2016).  Most major cities in West 

Africa, including Accra in Ghana, are in low-lying coastal areas, and are therefore more 

exposed to coastal climate hazards (Sales, 2009; Appeaning-Addo et al., 2011; Hunt and 

Watkiss, 2011 Boateng, 2012; Evadzi et al., 2018).  Despite its biophysical vulnerability, West 

African coastal communities are further strained by other external stressors.  Globalization, 

population growth, unregulated urbanization, and low-lying coastal development will 

compound the predicted climate change risks facing coastal communities (Adger, 2003; Sales, 

2009; Pelling, 2010; Serrao-Neumann et al., 2014; Lemos et al., 2016).  These external socio-

economic pressures increase both exposure and sensitivity to climate change, exacerbating 

West Africa’s vulnerability.  

External biophysical and socioeconomic vulnerability is further complicated by what Füssel 

(2007) calls internal socioeconomic and structural problems.  The region also experiences a 

wide range of development challenges – including widespread poverty levels, persistent 

inequalities, and migration to coastal urban cities. Additionally, weak governance systems 

significantly undermine the region’s AC, increase social vulnerability, and magnify the 

predicted climate change impacts (Adger et al., 2003; Pelling, 2010; IISD, 2011; Serrao-

Neumann et al., 2014; Lemos et al., 2016; Sultan and Gaetani, 2016).  West Africa’s 

vulnerabilities are compounded by its high reliance on climate-dependent economic activities, 

such as agriculture, rearing, and fisheries, and its limited social, economic, infrastructural, and 

institutional capacity to adapt to climate change-related risks (Adger, 2003; Pelling, 2010; IISD, 

2011; Lemos et al., 2016; Sultan and Gaetani, 2016; Hoegh-Guldberg et al., 2017; Pauly and 

Zeller, 2017). These internal, structural socio-economic vulnerabilities are key constraints to 

the region’s AC and largely accounts for the differential exposures to climate change risks 

(Adger, 2003; Dolan and Walker, 2006; Pelling, 2010; Dumenu and Obeng, 2016; Lemos et 

al., 2016).  And while scholars agree that climate change-related risks will exacerbate West 

Africa’s social vulnerability, the precise future impacts and risks of a changing climate remain 

uncertain (IISD, 2011; Kates et al., 2012; Arndt et al., 2015).  In some instances, study findings 

conflict and add to this uncertainty.  For instance, Badmos et al. (2018) used a social 

vulnerability index (SoVI) to reveal areas of high vulnerability in Ghana, while Ayodotun et al. 

(2019) conducted a more course-grained vulnerability assessment of Western Africa which 

showed Ghana having low vulnerability across the entire country. 
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Differential Impacts of Climate Change 

Coupled with unregulated urbanization and coastal migration, rapid population growth, and 

existing development-related issues, climate change has disproportionally affected the lower-

income portions of the world (Adger, 2003; Pelling, 2010; The Sphere Project, 2015; 

Sudmeier-Rieux et al., 2017).  Many lower-income countries in Sub-Saharan Africa (SSA) will 

not be able to grow their infrastructure to meet the present rates of urbanization leading to 

greater risk (Park, 2016; Earle, 2017).  Rapid and uncontrolled urbanization usually exceeds 

local capacities to respond to changing demands while creating new economic, environmental, 

and social vulnerabilities.  Major challenges for equitable growth and sustainable urban 

development ensue (Cohen, 2006; Bayulken and Huisingh, 2015; Turok and McGranahan, 

2015; WBG, 2015a; Satterthwaite, 2016; Earle, 2017; Tutu et al., 2017).  This uneven 

distribution of climate change risks within countries exposes the underlying reasons for the 

differential exposures and adaptive capacities (ACs) that make lower-income countries more 

vulnerable to climate change (Dolan and Walker, 2006, Ayodotun, 2019).  It has also raised 

the question of what can be done to reduce climate-related vulnerabilities and enhance lower-

income nations’ capacity to adapt to climate force multipliers.  Many scholars have taken a 

historical and economic lens to address these questions.  They suggest that global social 

inequalities have contributed to the current state of development and urbanization, arguing 

that differential climate change impacts are associated with social inequalities (Parks and 

Roberts, 2010; Pelling, 2010; Schlosberg, 2012; Hallegatte et al., 2015; Lemos et al., 2016; 

Hogarth and Wójcik, 2016).  

Urbanization in SSA is occurring today without industrialization, structural transformation, and 

ensuing economic growth sometimes associated with urbanization (Cohen, 2006; WBG, 

2015a; Lall et al., 2017).  The literature attributes this to the region’s dependence on 

agriculture, resource-based exports, lack of added value to its exports, or lack of tradable 

goods (Lall et al., 2017).  Park and Roberts (2010) employed a world systems theory approach, 

arguing that existing structural inequalities and uneven power relations are the root causes 

that have constrained the ability of lower-income countries to industrialize and transform their 

economies.  Despite the failure of SSA to increase manufacturing (i.e., to industrialize), the 

literature suggests that the economy in most urban cities is predominantly based on the 

services and industry sectors, with agricultural activities taking place in the urban periphery 

(World Bank, 2015a).  Therefore, urbanization has contributed to some structural 

transformation and poverty reduction in most of Africa, with Ghana being a good case study 

(WBG, 2015a; WBG, 2015b; Lall et al., 2017).  Ghana’s urbanization and economic growth 

between 1991 and 2012 was accompanied by some extent of structural transformation (WBG, 

2015a; Lall et al., 2017).  And while the agricultural sector’s share of GDP dropped about 40% 

during this period, accounting for 23% of GDP, it remains dominant by employing about two 

thirds of the population (WBG, 2015a; Lall et al, 2017).  The limited understanding of what AC 

entails however, acts as a barrier to implementing successful AC-enhancing and CCA 

strategies.  A growing number of studies have thus attempted to determine the factors that 

influence AC, identify barriers to building AC, develop frameworks to overcome these barriers, 

and develop a generic ACI-based on selected indicators (Smit, 2001; Smit and Wandel, 2006; 

Swanson et al., 2007; Jones et al., 2010; Acosta et al., 2013; Pelling and Zaidi, 2013; Lemos 

et al., 2016; Paterson et al., 2017; Ayodotun, 2019) 



7 

Determinants of AC 

There are divergent views on the specific components, determinants, and indicators of AC. 

The IPCC has specifically identified six key determinants of AC to climate change, namely, 

Economic Resources, Technology, Infrastructure, Information and Skills, Institutions, and 

Equity (Smit, 2001).  This approach has been used by most studies that develop frameworks 

to quantitatively measure AC (Klein et al., 2003; Swanson et al., 2007; Acosta et al., 2013; 

Lemos et al., 2016).  In determining the different aspects of AC, studies have also 

distinguished between generic and specific AC, or incremental and transformational AC.  

Generic AC includes root causes, such as socio-economic and political conditions, whereas 

specific AC refers to climate risk management and more technical adaptations (Vincent, 2007; 

Shackleton et al., 2015; Lemos et al., 2016).  

Incremental AC refers to tactical decisions or interventions that mostly focus on short-term 

solutions (“easy wins”) and result in slow change (Park and Roberts, 2010; Pelling, 2010; 

Kates et al., 2012; Pelling et al., 2015; Sultan and Gaetani, 2016).  These incremental 

adaptation measures are usually more technical in nature and used to enhance specific AC.  

Contrary to incremental adaptation, transformational adaptation addresses the more complex, 

underlying socio-economic, political, and structural root causes of low AC and vulnerability 

(Adger, 2003; Vincent, 2007; Pelling, 2010; Kates et al., 2012; Pelling et al., 2015; Shackleton 

et al., 2015; Sultan and Gaetani, 2016; Holland, 2017).  As Shackleton (2015) summarizes, 

transformational adaptation includes “access to particular forms of state support, relocation, 

social protection or major structural reform to provide alternative livelihood pathways and 

options.”  Transformational adaptation strategies are thus larger and more innovative in 

nature, address deep-rooted inequalities and corruption, thereby seeking to produce long-

term, sustainable changes with equitable outcomes (Pelling, 2010; Kates et al., 2012; 

Shackleton et al., 2015; Sultan and Gaetani, 2016).  Park et al. (2012) argue that the extent 

of change creates the distinction between incremental and transformational adaptation, noting 

that incremental adaptation focuses on “maintenance of the incumbent system or process”, 

while transformational adaptation involves “the creation of a fundamentally new system or 

process” (Park et al., 2012).  Similarly, Castells-Quintana et al. (2018) note that while 

incremental, adaptation is static and seeks to improve socioeconomic resiliency through 

existing systems, “adaptation strategies need to recognize the opportunity of leveraging 

underlying dynamics of economic development, rather than simply trying to preserve existing 

practices – in a word, they need to become more transformational in nature.” 

Barriers and Enablers of AC 

Most available literature on AC and CCA focuses on identifying barriers to adaptation, 

including factors that strengthen a system’s capacity to adapt and implement adaptation 

strategies (Pelling, 2010; Olhoff, 2011; Shackleton et al., 2015).  A wide range of barriers 

emerge from the complexities of CCA that potentially undermine AC and deter adaptive action 

(Füssel, 2010; Shackleton et al., 2015).  Each determinant of AC can ultimately act as a barrier 

to adaptation.  These barriers entail both resource limitations (biophysical, financial, and 

human) and deeply entrenched structural and institutional problems (inequitable distribution 

of resources, uneven power relations, and neglect of socio-cultural issues).  Effective AC-

building and CCA strategies should thus incorporate both types of barriers (Füssel, 2010; 

Jones et al., 2010; Pelling, 2010; Asare-Kyei et al., 2015).  Asare-Kyei et al. (2015) emphasize 
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that CCA and AC strategies need to “tackle complex settings of hazards occurrence as well 

as the dynamic socio-economic and environmental exposure.” 

AC barriers that relate to resources include poor technological capabilities like weak hazard 

monitoring systems, and limited transfer of technological knowledge, skills, and resources 

(Pelling, 2010).  Lack of adequate financial capital or access to credit and financial services 

can significantly undermine AC and CCA (Pelling, 2010; Shackleton et al., 2015; Sultan and 

Gaetani, 2016; Castells-Quintana et al., 2018).  Finally, the literature reveals that CCA current 

adaptation practices have mostly focused on technical, engineering and infrastructural 

strategies and less on ecologically sustainable techniques to manage climate change impacts, 

such as sea level rise, coastal erosion, and inundation.  This undermines the potential of 

environmental factors for enhancing AC (Füssel, 2010; Sultan and Gaetani, 2016). This 

technocratic and incremental approach to adaptation can also act as a barrier for more long-

term, transformational adaptation that might be needed to significantly enhance AC and 

reduce vulnerabilities to climate change risks.  “Deep rooted inequalities and systematic 

marginalization of certain groups of people have historically characterised many countries in 

SSA and, without transformational shifts in political discourses and governance structures, 

these will continue to block poor people’s ability to adapt to new, specific climate risks” 

(Shackleton et al., 2015). 

Numerous studies have identified and explained these deep-rooted structural, institutional and 

socio-economic factors that undermine AC and inhibit optimal CCA (Adger et al., 2003; 

Vincent, 2007; Pelling, 2010; Asare-Kyei et al., 2015; Shackleton et al., 2015; ; Sultan and 

Gaetani, 2016; Sanogo et al., 2017)  “Top-down” approaches for identifying and developing 

CCA priorities and AC building strategies usually neglect local perceptions, local expertise, 

and local participation.  This combination leads to unsuccessful CCA or inequitable AC and 

development outcomes, thereby creating new risks and vulnerabilities.  Therefore, using an 

inclusive social justice lens, many scholars suggest that to enable CCA and promote AC in a 

sustainable and equitable way, a more “bottom-up” or grassroots approach is needed that 

seeks to build local agency, foster locally-driven innovation, and create learning opportunities 

(Adger, 2003; Vincent, 2007; Pelling, 2010; Asare-Kyei et al., 2015; Shackleton et al., 2015; 

Sultan and Gaetani, 2016; Sanogo et al., 2017).  The literature adds that donor mandates and 

priorities often conflict with local governance and hinder efficient AC and CCA strategies. 

(Pelling, 2010; Shackleton et al., 2015; Lemos et al., 2016).  These socioeconomic, political, 

institutional, and cultural aspects of AC are usually underestimated, but constitute key barriers 

to sustainable and equitable AC - especially transformational adaptation.  “Such adaptation 

strategies require government and private sector support, which may require deep-seated 

political and economic reform and a more pro-poor agenda” (Shackleton et al., 2015). 

Role of Transformational Adaptation  

The IPCC defines transformation in the context of CCA and DRR as ““adaptation that changes 

the fundamental attributes of a system in response to climate and its effects” (IPCC, 2014). 

Recent climate change studies have called for an increased understanding of the role of 

transformational adaptation in overcoming the deeply rooted, structural factors driving 

vulnerability and low AC.   This includes integrated and holistic approaches to AC-building that 

links CCA with sustainable development objectives (Adger, 2003; Sales, 2009; IISD, 2011; 

Olhoff, 2011; Serrao-Neumann et al., 2014; Shackleton et al., 2015; Lemos et al., 2016; 

Castells-Quintana et al., 2018).  Climate change creates a “window of opportunity” for 

transformational adaptation to be designed in a way that can promote economic growth and 
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sustainable development (Pelling, 2010; Bayulken and Huisingh, 2015; Ensor et al., 2015; 

Lemos et al., 2016; De Vries, 2017; Castells-Quintana et al., 2018; McShane and Yusuf, 

2019).  Economic diversification and structural transformation traditionally associated with 

industrialization and urbanization have led to increased economic growth and human 

prosperity (Castells-Quintana et al., 2018).  Planned (transformational) adaptations that 

diversify a community’s economic base and source of income can reduce climate vulnerability 

and promote sustainable economic growth.  CCA strategies that seek to transform the 

economic base of a community from an agricultural and resourced extraction-based economy 

to an industrialized, technological, or service-based economy can thus have more optimal and 

sustainable CCA and AC outcomes.   

Conversely, studies have shown that climate change impacts can compromise development 

gains by exacerbating existing vulnerabilities and creating new risks.   Therefore, it is vital that 

CCA strategies are coupled with development projects (e.g., infrastructure resilience) and 

integrated with local community planning (e.g., land-use and coastal management) (Arndt et 

al., 2015).  A literature review by Castells-Quintana et al. (2018) supported this position, stating 

“that further research on adaptation needs to be framed in the broader context of sustainable 

development, and therefore consider how specific adaptation policies may affect the interplay 

between on-going development trends.”  Busayo and Kalumba (2020) suggest a new problem 

analysis model emphasizing the harmonization of “policy, programme and practice” to bring 

transformative solutions from the integration of CCA with DRR.  “The increasing knowledge of 

resilience brings together aspects of transforming human livelihoods in order to address the 

hurdles of highest normative priority and enhance improved climate adaptation and disaster 

reduction” (Busayo and Kalumba, 2020).  However, this same study noted the lack of existing 

transformations seen locally in practice.  A review of 80 publications related to transformational 

adaptation by Fedele et al., (2019) concluded that the pursuit of this type of adaptation model 

can bring much needed efficiency and sustainability to CCA. “Despite several barriers to 

implement transformative adaptation, policy makers and practitioners should consider this 

option in adaptation plans to help societies to anticipate, guide, or recover from radical climate 

change impact” (Fedele et al., 2019). 

AC Frameworks and Indices  

Despite the difficulties in operationalizing and quantitatively evaluating AC, there is a growing 

number of studies that have attempted to develop conceptual ACI frameworks.  Paterson et 

al. (2017) and Pelling and Zaidi (2013) have developed similar ACIs that use generic qualities 

of AC to create a general AC framework.  These can be applied at any scale and across 

different sectors with some adjustments for local conditions (ICF GHK, 2014).  The Risk 

Management ACI proposed by Paterson et al. (2017) (see Figure 1) specifically includes four 

components, each of which has several sub-components.  Each indicator is then assessed 

based on the 5-point performance scale and assigned both a qualitative description and a 

quantitative value (1 = Very limited to 5 = Optimal) (Paterson et al., 2017).   
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Figure 1. Risk Management ACI Framework (Paterson et al., 2017). 

 

The main difference between the ACI developed by Paterson et al. (2017) and Pelling and 

Zaidi (2013), is that Paterson’s ACI is influenced by Giddens’s structuration theory (Giddens, 

1984).  “The ACI approach reveals inequalities in adaptive capacity to be greater across scale 

than across government, private and civil society sector capacity in each study area.  This has 

implications for adaptation research both by reinforcing the importance of scale and 

demonstrating the utility of structuration theory as a framework for understanding” (Paterson 

et al., 2017).  

Other studies have used a different approach to develop ACIs.  Swanson et al. (2007) 

developed a conceptual framework and operational method to measure AC to climate change, 

using the six IPCC AC determinants (i.e. equity, knowledge, technology, infrastructure, 

flexibility, economic power).  Using existing socio-economic and environmental data from 

Census Data, Swanson et al. (2007) developed a GIS-based index of AC specifically for 

agriculture. They selected aspects and indicators of AC and organized them using the six AC 

determinants.  Each indicator value was normalized, aggregated to a determinant value which 

was then aggregated into the overall ACI.  Acosta et al. (2013) similarly used the six 

determinants identified by the IPCC and developed the first spatially explicit scenario-driven, 

indicator-based model of AC to climate change (see Figure 2).  This AC model is based on 12 

socio-economic indicators, which are aggregated into the six determinants of AC, further 

aggregated into three AC components (Awareness, Ability and Action) and finally aggregated 

into the ACI using a fuzzy theory (Acosta et al., 2013).  This model can be modified, by 

incorporating specific indicators that capture climate change issues, and by tailoring the 

indicators to reflect the local context and conditions.  
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Other scholars have employed the Acosta et al. (2013) methodology as a basis to develop 

ACIs and frameworks for different sectors and using different indicators.  Similarly, Araya-

Muñoz et al. (2016) developed an ACI for the effects of climate change.  They also identified 

the same three components of AC (Awareness, Ability and Action), but chose different 

indicators for each AC component using a GIS-based, fuzzy overlay approach (Araya-Muñoz 

et al., 2016).  Fischer and Frazier (2018) developed a framework to measure social 

vulnerability to climate change in forest areas. Though they did not develop an ACI per se, 

their social vulnerability index included improved measures and indicators of exposure, 

sensitivity, and AC.  Like other studies, their AC component included indicators representing 

human and social capital, physical ability or agency, and access to resources.  

Figure 2. Indicator matrix of AC model (Acosta et al., 2013) 

 

 

Jones et al. (2010) adopt a slightly different approach for developing a local adaptive capacity 

(LAC) framework as part of the Africa Climate Change Resilience Alliance (ACCRA) program,  

These authors argue that an asset-oriented approach to AC, such as the Sustainable 

Livelihoods (SL) framework that uses the five capitals (human, social, economic, physical and 

natural) as indicators of AC at the community level, does not account for the dynamic nature 
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of AC or for the intangible ‘assets’ and power relations that might influence AC at the local 

level (Jones et al., 2010).  They acknowledge the value of an asset-based framework but also 

recognize that AC entails intangible assets and processes, such as decision-making and 

governance, fostering of innovation, experimentation and opportunity exploitation, and the 

structure of institutions and entitlements.  Combining these approaches and these 

determinants, they derived the core characteristics of the LAC model (see Figure 3).  However, 

a study by Gebreyes et al. (2017) based in Ethiopia that employed this model found little 

connection between CCA, DRR, and transformative adaptation taking place locally. 

Figure 3. Local Adaptive Capacity (LAC) five characteristics (Jones et al., 2010) 

Adaptive capacity at the local level 

Characteristic Features that reflect a high adaptive capacity 

Asset base  Availability of key assets that allow the system to respond to evolving 
circumstances. 

Institutions and entitlements Existence of an appropriate and evolving institutional environment that allows 
fair access and entitlement to key assets and capitals. 

Knowledge and information The system has the ability to collect, analyse and disseminate knowledge and 
information in support of adaptation activities. 

Innovation The system creates an enabling environment to foster innovation, 
experimentation and the ability to explore niche solutions in order to take 
advantage of new opportunities. 

Flexible forward-looking 
decision-making and 
governance 

The system is able to anticipate, incorporate and respond to changes with 
regards to its governance structures and future planning. 

 

Literature Gap 

A large body of literature examines climate change impacts and adaptations on different 

sectors including agriculture, fisheries, water resources, energy, human health, coastal zones, 

tourism, and industry (Adger, 2003; IISD, 2011; Arndt et al., 2015).  Most studies, especially 

for the lower-income world including West Africa, have predominantly focused on agricultural 

impacts like crop yield, food production, and food security (Jalloh et al., 2013; Niang et al., 

2014; Arndt et al., 2015; Shackleton et al., 2015; Douxchamps et al., 2016; Sultan and 

Gaetani, 2016; Abdul-Razak and Kruse, 2017; Sanogo et al., 2017; Sudmeier-Rieux et al., 

2017; Williges et al., 2017).  Agriculture, which is largely rain-fed and thus heavily dependent 

on climate, forms the backbone of the economy in most West African countries and employs 

between 40 to 90 percent of the population (IISD, 2011; Arndt et al., 2015; Hallegatte et al., 

2015).  Climate change could largely affect and threaten the livelihoods of agriculture-

dependent rural populations or smallholder farmers, which explains why literature on CCA and 

AC-building strategies has mostly concentrated on the agricultural sector and on building AC 

for farmers and rural communities (Shackleton et al., 2015; Myers et al, 2015; Abdul-Razak 

and Kruse, 2017; Williges et al., 2017). 

There is also an extensive body of literature on climate change impacts for coastal 

communities.  However, most of these studies have focused on the Asia-Pacific region, 

including the Philippines, Vietnam, India, Indonesia, Australia and Small Island Developing 

States (Sales, 2009; World Bank, 2009; IISD, 2011; Briones and Felipe, 2013; Serrao-

Neumann et al., 2014; Arndt et al., 2015; WBG, 2016; Fischer and Frazier, 2018).  An 

extensive review of the literature, covering 47 nations in both Asia and Africa, by Ford et al. 

(2015) found similar CCA barriers in all nations with the least amount of action evident in the 
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most vulnerable nations. Numerous studies indicate that large numbers of people will be 

exposed to major coastal hazards exacerbated by climate change, development, rapid 

unregulated urbanization, and population growth (Adger, 2003, Sales, 2009; World Bank, 

2009; Appeaning-Addo et al., 2011; Boateng, 2012; Serrao-Neumann et al., 2014; WBG, 

2016;  Texier-Teixeira et al., 2017; Fischer and Frazier, 2018).  The literature further 

acknowledges the scarcity of research specifically in coastal urban cities in West Africa 

(Adger, 2003; Sales, 2009; Appeaning-Addo et al., 2011; Boateng, 2012; Texier-Teixeira et 

al., 2017).  “Anticipating implications of adaptive action for future adaptive capacity in coastal 

cities in Africa is particularly limited as knowledge and information on human-environmental 

interactions in the dynamic and diverse governance context of urban development in African 

coastal regions is currently scarce” (Frick-Trzebitzky, 2017).   

Finally, there is little literature on cross-sectoral and transformational CCA strategies for 

coastal urban cities in West Africa (Adger, 2003; Sales, 2009; World Bank, 2009; Appeaning-

Addo et al., 2011; Boateng, 2012; Arndt et al., 2015; Texier-Teixeira et al., 2017).  In fact, this 

literature review revealed that no comprehensive and cross-sectoral ACI for coastal urban 

communities has been developed that can measure, assess, and compare AC levels among 

or within countries.  Considering the limitations in the literature, the rapid rate of urbanization, 

and climate change projections, it becomes evident that further study on how climate change 

will impact coastal urban communities in West Africa and similar global communities is 

necessary.   

 

Methodology 

Research Methods 

A mixed methods approach that merges both quantitative and qualitative data was used to 

provide a more holistic analysis of the research problem.  Qualitative data clarified the process 

of CCA and AC, climate change impacts, and factors essential for building and promoting AC 

in coastal urban communities, while quantitative data helped determine the value of each of 

the key determinants (Creswell and Creswell, 2018) for building AC in Ghana.  Such a mixed 

methods approach also guided the development of a context specific ACI that is skewed 

towards equitable, sustainable, and transformational development that can be utilized in 

similar contexts.  A concurrent triangulation mixed methods approach was employed to 

investigate the pilot case study, whereby quantitative and qualitative data were collected 

simultaneously, during one data collection phase, and were then merged to allow for 

comparisons.  The purpose of the concurrent triangulation strategy was to compare the two 

data types for cross-validation, to identify similarities (convergence) and differences 

(divergence), and for eliciting new insights and different perspectives (Creswell and Creswell, 

2018).  Using a mixed methods approach to triangulate the data helps ensure research 

validity.  By using multiple types and sources of data, such as content analysis of the literature, 

a survey, and key informant interviews (KIIs) qualitative and quantitative methods merged to 

confirm and ensure the validity of results (Creswell and Creswell, 2018). 
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The study’s survey questions and, ultimately, the data generation revolved around these four 

main research question headings: 

1. What are the main climate change impacts for coastal urban communities in Ghana? 

2. What are the barriers for building and developing adaptive capacity to climate change 

in coastal urban communities in Ghana? 

3. How can adaptation barriers be addressed while linking AC to cross-sectoral 

transformational adaptation in Ghana? 

4. How can an ACI or framework, skewed towards transformational adaptation and 

sustainable development, promote long-term economic growth and development in 

coastal urban areas? 

Qualitative data collected included both KIIs and a content analysis of the existing literature. 

While 20 experts – both academics and professionals – from the fields of sustainable and 

social development, environmental, waste management, and climate change were contacted 

to participate in the interview, only three agreed to take part.  The fact that no pre-established 

relationship existed with most experts contacted, along with the time commitment required for 

an interview likely explains the low response level. The sample size (including the survey size) 

moved the study classification to the level of a ‘pilot study’ which has proven to add value to 

the body of literature (e.g., Morin, 2013, Ivey, 2014).  KIIs were therefore conducted with three 

experts to better understand the differential climate change impacts and factors that constrain 

or enhance AC in coastal urban communities in Ghana.  Key Informants (KIs) were selected 

through a combination of convenience and snowball sampling.  To cover all topics and collect 

relevant and meaningful results, semi-structured interviews were conducted using the 

research questions as a guide to develop semi-structured questions.  This interview approach 

allowed for all major themes and questions to be covered and provided the KIs the flexibility 

to freely express themselves which provided more local understanding on the topics covered.  

In addition to the KIIs, qualitative data to address specific research questions were obtained 

through a content analysis of existing literature, including scholarly articles, local government 

sources, The World Bank, and United Nations (UN) reports.   

Quantitative data were also collected to supplement, build on, and validate the qualitative data 

obtained from the literature and the KIIs. A survey instrument was administered via 

SurveyMonkey to a larger sample population of experts in the aforementioned fields. 

Participants for the survey were selected using convenience and snowball sampling and were 

limited to Ghanaians and people currently working in Ghana. The survey was also 

administered to KIs that agreed to participate. The survey was initially sent out to 15 people; 

however, due to the snowball sampling technique, 19 people finally responded to the survey. 

Table 1 presents a summary of the survey data collection results. While the majority of 

participants fully completed the survey, five (5) partially completed the survey, answering 

selected questions that still added value, and three (3) provided incomplete surveys, having 

only completed the demographic survey section. Out of the 19 survey respondents, 10 

represented a non-governmental organization (NGO), seven (7) an academic institution, one 

a multilateral/ international financial institution, and one a local authority. The majority of 

respondents also noted that they were currently involved in a project promoting CCA and AC-

building to climate change in coastal urban communities in Ghana. 
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Table 1. Summary of survey data collection results 

 Completed 
Partially 

Completed 
Incomplete Total 

Number of 
respondents 

11 5 3 19 

% of total 58% 26% 16% 100% 

 
The survey followed the structure of the research questions and included a combination of 

open-ended, close-ended, ranking, and Likert scale questions.  Likert scales easily 

administered and are common in surveys to measure a person’s disposition on a specific topic 

(Camparo and Camparo, 2013).  The goal of the survey was to identify, elaborate, and provide 

a numeric description of key patterns regarding climate change impacts which included 

quantifying the relative importance of the different climate vulnerabilities and determinants that 

hinder or enhance AC and CCA.  These factors can ultimately be used to develop an ACI 

framework for coastal urban areas in Ghana and other communities with similar contexts 

(Fabbris, 2013; Abdul-Razak and Kruse, 2017).  For the close-ended, open-ended, and Likert 

scale questions regarding development challenges opposite CCA obstacles, both completed 

and partially completed survey results were analyzed.  Partially completed survey results were 

included as most respondents provided answers for these types of questions, offering valuable 

insight and information. Any result that failed to match the total number of respondents was 

due to partially completed surveys.   In addition to the survey, quantitative data was also 

obtained from organizations that are either working or have collected data on the field, such 

as World Bank reports, UN agency reports, the African Development Bank database, and 

through official Government Statistics and Reports.  Such numeric indicators include but are 

not limited to demographic, socio-economic, and infrastructural data in order to identify climate 

change impacts, vulnerabilities and factors enhancing AC.  

In addition to the survey, quantitative data were obtained from organizations that are either 

working or have collected related data, such as World Bank reports and datasets, UN agency 

reports and databases (UNICEF, UNDP, UNEP, WFP, SDG indicators), the African 

Development Bank database, as well as through official Government Statistics and Reports. 

Such numeric indicators include but are not limited to demographic, socio-economic, and 

infrastructural data in order to identify climate change impacts, vulnerabilities and factors 

enhancing AC. 

Data Analysis Methods 

The qualitative data collected from the KIIs were analyzed using the qualitative data analysis 

software NVivo.  Open-coding was utilized to look for common themes, identify trends, and 

group codes under common topics.  Open-coding was also used to see if the themes identified 

in the interview results matched the themes identified in the literature content analysis.  The 

analysis of KII results complemented the data collected and analyzed through the content 

analysis of the existing literature.  Quantitative data analysis also took place in conjunction 

with the qualitative data analysis.  Excel software was used to analyze the quantitative data 

from the surveys.  The survey data was aggregated to ensure anonymity and allow for 

generalizations of results.  The survey results helped generalize both quantitative and 

qualitative results to develop an ACI that was skewed towards equitable, transformational and 

sustainable development for coastal urban communities - not only in Ghana but in other lower-

income countries facing similar conditions.  
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Pilot Case Study - Data Analysis 

Case Study Background 

Ghana is a country in West Africa located along the Coast of Guinea and has an estimated 

population of 29.2 million people (World Bank, 2017a).  The stable democracy of Ghana was 

projected to be the fastest growing economy in Africa in 2018 (World Bank, 2017a; Dzawu, 

2018).  In 2017, the gross national income (GNI) per capita was $1,380, classifying Ghana as 

a lower middle-income country (GFDRR, 2016; World Bank, 2017a).  The urban population 

increased between 1984 and 2014 from under 4 million to 14 million (WBG, 2015b).  In 2017, 

Ghana’s urban population accounted for 54% of the total country population (World Bank, 

2017a).  Rapid economic growth and urbanization has concentrated in coastal areas with 

Ghana’s coastal land representing about 7% of its total land area while accommodating 25% 

of the total population (IISD, 2011; MESTI, 2015; World Bank, 2017a; Evadziet al., 2018).  

Accra, the coastal capital and largest city, is home to more than 4 million people, or about 17% 

of the population (DARA, 2013; Akubia, 2016).  Coastal urban areas are also the sites of major 

infrastructure including the port of Tema and Sekondi-Takoradi which serve as major sources 

of revenue generation for coastal cities and the country in general.  Ghana is facing a wide 

range of challenges including the risks associated with rapid and unregulated urbanization, 

rising urban poverty rates, poor drainage, overtaxed water management systems, and 

insufficient sanitation facilities – all of which will be compounded by the effects of climate 

change (Berggren, 2008; DARA, 2013).  For example, sand mining, dam, and port 

construction combined with sea level rise and storm surge due to climate change is projected 

to result in an average rate of coastal erosion in Ghana exceeding 1.5 meters/year and putting 

more than 280,000 people at risk of losing their livelihoods (NADMO, 2010; Angnuureng et 

al., 2013; ECOWAS, 2013; World Bank, 2011; UNDP, 2013b; MESTI, 2015; Dadson et al., 

2016). 

What are the main climate change impacts for coastal urban communities 

in Ghana? 

Participants were asked to identify how climate change threats are affecting coastal urban 

areas in Ghana.  Coastal erosion appeared to pose the greatest current threat to coastal urban 

cities in Ghana, with 12 of 15 respondents selecting “major affect” and 3 out of 15 “moderate 

affect”.   Sea level rise and coastal inundation and flooding received similar responses, with 

sea level rise identified as a slightly more severe climate change threat affecting such 

communities.  Saltwater intrusion received different responses, with six respondents 

considering it a “major affect” and another six labeling it a “moderate affect.”  Notably, most 

respondents perceived that all threats are majorly or moderately affecting coastal urban cities 

- a finding that is consistent with the literature.  When this question was asked as an open-

ended question, 7 out of 13 participants who answered also identified declining fish stock due 

to warmer oceans as a main climate change-related risk.  This indicates that fishing livelihoods 

are amongst the most affected by climate change which is again consistent with the literature 

(Hoegh-Guldberg et al., 2017; Pauly and Zeller, 2017).  When asked to identify the main 

sources of livelihood in coastal urban communities, all 14 respondents mentioned fishing or 

fish-related activities, half mentioned small-scale trading, and 5 out of 14 mentioned farming 

and tourism as key livelihood options. Climate change is thus adversely impacting these 
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coastal communities by disrupting their socio-economic activities, sources of livelihood, and 

overall wellbeing (IISD, 2011; World Bank, 2011; DARA, 2013; MESTI, 2015).   

To validate the literature results, survey participants were asked to rank the vulnerability of the 

different sectors to climate change in coastal urban communities in Ghana.  Participants were 

asked to rank 10 sectors in order of most to least vulnerable. The most vulnerable sector was 

ranked as 1st and was assigned a weight of 10, and the least vulnerable sector ranked 10th 

and assigned a weight of 1.  A score, reflecting the weighted ranking for each sector, or answer 

option, was then automatically calculated by SurveyMonkey, which then helped rank the 

sectors most vulnerable to climate change. More specifically, the average ranking score was 

calculated based on the formula,  

𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑟𝑎𝑛𝑘𝑖𝑛𝑔 𝑠𝑐𝑜𝑟𝑒 =
X1W1 + X2W2 + X3W3 + ⋯ + XnWn

Total
 

Where X = response count for answer choice, W=weight of ranked position, N=number of 

answer choices (in this case 10), and Total = total number of participant responses (for each 

sector using SurveyMonkey – 2018 version).  Table 2 ranks the perceived vulnerability of 

sectors to climate change by all respondents who answered this question.  Fisheries, 

Agriculture and Human health were the three most vulnerable sectors to climate change 

followed by Coastal Zone Management.  Energy, Tourism, and Urban Development were the 

three lower ranked sectors – despite being highlighted in the literature as sectors that are 

highly vulnerable to the effects of climate change (EPA Ghana, 2012; USAID, 2012; UNDP, 

2013b; Arndt et al., 2015; MESTI, 2015; World Bank, 2017b).  This slight inconsistency 

between the survey and literature review results may be attributable to more keen insights 

found in local feedback or it could imply that locals are putting more weight on climate change 

impacts to their livelihoods by ranking fisheries, agriculture, and human health the most 

vulnerable sectors. 

Table 2. Key sectors vulnerable to climate change (all survey results) 

Sectors Weighted score Total # of 

responses 

1. Fisheries 7.82 11 

2. Agriculture 7.64 11 

3. Human health 6.86 14 

4. Coastal zone management 6.17 12 

5. Water management 5.7 10 

6. Biodiversity/Ecosystem 5.55 11 

7. Energy 5.54 13 

8. Tourism 5.17 12 

9. Urban development/management 5.09 11 

10. Other(s) 2.38 8 

The results also indicated that climate change vulnerability is mostly determined by socio-

demographic and economic factors, such as gender, age, and source of livelihood, again 

confirming the literature results (Sales, 2009; Pelling, 2010; Ensor et al., 2015; EPA Ghana, 

2012; IGGS, 2015; MESTI, 2015; Castells-Quintana et al., 2018).  Specifically, 7 out of 12 

respondents identified women, children and the elderly as most vulnerable while 4 out of 12 

identified fishermen as the most vulnerable group opposite the effects of climate change in 
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coastal urban communities in Ghana (1 participant failed to reply).  When asked to explain 

their answers, a majority of the respondents attributed the disproportionate vulnerabilities of 

these groups to one of the following factors: high dependence on climate-sensitive activities 

for their livelihoods, loss of livelihoods due to climate change impacts, or lower capacity and 

skills to cope with and adapt to climate change.  Therefore, according to the survey results 

that were supported by the literature, disproportionate climate change impacts and 

vulnerabilities were a result of high exposure and low AC. 

The Government of Ghana (GoG) identifies climate change as a major challenge that can 

reverse and impede development gains, and recognizes the importance of DRR and CCA in 

reducing vulnerabilities, building resilient communities, and promoting growth and 

development (UNDP, 2013a; IGGS, 2015). In accordance with international agreements and 

conventions, such as the UNFCCC, the Hyogo Framework for Action and the Sendai 

Framework, Ghana has made significant commitments and efforts to improve its DRR and 

CCA institutional systems (DARA, 2015; GFDRR, 2015). One of the major CCA projects 

implemented in Ghana was the $2.7 million Africa Adapt Programme (AAP)-Ghana, financed 

by the Government of Japan and launched in 2010 by the UNDP in collaboration with UNIDO, 

UNICEF and WFP (UNDP, 2013a). MESTI was the executing agency and EPA was the main 

implementing agency, with numerous other Ministries and organizations as project partners. 

This project achieved significant results with regards to strengthening the institutional 

framework and mainstreaming CCA into national and local level plans and budgets (UNDP, 

2013a). More specifically, the AAP supported the development of the National Climate Change 

Policy (NCCP), the “Policy Advisory Series (PAS),” a document on climate change issues, 

impacts and potential CCA strategies that is utilized by MESTI and EPA, as well as in 

Parliamentary Briefings, and other integrated CCA strategies and resilience plans (World 

Bank, 2011; UNDP, 2013a).  

The AAP also supported efforts to improve mechanisms and expand options for climate 

change financing, as well as provided training and capacity building to districts on 

mainstreaming and including CCA and DRR into their plans and budgets. As a result, 64 out 

of 149 districts (43%) that submitted their 2012 Composite Budget mainstreamed and included 

CCA activities in their Budgets, leading to the allocation of more than 27 million Cedis for CCA 

actions and projects in 2012 at the District level (UNDP, 2013a). Despite the key success of 

the AAP, key challenges remain for promoting AC and CCA in coastal urban areas.  Ghana 

has made significant efforts to strengthen the legal, institutional and regulatory environment 

for DRR and CCA, by developing and adopting a series of strategic plans and policies. 

Nevertheless, when asked whether there is a CCA policy or strategy and if so, how well it is 

implemented, nine (9) out of the 15 survey participants responded that Ghana has a strategy, 

but it is not effectively implemented and four (4) out of 15 noted that CCA is part of other 

sectoral plans. One participant specifically noted that while Ghana is adept at creating policy 

paperwork, it has not demonstrated the ability to implement the related  mitigation programs. 
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What are the barriers for building and developing adaptive capacity to 

climate change in coastal urban communities in Ghana? 

Development related challenges identified in the literature were largely confirmed by the 

survey and interview results.  When participants were asked to identify key development 

challenges facing coastal urban areas in Ghana in an open-ended question, five primary 

challenges emerged.  Inadequate sanitation and clean water were identified by 10 out of 15 

people as major development challenges, whereas 5 out of 15 considered rapid slum 

development a primary vulnerability (2 participants failed to reply).  Poverty, unemployment, 

and (lack of) education were identified as key challenges by 3 out of 15 participants.  When 

this question was asked as a Likert scale question, providing participants with a list of 

development challenges, the results were generally similar thereby strengthening their validity.  

Poverty emerged as one of the most important development issues, with 10 out of 15 

respondents rating it as “very important” and 3 out of 15 as “moderately important”.  And while 

variables like poverty or inequality are common vulnerability indicators (inland or coastal), they 

remain an important component of any discussion on coastal resiliency (Frazier et al., 2014). 

Access to basic services were also highlighted as major development challenges, with clean 

water and sanitation considered slightly more important than education and unemployment, 

as highlighted in Table 3.  Although not as important, the rapid proliferation of slums was also 

rated as an important development challenge.  Clearly, the development challenges 

highlighted by survey participants reflected and validated the development challenges 

identified in KIIs and the literature. 

Table 3. Development challenge ratings, by number of survey responses. 

Development challenges Very important 
Moderately 

important 

Total # of responses 

for these two scales 

DRM 10 4 14 

Clean water 8 6 14  

Poverty 10  3 13  

Sanitation infrastructure 9 4 13  

Water management/drainage 

infrastructure 
9 4 13 

Urbanization 7 6 13 

Education/literacy 5 8 13  

Health infrastructure 5 8 13 

Unemployment 7 5 12  

Income inequality 5 7 12 

Institutional & regulatory framework for 

CCA 
8 3 11 

Informal settlements (slums) 6 4 10  

Effectiveness of service delivery 5 5 10 

Participatory decision-making 6 3 9 

Gender inequality 4 5 9 

Corruption 2 6 8 
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The six main barriers to CCA and building AC of coastal urban areas in Ghana are knowledge, 

institutional, economic, natural resource dependence, and governance barriers, First, 

knowledge is access to information, and skills referencing human capital, education and 

training, access and quality of climate and weather-related information, and knowledge about 

alternative DRR and CCA practices. Lack of knowledge about the potential risks and 

adaptation strategies climate change can severely restrain a population’s AC (IISD, 2011; 

UNDP, 2013a; DARA, 2015; Castells-Quintana, 2018). Even though NADMO has made 

significant efforts to widely disseminate information about climate change hazards through its 

website, newsletters and public information campaigns, knowledge and information about 

climate change-related risks is lacking (DARA, 2015).  

Next, institutional barriers are those related to land property rights, CCA, and DRM regulatory 

and legal environments, unregulated urbanization and coastal urban development, as well as 

risk identification (EWS, forecasting, hazard mapping) and risk assessments. When asked to 

rate the existing administrative/institutional, regulatory and legal environment for CCA in 

Ghana, most respondents (7/15) characterized it as “Average,” five (5) out 15 as “Good,” and 

the remaining three as “Fair” or “Poor.” These results indicate that while Ghana’s CCA 

institutional framework is not considered particularly weak, it is still perceived as a barrier to 

effective CCA, and therefore, strengthening it would enhance climate resilience and promote 

AC-building. Lack of knowledge about climate change impacts and appropriate adaptation 

strategies in Ghana is mostly a result of inadequate risk identification mechanisms, such as 

climate and weather information centers, forecasting and EWS, inadequate risk reduction 

programs, such as integrating climate, disaster and health education (including CCA and 

DRR) into school (national education) curricula, and weak links between scientific, cultural 

knowledge, and CCA strategies (World Bank, 2011; EPA, 2012; UNDP, 2013a; DARA, 2015; 

IGGS, 2015; MESTI, 2015).  Limited funding for DRR and CCA strategies/programs, weak 

EWS, and inadequate preparedness measures and mechanisms for early response are major 

institutional barriers to AC for coastal urban areas in Ghana (DARA, 2015). Another 

institutional gap that hinders AC is the lack of multi-hazard risk and vulnerability assessments 

and cost-benefit analyses due to inadequate data collection and analysis experts, and 

insufficient training and capacity building activities (DARA, 2015; Evadzi, 2018). When asked 

to rate the institutional capacity for coastal urban areas in terms of risk identification, risk 

reduction, knowledge and learning, and adaptive governance, the majority of respondents 

characterized it as “Average” or “Fair/Basic,” confirming the barriers identified in the literature.   

Economic or financial barriers also impede effective CCA and AC-building in coastal urban 

communities in Ghana (IISD, 2011).  Associated with financial barriers are infrastructural 

barriers, which refer to the availability, access and quality of transportation, health, energy, 

drainage, sanitation and waste management systems. Amongst the main development-related 

challenges facing coastal urban communities in Ghana is its poorly built basic infrastructure, 

and more specifically, its deficient drainage and water management, sanitation, and sewage 

management systems (IISD, 2011; DARA, 2015). These factors, relating to the built 

environment, are major risk drivers, exacerbate the vulnerability to climate change, and can 

significantly hinder the AC of coastal urban areas. Infrastructural factors also refer to 

engineering structures, such as the construction of dikes and sea walls to mitigate climate 

change impacts, which are usually referred to as hard adaptation measures. However, such 

measures, including the construction of “climate-proof” infrastructure and sea defense walls, 

like Ghana’s Keta Sea Defense (Angnuureng et al, 2013), are often very costly and hence the 

least preferred method of government investment (UNDP, 2013a; MESTI, 2015; Evadzi, 
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2018). Weak and deficient infrastructure is thus a key impediment to promoting AC and CCA 

(Castells-Quintana, 2018). 

The fifth barrier to building AC and achieving CCA is the high dependence of coastal urban 

communities on natural resources and climate-sensitive economic activities, such as fishing 

and farming. Climate change is already adversely affecting the livelihoods and well-being of 

thousands of people residing in coastal urban cities. Insecure livelihoods, as a result, further 

undermine and constrain the AC of coastal urban communities to future climate change threats 

and increase their climate and socio-economic vulnerability (IISD, 2011; GFDRR, 2016).  

Lastly, governance issues, including political will, voice and accountability, participatory 

decision-making, equality, corruption, or transparency, constitute key barriers to effectively 

building AC and implementing CCA (Evadzi, 2018). This more top-down approach of CCA 

was also identified in one of the interviews, where the expert noted that a bottom-up, 

community-based approach to DRR, CCA and development is still lacking, and its absence is 

a key barrier. 

The barriers to CCA and AC identified in the literature were also largely confirmed by the 

survey results. Figure 4 illustrates the survey responses which asked participants to rank the 

barriers to CCA in order of most to least severe.  The top three impediments to AC and CCA 

were financial resources, institutions, and knowledge, information and skills. Administrative, 

Regulatory and Legal Disaster Risk Management (DRM) and infrastructural limitation followed 

in line, which is not surprising given that participants identified drainage, water management, 

poor sanitation systems and institutional and regulatory DRM and CCA frameworks as some 

of the major development-related challenges facing coastal urban areas in Ghana. 

When asked the same question in an open-ended way, a majority of participants (7/11) 

identified both lack of climate change awareness, knowledge and information, and limited 

economic factors, including poverty and inadequate financial resources for CCA and AC-

building activities, as the main barriers to CCA in coastal urban communities in Ghana. 

Similarly, poor institutional capacity, including lack of government support and political will, 

were also considered key adaptation barriers by 4 out of 11 survey participants, validating the 

top three barriers identified in the ranking question. Finally, 5 out of 15 respondents highlighted 

limited engagement and poor communication among relevant actors, as well as with 

vulnerable communities as important barriers to CCA and AC, adding to the literature results.   
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Figure 4. Perceived barriers to CCA and AC 

 

How can adaptation barriers be addressed while linking AC to cross-

sectoral transformational adaptation in Ghana? 

Ghana’s National Climate Change Adaption Strategy (NCCAS) provides the overall framework 

and strategy for addressing climate change impacts and promoting sustainable development 

(UNDP, 2013a). The vision of the NCCP is “to ensure a climate resilient and climate 

compatible economy while achieving sustainable development through equitable low carbon 

economic growth for Ghana” (MESTI, 2013; IGGS, 2015). The CCA agenda therefore seems 

to be mainstreamed into the sustainable development agenda, at least at the national level, 

which is an important step to reduce duplication of efforts and maximize the synergies across 

sectors, including urban development and land-use planning, infrastructural resilience, and 

disaster risk management (UNDP, 2013a; MESTI, 2015).   

To address the barriers to CCA, the GoG has specifically committed to a broad range of 

actions, spanning multiple sectors and across jurisdictions to ensure a holistic and integrated 

planning and response to climate change risks and impacts. One of the country’s top priorities 

is to mainstream CCA and DRR into national and district development and sectoral plans 

(UNDP, 2013a; MESTI, 2015). In fact, Ghana is already streamlining climate change and CCA 

into national development plans and budgeting processes and the GSGDA I&II and 

NCCAS/NCCP attest to that (IGGS, 2015). Revising, implementing and enforcing land-use 

management plans, land-use regulations, and sustainable development policies, as well as 

finalizing the integrated coastal zone management plan (ICZMP) are also key commitments 

the GoG has made to manage and adapt to climate change (IISD, 2011; USAID, 2012; UNDP, 

2013a; MESTI, 2015;). Ghana does not currently have an ICZMP, the last one being the Draft 

Integrated Coastal Zone Plan of 1998. As such it is vital to revise, implement and enforce the 

ICZMP, informed by climate change projections, scientific data, and research focusing on 

adaptation strategies (Evadzi, 2018). Along with improvements in legislation and the 
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institutional framework, such a plan will protect and make coastal resources and communities 

more resilient to climate change threats (IISD, 2011; UNDP, 2013a; MESTI, 2015; Boateng, 

2017; Evadzi, 2018). Establishing a national or local coastal management forum or committee 

to promote sustainable coastal zone management, holistic coastal CCA, and AC-building 

activities, policies and plans could also significantly help overcome barriers to CCA and AC 

(Boateng, 2017).  

Ghana is also committed to improving environmental sanitation, waste and water management 

systems, and access to healthcare, by strengthening institutions and law enforcement 

mechanisms (IISD, 2011; USAID, 2012; DARA, 2013; MESTI, 2015). It also intends to 

strengthen infrastructure by reinforcing existing built structures and promoting investments in 

long-term/robust, climate-resilient infrastructure, as well as to increase ecosystem resilience 

by protecting wetlands and marine ecosystems and restoring mangroves. This ecosystem-

focused approach could minimize climate change impacts of storm surges, coastal inundation, 

sea level rise, coastal erosion and marine ecosystem degradation (IISD, 2011; UNDP, 2013a; 

MESTI, 2015). One of the major barriers identified was the lack of climate knowledge, 

information and skills. Therefore, the government seeks to expand EWS and improve disaster 

and climate change awareness, knowledge and preparedness by strengthening freely 

accessible public information dissemination, conducting more trainings, and promoting 

capacity building activities (IISD, 2011; USAID, 2012; MESTI, 2015). Encouraging agricultural 

diversification, sustainable and improved fisheries resource management, and promoting 

alternative livelihoods are additional CCA options that the GoG is considering to enhance AC 

(IISD, 2011; USAID, 2012; UNDP, 2013a). Fostering technological innovation constitutes a 

final key objective of Ghana’s CCA strategy that could significantly help overcome adaptation 

barriers and build AC of coastal urban areas in Ghana (UNDP, 2013a).   

When asked to evaluate the current efforts of the GoG to reduce adaptation barriers and build 

AC in coastal urban areas, participants overall agreed that the government is taking measures 

across a variety of sectors to promote CCA.  The majority of participants “strongly agreed” or 

“agreed” that the government is undertaking some efforts to improve disaster risk reduction 

(DRR) institutional, regulatory, and administrative capacity.  Most also agreed that the GoG is 

implementing initiatives to improve climate disaster information and to strengthen social 

networks and ties while investing in infrastructure and financial resources. Interestingly, one 

quarter (¼) of respondents also “disagreed” that the government is increasing financial 

resources to address CCA barriers, indicating the diversity of perceptions of what the GoG is 

doing to overcome CCA barriers.  Finally, only half of the participants agreed that Ghana is 

investing in technology and promoting innovation and entrepreneurship, and 5 out of 12 

respondents “disagreed” that the government is prioritizing technological innovations to 

address climate change and promote CCA. This finding suggests a perception that the GoG 

is lagging in these sectors. 

Transformational adaptation refers to fundamental changes in institutions, processes and 

Socio-Ecological Systems (SES) and seeks to reduce exposure and deep-rooted social 

vulnerabilities, ultimately enhancing long-term AC (Kates et al., 2012; Shackleton et al., 2015; 

Jakku et al., 2016; Castells-Quintana et al., 2018).  While the survey did not include any explicit 

questions about transformational adaptation, it did ask participants to rank CCA strategies for 

coastal urban areas in Ghana in order of preference.  Figure 5 demonstrates the weighted 

ranking score of the preferred CCA strategies of 12 participants.  Overall, participants 

preferred ecosystem-based adaptation (EBA), as well as policy and preparedness focused 
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CCA strategies, such as improved Early Warning Systems (EWS), land-use and urban 

development planning, as opposed to “hard” technical adaptation measures, such as building 

sea walls.  The results also suggest that participants seemed to prefer incremental adaptation 

strategies, related to risk identification, community preparedness and some risk reduction 

actions (i.e., changes in land-use and planning), over transformational strategies, such as 

large-scale engineering measures or other risk transfer, insurance, and relocation options.   

Interestingly however, alternative livelihoods, which can be deemed a transformational 

adaptation option, was ranked fourth, indicating that survey respondents consider it an 

important and appropriate strategy to promote AC in coastal urban areas in Ghana.   

Figure 5. Preferred CCA strategies by survey participants. 

 

 

There are various reasons why transformational adaptation strategies were preferred less 

among survey participants. First, transformational adaptations are not always easy to 

implement, as the literature review revealed.  Technical and knowledge limitations, as well as 

uncertainties about future climate change risks constitute major challenges for effectively 

designing and implementing transformational adaptation (Kates et al., 2012; Castells-

Quintana et al., 2018; Evadzi et al., 2018).  Time, cost, political will, as well as behavioral and 

institutional changes are additional constraints associated with transformational CCA and AC-

building strategies (Kates et al., 2012; Castells-Quintana et al., 2018; Evadzi et al., 2018).  

While respondents did not explicitly mention the term transformational adaptation, answers 

that employed parallel definitions and language associated with the definition of 

transformational adaptation (see section 2.5) were deemed to be referencing this term for 

presentation continuity.  The survey results also revealed that many of the barriers for CCA 

coincide with development-related challenges, highlighting the synergies between CCA and 

the sustainable development agenda.   
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How can an ACI or framework, skewed towards transformational adaptation and 

sustainable development, promote long-term economic growth and development in 

coastal urban areas? 

The complex interconnected nature of development challenges and climate change risks, 

along with the multiple sectors and stakeholders involved in building AC in coastal urban areas 

in Ghana make an integrated and comprehensive approach to CCA and AC-building 

necessary. As the literature review indicated, there have been several ACIs or frameworks 

developed. And yet, most have been national or generic in nature, specific to rural areas, or 

focused on the agricultural sector (Brooks, 2005; Swanson, 2007; Vincent, 2007; Acosta, 

2013; Abdul-Razak, 2017; Fischer, 2017; Paterson, 2017; Williges, 2017).  Araya-Muñoz et al 

(2016) specifically developed an AC framework for assessing urban AC in Chile; however, it 

was neither centered on (transformational) coastal adaptation, nor on the links between AC, 

CCA, social justice, and sustainable development. 

Many lower-income countries’ vulnerability to climate variability and change is exacerbated by 

extreme poverty, rapid and unplanned urbanization, and insufficient infrastructure. Combined 

with their biophysical characteristics and climate change projections, most urban centers, 

especially in lower-income areas, like parts of West Africa, are particularly and 

disproportionately vulnerable to the risks and impacts of climate change.  Recognizing these 

complex interactions, inextricable driving forces of vulnerability, and the links between CCA, 

DRR, and sustainable development, this research highlights the need for a coastal urban ACI 

that is multi-sectoral and skewed towards transformational, equitable and sustainable 

development. This ACI could help assess and measure AC of coastal urban areas in Ghana, 

compare AC between communities facing similar contexts and climatic conditions (like in parts 

of Asia), and identify priority areas for resource allocation and targeted development, CCA 

and mitigation interventions.  

For the purposes of this pilot study, a modified version (for coastal areas) of the Araya-Muñoz 

et al. (2016) ACI was used along with the ACI framework set forth by Williges et al. (2017).  

The first phase established a deductive basis for understanding the drivers and enablers of 

AC, by using “a theory or conceptual framework to organize and guide the selection of proxy 

indicator variables” (Williges et al., 2017).  The six AC determinants identified by the IPCC 

formed the basis for understanding the drivers of AC.  However, after reviewing the literature 

and drawing from the survey results, four more AC determinants were added due to their 

relevance.  Additionally, AC in this research has been viewed from the lens of transformational, 

sustainable, and equitable development.  As such, transformational CCA, social justice and 

sustainable development constitute additional components that guided the selection of AC 

determinants and indicators specific for coastal urban areas in Ghana.  

The second phase pertained to the operationalization of the framework by selecting 

appropriate AC determinants and proxy indicators (Williges et al., 2017).  After a critical review 

of the literature on generic and specific AC, urban vulnerability, and sustainable development, 

several determinants and potential proxy indicators were assembled for each determinant. 

These indicators were either used in previous research, found in existing databases, or 

otherwise related to AC for coastal urban areas (Vincent, 2007; Armah and Baek, 2015; Araya-

Muñoz et al., 2016; Williges et al., 2017).  The AC framework developed by Araya-Muñoz et 

al (2016) constituted a viable starting point for determining the proxy indicators.  The survey 

and KII results where then evaluated to extrapolate key factors identified by participants for 

building AC.  It should be noted that the AC factor options in the survey were derived from the 
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literature, indicating the theory-driven approach to AC determinant and indicator selection 

(Vincent, 2007).  After comparing and combining the literature, survey, and interview results, 

the final set of AC determinants and proxy indicators were selected as specific to coastal urban 

communities in Ghana. 

Figure 6 indicates survey respondents’ ranking scores of the most important determinants of 

AC for coastal urban communities in Ghana.  Institutional and regulatory factors are 

considered the most important determinants for CCA and AC-building for coastal urban areas 

in Ghana, followed by knowledge, information and skills. Economic resources and 

infrastructural factors ranked third and fourth respectively. 

Figure 6. Key determinants promoting CCA and building AC. 

 

 

These four determinants coincide with the factors identified by participants as the major 

barriers hindering CCA and AC-building in coastal urban communities in Ghana.  This 

suggests that the factors considered key barriers to adaptation are at the same time the most 

important determinants of AC.  As such, it is critical to overcome these barriers to enable 

vulnerable populations to cope with and adapt to the impacts of climate change. Socio-cultural 

factors, such as local attitudes, culture, social ties and networks, were ranked fifth, followed 

by governance and structural factors, such as participatory and community-based decision-

making, transparency, pre-existing poverty and inequalities, and colonial legacies, which 

attained an equal score.  The lower three ranked AC-building factors included biophysical, 

technology and experimentation.  One KI noted that coastal mangrove restoration had not 

been supported which indicates a lack of government support to implement “soft” CCA 

measures.  Finally, given that every household has mobile technology in Ghana, another KI 

noted that technology can play a beneficial role for disseminating climate information. 

After reviewing the AC and vulnerability literature, and considering the survey and interview 

results, a final set of determinants and indicators was selected for a preliminary 



27 

Transformational Capacity Index (TCI) of coastal urban areas in Ghana.  A total of 9 

determinants and 48 proxy indicators for AC were selected that were context specific.  The 

relevance and importance of the six determinants for AC identified by the IPCC (Economic 

Resources; Technology; Infrastructure; Information and Skills; Institutions; and Equity) were 

validated by the survey and KII results.  However, the literature review, the KIIs, and the survey 

results highlighted additional factors that are not only pertinent but are also considered 

essential for promoting CCA and building AC in the subject area.  Therefore, the six IPCC 

determinants, which were slightly modified, were supplemented by three additional 

determinants, namely Socio-Cultural, Ecological and Biophysical, and Governance factors to 

reflect a more holistic and local perspective of AC for coastal Ghana.  Proxy indicators were 

then selected for each of these 9 determinants.  Some indicators were chosen due to their 

recurrence in existing ACI and vulnerability literature, such as studies by Araya-Muñoz et al. 

(2016), Acosta et al. (2013), Brooks et al. (2005), and Abdul-Razak and Kruse (2017), while 

others were derived from the Sustainable Development Goals (SDGs) indicator list, or based 

on KII and survey results. Table 4 presents a summary of results, including the determinants 

and proxy indicators used to create a preliminary multi-sectoral TCI for coastal urban areas in 

Ghana. Where specific indicators could be attributed predominantly to a specific source, color 

matching of data source to indicator was included in this table.  Otherwise, the indicator 

sources all contributed as shown. 

Table 4. Conceptual Transformational Capacity Index (TCI) of for coastal urban Ghana.                                           

Determinants of AC Indicators Source of indicator 

Knowledge, Information, 
Training and Skills (human 
capital) 

 

(5 indicators)  

• Literacy rate: % urban, +15 years & 
literate 

• Tertiary qualification: % 15-64 years 
enrolled in tertiary education 

• Access to climate information 

• Community-based trainings and public 
awareness campaigns 

• Improved public education and 
awareness 

Abdul-Razak and Kruse, 2017; 
Araya-Muñoz et al., 2016; Acosta 
et al., 2013; Olhoff, 2011; Brooks 
et al., 2005; Williges et al., 2017; 
Boateng et al., 2017; Asare-Kyei 
et al., 2015; SDGs indicators, 
WB data, KII and survey results 

Equity 

 

(5 indicators)  

 

• Female labor force participation rate:  

• Gender and Equity 

• Equitable education 

• Equitable land tenure/ property rights 

• Income inequality: Gini index 

Araya-Muñoz et al., 2016; Acosta 
et al., 2013; Brooks et al., 2005; 
SDGs indicators,  

WB data  

Socio-cultural (risk 
perceptions, social ties & 
networks, social capital) 

 

(3 indicators) 

• Community/citizen participation: % that 
is part of a community-based organization 
(CBO) or faith-based organization (FBO) 

• Place attachment (and occupational 
identity) 

• Dependency ratio: population aged <14 
and >65 to population aged 15-65 

Abdul-Razak and Kruse, 2017; 
Vincent, 2007; Asare-Kyei et al., 
2015; Cinner et al., 2018; Araya-
Muñoz, 2016; Acosta et al., 2013, 
KIIs and survey results 

Infrastructure  

 

 

(6 indicators)  

• Number of physicians per 1000 

• Inadequate housing (e.g. slums)  

• Sanitation facility access  

• Access to clean water 

• Drainage and wastewater systems 

• Telecommunication (Mobile access) 

Araya-Muñoz et al., 2016; Acosta 
et al., 2013; Brooks et al., 2005; 
Vincent, 2007; Berggren, 2008, 
SDGs indicators, WB data, 
Survey results 

Technology  

 

 

(4 indicators)  

• R&D expenditure (% of GDP) 

• Capacity to undertake research 

• R&D institutional capacity  

• R&D for fisheries and aquaculture 

Araya-Muñoz et al., 2016; Acosta 
et al., 2013; Brooks et al., 2005; 
Williges et al., 2017, SDGs 
indicators, World Bank data, 
MESTI, 2015 
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Ecological and Biophysical 

(ecosystems, water 
availability) 

 

 

 

(7 indicators) 

• Sustainable management of fisheries 
and marine resources 

• Level of water stress (Availability & 
capacity  

• Water-related ecosystems protection 

• Ecosystem-Based Adaptation (EBA)  

• Insecure informal settlements (e.g. 
slums in coastal floodplain) 

• Coastal risk (5 km of coastline) 

• Resource pressure (population density) 

Boateng et al., 2017; Williges et 
al., 2017; Olhoff, 2011; Brooks et 
al., 2005; Asare-Kyei et al., 2015, 
SDGs indicators, MESTI, 2015 

Institutions  

 

 

(7 indicators)  

 

• Mainstreaming CCA into local 
development plans and policies:  

• District level CCA and DRR budgets 

• District level (D.A) budget: D.A DRR  

• Disaster relief assistance  

• Land use planning and urban 
development 

• Risk identification mechanisms (e.g. 
EWS, accessible mapping) 

• Human institutional CCA capacity 

Abdul-Razak and Kruse, 2017; 
UNDP, 2013a; Araya-Muñoz et 
al., 2016; Acosta et al, 2013; 
Asare-Kyei et al., 2015; Olhoff, 
2011, SDGs indicators, KII and 
survey results  

Governance and structural 
factors (participatory 
decision-making, 
transparency)  

(3 indicators)  

• Participatory decision-making  

• Inclusive and sustainable (pro-poor) 
governance (e.g. % spending on 
essential services) 

• Effective leadership and management 

Brooks et al., 2005; Olhoff, 2011; 
Asare-Kyei et al., 2015; Paterson 
et al., 2017, SDGs indicators 

Economic Resources 

 

 

 

(8 indicators)  

• Poverty: (% below poverty line) 

• GDP per capita 

• Unemployment rate 

• Agriculture/Fishing employment rate 

• Manufacturing employment rate 

• Tourism employment rate 

• Diversified/Alternative sources of 
livelihoods/income 

• Access to credit/Insurance penetration  

Abdul-Razak and Kruse, 2017; 
Williges et al., 2017; Vincent, 
2007; Araya-Muñoz et al., 2016; 
Acosta et al., 2013; Olhoff, 2011; 
Brooks et al., 2005, SDGs 
indicators,  

WB data, MESTI, 2015 
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Discussion 

A central finding of this research was that climate change-related risks, vulnerabilities, and 

impacts are compounded by and tightly linked to key development challenges, including 

poverty, inadequate clean water, sanitation, drainage and sewage infrastructure, weak 

institutional and regulatory systems for DRR and CCA, and lack of access to basic services, 

such as employment and education.  These key variables reinforce findings within the 

literature review that emphasize the need to view climate change as one additional variable 

within an All-Hazards framework (Kelman et al., 2017; Hore et al., 2018; Busayo and 

Kalumba,2020).  With the trends of urbanization and projections of climate change 

increasingly threatening coastal urban areas, a new, holistic approach to CCA is required.  

This research emphasizes the importance of implementing CCA strategies that are linked to 

sustainable development, building local AC, and enhancing climate resilience in a 

transformational, equitable, and sustainable way. 

After identifying the need for such a comprehensive approach, this study begins the 

development of a new tool specific to coastal urban communities introduced here as a 

Transformational Capacity Index (TCI).  This index incorporates elements from multiple 

sectors and can be utilized to assess AC across and within communities while guiding the 

implementation of transformational, equitable, and sustainable AC-building and CCA 

interventions.  The TCI is demonstrated through the locally relevant and context-specific 

selected AC determinants and proxy indicators.  To highlight the significance of equity in 

building AC in coastal urban areas, the number of indicators associated with the Equity 

determinant was increased (see Table 4).  Institutional arrangements and entrenched cultural 

attitudes can result in differential climate change risks and impacts, with women, for example, 

being one of the most vulnerable groups (Sales, 2009; Pelling, 2010; Shackleton, 2015; Abdul-

Razak and Kruse, 2017; Castells-Quintana et al., 2018).  The survey results reiterated the 

literature which identified women as the most vulnerable population opposite climate change 

due to their high dependence on natural resources and climate-sensitive activities for their 

livelihoods.  Equal access to services such as education, employment, property rights, and 

land tenure provides girls and women with more knowledge about what actions to take to cope 

with climate change impacts and risks.  This ultimately enhances this vulnerable population’s 

AC.  Therefore, it is critical to incorporate equity-related variables to address differential 

climate vulnerabilities as part of future TCIs.  

The cross-sectoral and sustainable development focus of the TCI is reflected through the 

sector-specific and development-related indicators. AC is a complex, multi-dimensional 

concept that is closely linked to elements of various sectors including infrastructure, economy, 

urban development, environmental planning, resource management, and emergency 

management.  Some of the proxy indicators included in the TCI were directly derived from the 

SDG indicator list to reflect specific conditions of coastal urban communities.  This insured 

that the TCI is skewed towards a sustainable and transformational development agenda.  The 

transformational aspect of the TCI was largely revealed through the inclusion of indicators that 

directly or indirectly represent transformational CCA strategies, as defined by Shackleton et 

al. (2015).  Examples include alternative livelihoods, insurance mechanisms, large-scale 

community preparedness, EWS, and ecosystem based CCA interventions.  Current 

adaptation practices have mostly focused on small-scale, technical or engineering-based 

infrastructural strategies and less on ecologically sustainable techniques to manage climate 

change impacts in coastal urban areas in Ghana.  Prioritizing institutional CCA strategies, 
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such as improved land-use planning, coastal-zone management and EBA, can transform 

behaviors, natural resource management practices, and enhance AC in a locally-driven, long-

term, and sustainable manner (Wood and Frazier, 2019). 

Promoting alternative livelihoods was a major transformational adaptation component that 

recurred in the literature, survey, and interview results.  The livelihood variable is also tied to 

CCA within DRR goals (Gebreyes et al., 2017; Kelman, 2017; Fedele et al., 2019). This was 

also highlighted as an appropriate and preferred CCA strategy (IISD, 2011; UNDP, 2013b; 

MESTI, 2015; Shackleton, 2015).  In short, the study showed that supporting alternative 

livelihoods is essential as it can enhance AC and encourage structural transformation of 

Ghana’s economic base.  Ghana’s urbanization and economic growth has resulted in some 

changes in the sectoral distribution of GDP and employment and therefore been characterized 

by some extent of structural transformation.  However, these trends have not translated into 

increased resiliency on the ground through manufacturing and sustained improvements in 

basic service provisions, such as clean water and sanitation (WBG, 2015a; WBG 2015b; Lall 

et al., 2017).  Natural resource sectors and climate-sensitive activities continue to employ a 

large section of the coastal urban population, making it particularly vulnerable to climate 

change and the cycle of poverty.  Climate change therefore constitutes a current and future 

risk for coastal urban communities in Ghana.  

Nevertheless, climate change also presents a unique “window of opportunity” for Ghana.  By 

implementing transformational CCA strategies (e.g., alternative livelihoods and insurance 

mechanisms), Ghana cannot only enhance AC but also accelerate industrialization and 

generate economic growth.  The manufacturing and tourism industries, for example, constitute 

promising alternate drivers of economic growth and employment (MESTI, 2015; WBG, 2015a; 

WBG, 2015b).  Investing in these two sectors could help alleviate development and climate 

change challenges by providing sustainable employment and facilitating the diversification of 

livelihood options for sectors vulnerable to climate change, such as fishing and farming.  By 

leveraging the beneficial role of these two industries, Ghana could instigate a second wave of 

structural transformational adaptation that would simultaneously promote economic growth 

and sustainable development.  

Next, the results of this research confirmed that the fishing industry is particularly vulnerable 

to climate change due to high exposure and low AC (EPA Ghana, 2012; USAID, 2012; Ensor 

et al., 2015; MESTI, 2015; Cinner et al., 2018).  Developing insurance mechanisms, such as 

fisheries-based insurance products, would constitute a transformational adaptation strategy 

for such communities by transferring risk and providing access to financial compensations in 

case of losses.  Additionally, training, capacity-building workshops, and educational 

campaigns that specifically target this group of people would bolster resiliency and have long-

term AC results. With support from the literature, this study also revealed the importance of 

participatory governance for building AC and promoting transformational CCA (Adger, 2003; 

Vincent, 2007; Pelling, 2010; Asare-Kyei et al., 2015; Shackleton et al., 2015; Sultan and 

Gaetani, 2016; Sanogo et al., 2017).  The interview results emphasized the need for a bottom-

up, community-based approach to resilience planning.  Incorporating local knowledge and 

perceptions and partnering with local communities to implement CCA strategies that are 

acceptable, culturally appropriate, and context-specific brings a sense of localized ownership 

which results in a higher potential for sustainability (Wood and Frazier, 2019).  

Transformational adaptations require careful planning, collective action, and government or 

private-sector buy-in (Kates et al., 2012; Shackleton et al., 2015).  The development of a multi-
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sectoral TCI that focuses on coastal urban areas and is skewed towards transformational, 

sustainable, and equitable adaptation could provide a first step to addressing this challenge.  

This TCI tool could be used to assess AC and identify areas where CCA, mitigation, and 

development interventions should be focused to minimize differential social and climate 

vulnerabilities and build more resilient communities. 

Conclusion 

The effects of climate change are already impacting coastal urban communities in Ghana, with 

fishing, farming, and women being disproportionately affected by climate change.  Rapid 

urbanization, poverty, poor drainage, overtaxed water management systems, and insufficient 

sanitation facilities have exacerbated the impacts of climate change in these coastal urban 

areas.  The GoG has recognized the risks associated with climate change and, with the 

support from donors, international banks, and Non-Governmental Organizations (NGOs), 

taken significant strides toward the mitigation and planning of future disaster impacts (DARA, 

2013; IGGS, 2015).  Similarly, international organizations and donor governments are 

increasingly designing and implementing CCA projects and DRR development interventions 

to build locally-driven AC of coastal urban communities.  However, the data indicate that 

adaptation barriers and challenges remain. 

This research made the first attempt to demonstrate the TCI approach in coastal urban Ghana 

to assist AC measurements and identify priority areas for planning, mitigation, and sustainable 

development.  Building on the existing literature and data results, this revised AC framework 

is skewed towards sustainable, equitable development, and transformational adaptation and 

is applicable to other global, lower-income coastal communities.  Goals include reducing social 

and climate change-related risks while promoting economic growth and socially just human 

development.  This TCI is the first cross-sectoral AC framework for coastal urban cities that 

focuses on the links between CCA, DRR, and sustainable development.  While this framework 

has the potential to become a useful tool, it is still at the early stages of development.  Each 

TCI factor can have differential contributions to AC, depending on local context and conditions.  

Therefore, future research could further this TCI by including determinants that have 

numerically weighted, country-specific values with potential GIS analysis applications that 

encourage broader stakeholder inclusion and interaction.  While additional research is 

needed, transformational adaptation is more likely to produce long-term, behavioral and 

structural changes.   TCIs would evaluate pre-existing social vulnerabilities, reduce climate 

risks, and enhance AC of coastal communities while encouraging a fundamental economic 

transformation that generates better jobs and ultimately promotes sustainable and equitable 

economic development. 
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