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Abstract: Climate change in Ethiopia’s capital city of Addis Ababa is characterized by an increase in
rainfall and subsequent flooding and severe temperature with more heat waves. The city government
has now recognized climate change as a serious threat, including it being a reason for loss of life
and livelihoods. Even though governance has become a key mechanism to address a reduction
in greenhouse-gas emissions and vulnerability to climate change, the practice of climate-change
governance has been undermined by different factors. Thus, this study examined factors affecting
climate-change governance in the city. The research adopted a mixed research design and depends on
primary and secondary data sources. The binary logistic regression model and descriptive statistics
were both used to analyse the quantitative data, while the descriptive method was used for the
qualitative data. The results reveal that a lack of coordination, political will and leadership are the
major factors that hinder the practice of governance in the city, followed by inadequate finance,
policy, strategy, and regulation. In addition, a shortage of knowledgeable experts, lack of access to
information and technologies had their own contributions to the ineffectiveness of climate-change
governance. Thus, the city administration should place emphasis on climate change, giving it com-
parable weight to other crosscutting issues, and enabling the functioning of the steering committee
with a strong accountability system. In addition, the city administration should take aggressive
measures, including revising or formulating new policy, strategy or regulation, and even creating an
independent institution for climate-change issues. Furthermore, the Addis Ababa City environmental
protection and green development commission should create an enabling environment to attract
non-state actors, in general, and NGOs, in particular, and should assign one directorate to mobilise
finance, following the approach taken by the federal environmental protection commission. The
commission should implement a mechanism to efficiently utilize the budget by applying continuous
monitoring and evaluation. The commission should also provide continuous training and capacity
building for leaders and experts at sub-city and Woreda levels.

Keywords: climate-change adaptation; coordination; actors; political willingness; policy

1. Introduction

Climate change is one of the most contested and undeniable environmental issues,
and has been receiving significant attention around the world. It manifests as rising
temperatures and increasingly erratic rainfall, as well as severe floods and droughts [1,2].
Climate change is no longer a low-level issue but has become a life-threatening global
emergency [2,3]. According to a study by IPCC [2,4], temperatures are predicted to rise by
2.4 ◦C by the year 2100. This is significantly above the target value of 1.5 ◦C, which was
accepted by the Paris agreement. The effects of this increment are likely to be disastrous in
the future.

All economic sectors are affected by climate change, which also poses different chal-
lenges for environmental systems [5,6]. These challenges are more pronounced in cities,
since most of the world’s people resides there. Currently, cities are significantly affected by
consequences of climate change such as heat waves, flooding, heavy rains and storms [7,8].
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At the same time, cities produce around two-thirds of the total global greenhouse-gas (GHG)
emissions, and account for a similar proportion of total global energy consumption [7,9].

During the world leaders’ meeting of the 26th annual summit (COP26) held at Glasgow
in 2021, the assessment of past performance revealed that the targets of a reduction in GHG
emission had not been achieved [10]. While around 23 countries signed the COP26 coal-to-
clean-power transition agreement, the largest coal producers, including Australia, China,
India and United States, were missing from the agreement. A total of 105 nations signed an
agreement to minimize the source of methane, but the agreement was not signed by the
top three methane producing countries (China, India and Russia), which are responsible
for about 35% of the methane in the atmosphere [10]. Studies in climate modeling show an
urgent policy responses is needed (2, 4) but most countries’ governmental climate action in
place today aims to achieve a gradual reduction in GHG emissions [10–12].

Climate change is a global threat which requires policy action at international, na-
tional, and local levels of governance. Climate-change governance refers to a range of
initiatives, regulations, and government decisions aiming to establish cooperation between
state and non-state actors in dealing with climate change [13,14]. It is a subset of the
broader governance field, but the difference is that a greater emphasis is placed on the miti-
gation and adaptation of climate change [15,16]. In environmental terms, climate-change
governance is the mechanisms and response measures aimed at steering social systems to-
wards preventing, mitigating, and adapting to the risks posed by climate change [11,17,18].
Climate-change governance in cities is manifested by the process of the formulation and
implementation of adaptation and mitigation measures [14,19]. Cities are rapidly becom-
ing key locales for climate-change governance, through the designing of institutions and
infrastructures that drive decarbonization and adaptation to the changing climatic condi-
tions [7,20–23]. The first successful international negotiation of the 2015 Paris agreement
marked a milestone in global climate governance [24]. However, the practicality of the
agreement was questioned, particularly due to the withdrawal of the United States, the
world’s second-largest emitter of GHGs [23,25]. The COVID-19 pandemic also caused sig-
nificant disruption to the response to climate change in cities and created a great challenge
to meet the global goals defined in the Paris agreement [3,10,25,26].

To this end, several empirical studies show that the effectiveness of climate-change
governance is hindered by a number of factors. One of the main determinants of responses
to mitigation and adaptation is effective policy, strategy, regulation and law [27,28]. Con-
flicts of interest during issue framing or giving priority to mitigation and adaptation in
relation to other policy concerns, such as infrastructure provision or poverty reduction, are
the major factors that hindered climate-change governance [29–31]. A lack of implementa-
tion of policy, strategy, rules, plans and inadequate legislation are also part of the factors
that determine climate-change response [24,32].

Several studies indicated that a shortage of finance is another factor for the implemen-
tation of climate-change response measures [27,29,32–34]. Mostly, local governments or
municipal authorities face a shortage of finance to implement mitigation and adaptation be-
cause of the existence of many competing issues on urban agendas [27,32,35]. According to
Aylett [29], cities face three major resource-related challenges for an effective response to
climate change, including access to financial, human and technological resources. Lack of
human resources is also a major challenge of climate-change governance in cities [17,29,36].
Governance capacity to respond to climate change is also affected by legal frameworks and
legitimate institutions [37]. Lack of an independent institution that is directly accountable
for climate-change matters is also a factor that determines the governance of climate change,
especially at a local level [20,38].

Weak coordination of actors and sectors are also key factors that hinder climate-change
governance [11,32,33,37,39,40]. Most countries’ local governments or municipalities lack
cooperation with academia, the private sectors, the community, and NGOs [34] and lack
vertical coordination between national and local levels, which is important to devise
solutions to governance problems at the local level [3].
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Another factor that hinders climate-change governance in cities is access to updated
sources of data, including future climate predictions, GHG inventories, and climate vulner-
ability assessments and impacts such as heat waves and flood [34]. Information accessibility
and availability can improve decision-making skills by assisting decision-makers in assess-
ing and prioritizing climate change [27,41]. Building a solid foundation for effective urban
climate-change governance requires scientific data [37].

The political willingness of leaders and leadership is another major factor that hin-
ders climate-change response [34]. Lack of political will is a challenge the collaborative
governance of the climate-change response in most cities [38,42]. Leadership quality is
also critical in shaping climate-change responses [32,37,43]. Climate-change action is also
affected by a lack of technology that is needed to take action on climate-change issues [3,32].

When we look at African cities, the coordination of actors is a major factor that hinders
good climate-change governance [5,44,45]. In African cities, collaborations regarding
climate-change response between the local government and government departments at
different levels and sectors, civil society, residents, and community-based organizations
are weak [35,46–48]. A study conducted in two cities of Africa, Karonga from Malawi
and Dar es Salaam from Tanzania, found that climate-change governance is hindered by
poor collaboration among governments, the private sector and civil-society organizations
(CSOs) [47]. A study conducted in Lusaka, Zambia and Durban city, South Africa, indicated
that there is a lack of finance and capacity problems for executing policies, strategies and
plans at all levels of government. This is more pronounced at the local government level [48].
Lacking political willingness and poor leadership are other problems for implementing an
effective climate-change response in African cities [45].

When it comes to Ethiopia, an African country, one of the factors that determines
climate-change response is lack of coordination among actors [49]. The country accepts
and implements the New Urban Agenda [50] and Sustainable Development Goal [51] that
are necessary for the development of an industrial base to create employment in urban
areas. However, climate-change response still ranks low on the list of overall development
priorities [50,52]. According to a study conducted by Climate Action Tracker [53], Ethiopia
showed less concern about climate-change action compared to other countries, such as
Kenya and South Africa. However, without an effective response to climate change, sus-
tainable development can not be achieved [23]. The Climate-Resilient and Green Economy
(CRGE)’s Strategy implementation and evaluation results show that the strategy was not
effective as it lacked political commitment at local and national levels, as well as in multiple
sectors [52,54]. In the country, limited numbers of non-state actors were involved in the
governance of climate change [53,55]. In addition, security concerns and the pandemic
have adversely hampered the implementation of climate action [49,56].

Addis Ababa City is highly affected by climate change, such as flooding, drought, heat
waves and land slides [57–61]. In the city, climate change and its impacts are aggravated
by an unprecedented rate of urbanization and rapid population growth, built-up-area
expansion, less green-area coverage and land use change [57,62–65]. To govern climate
change in the city, the Addis Ababa City Environmental Protection and Green Development
Commission (AAEPGDC) was awarded a mandate and will implement a climate-resilient
green growth strategy for 10 years until the year 2025, based on the 2011 country’s CRGE
strategy [66]. The strategy addresses both climate-change adaptation and mitigation issues,
and began in 2014.

Adapting this strategy, the AAEPGDC has made climate-change issues mainstream
across various offices: land use, housing, transportation, water supply, solid waste, educa-
tion, energy and more than 22 other sectors [67–69]. Even though the strategy is in place,
the implementation of the strategy is still piecemeal and climate-change response action is
given a low priority compared to other issues.

The provision of empirical information on the major factors that hinder climate-change
governance using a comprehensive study is vital to city administrators at different levels
and other non-state actors. This is important for redesigning sound policies and strategies
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to address climate-change impacts and a reduction in GHG in the city. However, most of
the previous studies conducted related to climate change in the city were mainly focused
on trends, vulnerabilities and impacts [57,59–62,64,70–73]. None of them focused on
climate-change governance by considering governance factors. Therefore, it is important
to ask the question: what are the major factors that hinder climate-change governance in
Addis Ababa city? To provide a concrete response to this query, analysing and conducting
empirical research using both quantitative and qualitative method is essential. Numerous
international scientific research works have been carried out in this area. However, those
studies concentrated on comparative study in cities of industrialized countries, neglecting
to do so in developing cities. Hence, this research intends to bridge this gap by identifying
factors that hinder climate-change adaptation and mitigation response action. The study’s
findings can be applicable for other African cities facing comparable difficulties.

2. Methodology
2.1. Theoretical Gap of the Research

In the past, state-centred theories were applicable, where governments acted as leading
planners, regulators, and policy formulator and implementer [74]. Starting from the 1970s,
several new issues emerged, including the stronger influence of local governments and
transnational institutions, globalization, the deregulation of the financial market, and others.
In response to these pressures, national governments began to explore new directions,
which involves depending on horizontal connections and collaboration across private–
public divides. This brings new ways of formulating and implementing public policy,
which is described by the concept of governance [18,75]. Governance implies that national
governments have shared authority over the formulation and implementation of public
policy with local government agencies, private actors, NGOs, transnational organizations,
and citizen groups [76].

Climate-change governance is a subset of the broader notion of governance. However,
the difference is that it places more emphasis on the mechanism of coordinating different
social actors in order to prevent, mitigate, and adapt to the threats posed by urban climate
change [14]. The key theoretical argument of climate-change governance is that all actors
are responsible for addressing the climate-change-related issues of cites in multi-level
systems [77]. Global actors are increasingly in agreement that effective climate-change gov-
ernance has a long-term impact on climate efforts. Hence, in general, good climate-change
governance is often indicated by the effectiveness with which the climate-governance
actions realize the objective of a reduction in GHG and risks [78].

The 1990s were considered a turning point for climate-change response because of
the increased awareness of the difficulties caused by urban GHG emissions [77,79]. The
foundation of the current system of global governance is the UN Framework Convention
on Climate Change (FCCC), the Kyoto Protocol, and the 2015 Paris Agreement to reduce
greenhouse gases and the release of highly toxic persistence organic compounds [80].
Various theoretical concepts that underpin the governance of environmental issues, such as
climate change, have emerged to minimize the impact of climate change, such as network
theory, urban regime theories, green growth cities, sustainability cities, smart cities, and
new urbanism [81–87].

However, cities in both developed and developing countries still face challenges to
govern climate change effectively. For many cities in the world, housing provision, sanita-
tion and waste disposal are the most essential issues for governance [21]. Across the world,
there still is high levels of policy rhetoric about urban climate governance, but the practice
on the ground is limited [22,37]. Research on the development of urban climate policy and
governance began in the mid-1990s and focused on single case studies, predominantly
on cities in the United States, Canada, Europe, and Australia. Although some research
has more recently been conducted in Asia, South Africa, and Latin America, [14], the
information from cities in developing nations is still fragmentary [22]. Thus, the provision
of empirical information on the major factors that hinder climate-change governance using
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a comprehensive study is vital to city administrators and other non-state actors for re-
designing sound policies and strategies in cities for addressing climate-change impacts and
a reduction in GHG in developing countries. Thus, this research is intended to contribute
to bridging this gap by identifying the factors and applying a mixed-methods approach.

2.2. Conceptual Framework

The motivation for the need for climate-change governance includes the rapid increase
in population and economic growth, transportation, and the increase in GHG emissions [9].
Now, and going forward, cities have also become the home of a major section of the
population and its economic activities, which makes them particularly vulnerable to climate-
change impacts. A conceptual framework is primarily designed to guide the research work,
which shows the interactions between and among variables. In this regard, the central
part of the framework is urban climate-change governance. Based on the empirical and
theoretical literature, urban climate-change governance requires the multiple interactions
of major urban actors, which include private businesses sectors, public agencies, and
civil-society organizations.

City governments create partnerships with civil society and private sectors to govern
cities in a sustainable manner. Especially in developing countries, governments alone
cannot provide adequate and quality infrastructure and services for residents because of
the fast rate of urbanization and low level of economic development. Local governments
create an enabling environment; they empower and assign clear roles and responsibilities
to civil society and the private sector for the formulation and implementation of a city’s
climate-change responses [29]. The relationship among governments and civil society;
governments and the private sector; civil society and the private sector; and the interaction
of the three: governments, the private sector, and civil society, need to formulate and
implement both mitigation and adaptation measures.

A relationship between public and private actors, for the purpose of emission reduc-
tion or in the formulation and implementation of adaptation and mitigation strategies,
such as involving private actors in energy-saving and emission-reduction schemes, trans-
portation, provision of renewable energy, waste management and the mobilization of
resources, are crucial in cities. Governments also interact with actors from civil-society
organizations, for example, setting climate-change agendas, collecting expert opinions,
developing policy directions, engaging in mitigation and adaptation actions, and engaging
in public-awareness programs. State actors working with environmental issues together
with civil society organizations can gain the advantages of achieving closer contact with
grassroots movement and communities [20]. In addition, the relationship of the private
sector and civil-society organizations through sponsorships, consultation or an exchange of
ideas, joint research or development, or the promotion of new products and new markets
is important for non-state actors themselves and for the government to implement policies
and strategies effectively [88].

Climate-change governance, being a rapidly increasing research agenda among aca-
demics and development partners, has generated discussions concerning which variables
to employ as factors that determinant the effectiveness of the governance of climate-change
responses. Based on the theoretical and empirical literature, seven variables were selected
to analyse the factors that hindered governance related to climate change, including 30 spe-
cific questions. The factors are adapted from many scholars. These factors include policies,
strategies and regulations; finance; human resource; technologies; political willingness and
leadership; information; and coordination [7,13,14,20–22,27,29,33,37,77].

2.3. Study Area Description

Addis Ababa, the capital city of Ethiopia, is geographically located in the central part
of the country, surrounded by the Oromiya region (Figure 1). Specifically, it is located
at 9◦1′48′ ′ N latitude and 38◦44′24′ ′ E longitude. The city has a total size of 540 square
kilometres [89]. Its altitude ranges from 2100 m, in Akaki, in the south part, to more
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than 3000 m above sea level, in the Entoto Mountain, in the north part [90,91]. The
administrative hierarchy in the city is composed of three levels: the top level, known as the
city administration; a middle level, known as the sub-city; and the lowest level, known as
the Woreda level. Currently, the city is divided in to eleven sub-cities and 120 Woredas [92].
The sub-cities include Gulele, Yeka, Lemikura, Kirkos, Akaki, Arada, Bole, Lideta, Addis
Ketema, Nifas Silk Lafto and Kolfe Keraniyo (Figure 1). The topography of the city varies,
especially between its northern and southern parts. The altitude and slope decrease from
north-to-south direction [89].
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Addis Ababa is the primate city, which dominates the political, economic, and his-
torical issues of the nation. It is the capital of the federal government, and it is also the
headquarters of the African Union [90]. As the last census in Ethiopia was carried out in
2007, the current population of the city is based on estimation. There are several estimates
about the population of the city in different sources. However, the national central statis-
tical agency that carries out national census projections is the appropriate source. When
considering the trend in the city’s population, in the year of 2007, the population was
2,739,551 [93] with 22.77% of the 11.86 million people living in urban areas of the coun-
try [94]. In 2015, the population was around 3.3 million; whereas, currently, the estimated
population is around 4 million [91]. The population is projected to reach about 6 million in
2030 [94] (Figure 2).
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2.4. Climate-Change Impacts and Responses in Addis Ababa City

Climate change in Addis Ababa is manifested by an increase in rainfall and subsequent
flooding and severe temperature, with more heat-wave occurrences [57,59–61,64,98]. The
major direct impacts of climate change in the city are flooding, drought and urban heat
island (UHI) [99] (Figure 3).
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Addis Ababa is more vulnerable to the impacts of climate change in terms of extreme
rainfall which causes flood [59,61,65,71]. A significant increase in city flooding is evident
due to the rapid urbanization, loss of green areas, poor drainage systems and climate
change [72]. There were 89 flood-related hazards in total between 2013 and 2018, with a
particularly substantial increase between 2017 and 2018 [65]. Floods have caused losses of
human life and harm to infrastructure and property [65,71,72,100]. More irregular heavy-
rainfall events are expected to occur in the future and this is likely to result in worsening
flooding conditions in the city [62–64]. The following figures show effect of floods, causing
of damage to different infrastructures, including residential, commercial, roads, and water
systems and the disruption of traffic and loss of property and human lives (Figure 4).
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In addition to flooding, drought is another impact of climate change and it affects the
quantity and quality of water, the health and wellbeing of Addis Ababa’s dwellers [57,58,65].
In recent years, the city has already been feeling the pressure of unprecedented drought
because of reductions in seasonal rainfall, reductions in river flows, reductions in inflow
into reservoirs, falling groundwater tables, and increased temperatures, which, in turn,
increase evapotranspiration from the reservoirs [58,64,65].

Overheating and the UHI effect is also a major consequence of climate change in the
city. Overheating or heat waves, occurring in extreme hot days and nights, can have a
substantial impact on health heat stress, on air pollution, and on water and energy supply
and infrastructures [65,86]. The ways the city grows and develops are both key drivers of
climate change and its impacts. Besides the emission of greenhouse gases from different
sectors, and unprecedented rate of urbanization and rapid population growth, built-up-area
expansion, less green-area coverage, and land use changes have the most anthropogenic
influence on climate change [57,58,64,101]. The impacts are also exacerbated by a lack of
consideration of climate-sensitive issues in urban planning [63].

Starting from 2014, the AAEPGDC prepared a climate-change-resilient green devel-
opment strategy to protect and enhance the quality of life of its residents. As shown in
Figure 5a, this development strategy includes climate-change responses of both green
development, which is preventing climate change (mitigation), and resilient development,
which is responding to the impact of climate change (adaptation). Mitigation has been at
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the heart of strategic responses to climate change in the city being practiced in buildings,
transport, energy, waste, industry, urban agriculture, land use change, forestry and other
sectors. Furthermore, they aimed to formulate a strategy on how to reduce the emission
of GHGs from various urban system components of Addis Ababa. The strategy offers a
structure to help partners collaborate more effectively and efficiently to carry out adaptation
and mitigation measures [99].
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Adaptation is a key means by which resilience and reduced vulnerability in local
communities and economies are built. Adaptation combines risk management, economic
activity adjustment, infrastructure modifications, and changes in community needs. A fun-
damental problem for decision makers is determining priorities and appropriate activities
to fit the dynamics of the city and lessen anticipated local climate-change impacts in Addis
Ababa city. The key to effective adaptation that shields communities from the effects of
climate change is a locally relevant, cogent, and multidisciplinary response strategy that
works across government and community. An effective adaptation plan needs to reveal the
anticipated local impacts of climate change and to build resilience when dealing with the
city’s vulnerabilities. Adaptation efforts in the city can offer co-benefits for climate-change
mitigation and for local economic development. The climate-change-resilient green growth
strategy in Addis Ababa addresses both climate-change adaptation and mitigation issues,
as shown in Figure 5a,b [99].

Climate-change governance actions started well after the formulation of a strategy.
The commission was appointed to oversee issues related to the city’s environment and
climate change. Starting from 2015, major climate actions undertaken in the city include:
tree planting, encouraging community-level adaptation, and the expansion of the light-rail
transit network. These actions were taken to minimize climate-change risk and emissions
reduction. The city has implemented car-free days to promote walking and cycling. The
car-free day is held every month, aiming to make attitudinal change in the long run.
Smart parking is also another instrument to improve traffic flow and GHG emissions
reduction [65].

Currently, climate-change governance is being practised in the city to address both
climate-change adaptation and mitigation issues. During the planning process for climate
action, the city determined 20 priority adaption measures and 14 mitigation initiatives. The
city developed a climate action plan in 2020, which was started in 2017 by the C40 Cities
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Climate Leadership Group. Addis Ababa joined C40 as a member of the program and
pledged to achieve net-zero GHG emissions by 2050.

2.5. Sampling Methods

The data for this research was gathered from employees drawn from three administra-
tive levels of AAEPGDC. These levels are city level, sub-city level (10 sub-cities; currently,
after data collection, one sub city was added and the number of sub cities now is 11), and
Woreda level (a total of 20 Woredas, with 2 Woredas randomly selected from each sub-city).
We included Woreda 7 and 8 from Gulele sub-city, 5 and 6 from Yeka, 8 and 9 from Kirkos,
5 and 8 from Akaki, 1 and 10 from Arada, 7 and 6 from Bole, 1 and 10 from Lideta, 5 and 8
from Addis Ketema, 1 and 12 from Nifas Silk Lafto, and 6 and 7 from Kolfe Keraniyo.

We purposively consulted climate-change and pollution experts to gather useful
information due to the existence of various directorates and departments, such as green
area development, forest management, natural-resource management, climate change and
pollution, and others. Finally, because of the small number of respondents, a total number
of employees were selected. As mentioned in Table 1, the questionnaires were distributed
among 232 experts with 219 of them responding to our questionnaires, having a response
rate of 95%. In order to gather in-depth information for the research in numerous directions,
purposive sampling methods were also used. These included sampling from government
officials at various levels, inhabitants, private-sector representatives, and the leaders of CSO.
A total of 45 respondents were selected for an in-depth interview, chosen from different
actors and sectors.

Table 1. Number of respondents (experts) from different levels of AAEPGDC.

Level Total Return

City 17 14
Sub-city 67 65
Woreda 148 140
Total 232 219

2.6. Data Collection Methods

Both primary and secondary data sources were employed in this study, to gather both
quantitative and qualitative information. A questionnaire with five-point Likert scale ques-
tions was used to gather the quantitative data. A total of 232 specialists from AAEPGDC
office at the city, sub-city, and Woreda levels filled in the questionnaire. The questions
were designed to generate data regarding the governance of climate-change determinant
factors. A questionnaire with 30 items was created and distributed in paper form based on
seven variables: policies, strategies and regulations, finance, human resource, technologies,
political willingness and leadership, information, and coordination. Some of the questions
included in the questionnaire are provided next. How do you rate political willingness of
leaders on climate change governance in the city? How do you rate coordination’s of actors
in climate change response? To what extent do you believe the current human power can
implement the intended climate change governance? How do you rate the adequacy of
finance for implementation of plans of climate change issues? How do you rate enforce-
ment of strategies, laws/regulations in climate change actions? How do you rate access to
necessary technology for climate planning and implementation? The questionnaires data
were collected from 1 March to 30 March, in 2021.

In addition, interviews with professionals from different sectors and actors were con-
ducted to substantiate the data collected via the questionnaire. The interview questions
were prepared depending on the sectors and activities of the actors to be interviewed. Some
of the questions included in the interviews are provided next. How do you describe the
trend of climate change in Addis Ababa city? What were the major causes and adverse ef-
fects of the changing climate in the city? What are the measures taken by your organization
to tackle climate change? What legislations, laws and standards exist to address climate
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change (specifically GHG)? What procedures are used to implement these mechanisms?
What are the factors that impede effective climate change governance in the city? What
do you suggest for effective climate change governance in the city? The interviews were
conducted from March 2021 to October, in 2022. Finally, 45 professionals were asked to
order the ten major factors in terms of their preference. Observations were conducted in city
targeting waste-to-energy project, green areas, smart car parking, flood vulnerability and
affected sites. A review of secondary data, including books, journal, strategies, regulations,
plans, reports, and others related to the topic were also synthesized to produce this research.

2.7. Data Analysis Techniques

For this study, binary logit model was used to analyse the quantitative data. We used
binary logistic regression model because the dependent variable is dichotomous: in this
case, ineffective or effective. Where the dependent variable is dummy, binary logit model is
suggested [102,103]. Hence, binary logistic model was used to determine the relationship
between climate-change-governance effectiveness and the related underlying factors or
independent variables, including lack of policies, strategies, and regulation; lack of finance;
lack of human resource; lack of technologies; lack of political will and leadership; lack of
information, and lack of coordination. The dependent variable was coded with a value of 0
for ineffective and 1 for effective; whereas, the independent variables was designated with
1 as low, 2 as moderate, and 3 as high, in the coding system. SPSS software version 26.0
was used to analysis the binary logit model by creating the high-scale level as a reference
category for the independent variables.

Before applying the binary logistic regression, the logit model was evaluated for pos-
sible inadequacies. To assess the model’s overall fit, a Hosmer and Lemeshow test was
performed. The chi-square value for this test is = 2.791, sig = 0.947. This result shows that
the model sufficiently fits the data (Table 2). How well the model categorizes the observed
data is another approach to establish the model’s effectiveness. Table 3 shows that, overall,
87.2% of climate-change-governance effectiveness was predicted properly. The indepen-
dent/covariate variables suggest that climate-change governance is ineffective (95%).

Table 2. Hosmer and Lemeshow test.

Step Chi-Square Df Sig.

1 2.791 8 0.947

Table 3. Classification table.

Step Observed

Predicted

Climate-Change-Governance Effectiveness Percentage Correct

Ineffective Effective

1

Climate-change-governance
effectiveness

Ineffective 150 8 94.9

Effective 20 41 67.2

Overall percentage 87.2

The model summary, shown in Table 4, also highlights the goodness of the model. The
result reveals that 62.8% of the variance in climate-change-governance effectiveness can
be explained by a linear combination of the seven independent variables (coordination;
political will and leadership; policy, strategies, regulations; finance; human resource;
information and technologies). Based on the results shown in Tables 2–4, we come to the
conclusion that the model, along with the given independent variables, is acceptable.
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Table 4. Model Summary.

Step −2 Log Likelihood Cox & Snell R Square Nagelkerke R Square

1 133.807 0.436 0.628

In addition to the binary logit model, descriptive statistics were applied for data
analysis. A total of 30 questions were prepared, distributed, then later computed and
recoded into seven variables, including lack of policies, strategies and regulations; finance;
human resource; technologies; political will and leadership; information and coordination.
The average responses from all respondents to all the questions that reflect each variable
were used to discuss the findings. Each variable is represented and addressed by a distinct
question. The qualitative data were also repeatedly read, coded, and similarities between
the data were identified using N’Vivo (10.1). The findings from qualitative studies were
analysed using a thematic area approach.

3. Results
3.1. Results of the Descriptive Statistics

The study results were collected based on seven independent variables: lack of policies,
strategies, and regulation; lack of finance; lack of human resource; lack of technologies; lack
of political will and leadership; lack of information and lack of coordination. The results
are summarized in Table 5. Regarding lack of coordination, the majority of respondents
(64.4%) consider that it highly affects climate-change governance, while 22.8% and 12.8%
of respondents consider its effect to be moderate and low, respectively. Lack of political
willingness and leadership quality is another major factor that hinders climate-change
governance in the city. This factor is characterized as high by 60.7% of respondents.
The table below also shows that lack of finance and policies, strategies, and regulation
significantly affect climate change governance: both are characterized as high by 53% of
respondents.

Table 5. Descriptive statistics results of factors affecting climate-change governance.

Responses

Lack of
Policies,
Strategies,
Regulation

Lack of
Finance

Lack of
Human
Resources

Lack of
Technologies

Lack of
Political Will
and
Leadership

Lack of
Information

Lack of
Coordination

Frequency (%) Frequency (%) Frequency (%) Frequency (%) Frequency (%) Frequency (%) Frequency (%)

Low 57 (26) 38 (17.4) 27 (12.3) 75 (34.2) 42 (19.2) 53 (24.2) 28 (12.8)

Moderate 46 (21) 65 (29.7) 156 (71.2) 97 (44.3) 44 (21.1) 108 (49.3) 50 (22.8)

High 116 (53) 116 (53) 36 (16.4) 47 (21.5) 133 (60.7) 58 (26.5) 141 (64.4)

Total 219 (100) 219 (100) 219 (100) 219 (100) 219 (100) 219 (100) 219 (100)

Source: Survey, 2021.

Table 5 demonstrates that many respondents (71.2%) responded that a lack of human
resources has a moderate impact on climate-change governance. The remaining number of
expert’s is divided between the relatively low factor (12.3%) and high factor (16.4%). As
shown in Table 5, a high number of respondents characterized lack of information and
technologies as moderately affecting climate-change governance, with percentage values of
49.3% and 44.3%, respectively.

3.2. Binary Logistic Regression Results

Seven independent variables were entered into a binary logistic regression model
in order to pinpoint the major factors that hinder the effectiveness of climate-change
governance. These variables are coordination; political will and leadership; finance; policy,
strategies and regulation; human resources; information and technologies.
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As shown in Table 6, the results of logistic regression reveal that coordination; politi-
cal will and leadership; finance; and policy, strategies and regulation significantly affect
climate-change governance at the 5% level of significance. Exp (B) gives the odds ratios for
each variable. As shown in the table, a log odd of climate-change governance effectiveness
is positively related to coordination; political will and leadership; finance; and policy, strate-
gies and regulations. Hence, climate-change-governance effectiveness with the existence of
lower problems in coordination; political will and leadership; finance; policies, strategies
and regulations is 66. 861, 5.372, 5.673 and 3.379 times, respectively, more likely to have an
effect than that of higher problems in coordination; political will and leadership; finance;
and policy, strategies and regulations.

Table 6. Results of analysis on factors that hinder climate-change governance.

Variables B S.E. Wald df Sig. Exp (B)

Lack of coordination (Ref. = high) 24.232 2 0.000

Lack of coordination (low) 4.203 0.881 22.740 1 0.000 66.861

Lack of coordination (moderate) 1.223 0.493 6.162 1 0.013 3.398

Lack of political will and leadership (Ref. = high) 11.190 2 0.004

Lack of political will and leadership (low) 1.681 0.568 8.747 1 0.003 5.372

Lack of political will and leadership (moderate) 1.442 0.548 6.924 1 0.009 4.228

Lack of finance (Ref. = high) 7.895 2 0.019

Lack of finance (low) 1.736 0.618 7.895 1 0.005 5.673

Lack of finance (moderate) 0.676 0.536 1.595 1 0.207 1.967

Lack of policies, strategies, regulation (Ref. = high) 7.884 2 0.019

Lack of policies, strategies, regulation (low) 1.218 0.549 4.916 1 0.027 3.379

Lack of policies, strategies, regulation (moderate) 1.524 0.592 6.633 1 0.010 4.593

Lack of human resource (Ref. = high) 1.355 2 0.508

Lack of human resource (low) 0.927 0.861 1.160 1 0.282 2.526

Lack of human resource (moderate) 0.263 0.673 0.153 1 0.696 1.301

Lack of information (Ref. = high) 1.680 2 0.432

Lack of information (low) 0.757 0.678 1.244 1 0.265 2.131

Lack of information (moderate) 0.721 0.594 1.476 1 0.224 2.057

Lack of technologies (Ref. = high) 1.401 2 0.496

Lack of technologies (low) 0.193 0.681 0.081 1 0.777 1.213

Lack of technologies (moderate) 0.652 0.623 1.097 1 0.295 1.920

Constant −5.323 1.040 26.180 1 0.000 0.005

Source: Survey, 2021. df = degree of freedom. S.E = standard error. B = coefficient. Sig = significance.
Exp (B) = odds ratio for the predictors.

Similarly, Table 6 shows that climate-change-governance effectiveness with moderate
problems of coordination; political will and leadership; finance; policy, strategies and
regulations are 3.398, 4.228, 1.967 and 4.593 times more likely to have an effect than that of
high problems of with these factors, respectively. Hence, the above four variables (lack of
coordination; political will and leadership; finance; and policy, strategies and regulations)
have a highly significant effect on climate-change-governance effectiveness.

3.3. Interview Results

The quantitative result discussed above was also supported by our qualitative analysis.
By using several interview questions, we collected qualitative responses from officials and
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experts from federal, city, sub-city and Woreda levels; private sectors and NGOs. The
result was summarised in Figure 6. As shown in the figure, the majority of interviewees
repeatedly answer that the major constraints of climate-change governance in the city were
weak enforcement of laws/regulations; lack of political willingness of officials and weak
horizontal interaction of stakeholders. Lack of finance, accountability, and leadership are
also part of the factors that hinder climate-change governance.
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In Figure 6, we provide a summary of the top ten factors that hinder climate-change
response in the city, gathered from the aforementioned interview response. Note that the
figure only shows the number one responses, i.e., the most important ones according to the
respondents.

To provide additional context to the results presented above, we provide a few of the
interview responses as follows. An interview with AAEPGDC commissioner provides
insights into the major factors that hinder climate-change response in the city. The commis-
sioner stated that: “The major factors to take mitigation and adaptation action in city is lack
of coordination of sectors and finance” [Interview, 10 August 2021]. He elaborated that,
“Even though, the 2019 redesigning city administration proclamation gives the mandate
to manage and control environmental issue to AAEPGDC, the proclamation lacks clarity
about regulatory issue. The commission mainstreamed climate change issue in more than
23 sectors and gave training for those sectors; however, the commissioner has no authority
to control, evaluate and make accountable the work of these sectors. Hence, the work of
the sectors that is related to climate change issue is voluntary type activity. Although this is
a very serious problem for climate change governance in the city, the commission’s major
work has been planting trees. In addition, although the commission tried to establish steer-
ing committee led by the mayor, even after more than six months, it is still not functional
because of several reasons, including due to the country’s security issue”.

In an interview with one of the experts of the commission, the expert said that one
of the major problems of AAEPGDC, at different levels, is the constant change in leaders
and weak leadership style [Interview, 21 July 2021]. Even during this study, three leaders
were changed at the commission level. He added that due to a lack of legal systems,
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those leaders imposed their own interests. According to the energy group leader in the
commission, leaders focus on short-term goals that are politically motivated and then they
ignore the long-term impact of climate change [Interview, 3 July 2021]. He added that
at the commission level, for example, leaders pay more attention to the natural-resource
management directorate than to climate change because the directorate mobilizes money
for the commission by selling quarries in millions. On the contrary, climate-change issues
need a budget, whereas leaders assume the climate-change agenda is insignificant. Hence,
there is a misunderstanding by officials when it comes to climate change and its impact on
economic development.

According to an interview held with a commission climate-change-mainstreaming
expert regarding employees, in 2020, the city administration recruited a large number of
degree holders to decrease unemployment by creating job opportunities and assigning
them to different sectors using a quota system [Interview, 25 September 2021]. During
that time, a large numbers of employees that were recruited, especially at Woreda level,
have degrees that are not related to climate change or the environment. The majority of
Woreda employees have educational backgrounds in the areas of geology, maths, physics,
accounting, management, chemistry, engineering and other similar fields. Hence, a large
number of experts lack an educational background related to climate change. In addition,
there is a lack of training or capacity building at the sub-city and Woreda levels. During this
study’s data collection period, most sub-city and Woreda experts did not have knowledge
of the Addis Ababa CRGE strategy. One interviewee from Bole sub-city (Woreda 6 expert)
told us that the employee got the chance to take training on the Addis Ababa CRGE strategy,
whereas almost all other experts did not get the training [Interview, 28 June 2021].

Interview results from the federal urban and infrastructure ministry environmental
and climate-change management leader [Interview, 21 July 2021] and the federal EPGDC
climate-change directorate director [Interview, 9 July 2021] revealed similar responses
regarding the vertical coordination in the city. Both argued that “compared to the regional
government, there was weak vertical coordination in Addis Ababa city”. They said that
the reason is the autonomy granted to the city, and making the assumption that the city
has potential and, consequently, there is a lack of interest in obtaining support from the
federal level. The federal EPGDC climate-change directorate director added that “when we
call all regional and two city administration experts to give training, the Addis Ababa city
commission experts did not participate.”

Another example is the interview we had with the C40 adviser. The view of the
advisor is: “As a city advisor in AAEPGDC, during this work, the major problem of
climate change governance in the city is lack of political commitment of officials. The
level of understanding about climate change is still low.” He argued that “the attention
of climate change response given by the city administration is very low”. He added
that “shortage of budget and lack of accountability system is also the major problem of
climate change governance” [Interview, 12 June 2021]. The C40 advisories also reiterated
that climate-change-resilient-strategy implementation has been so problematic because of
poorly structured institutions and the weak cooperation of actors. Additionally, the reasons
includes a weak understanding of the climate-change impacts of development on the part
of policy makers and investors and a lack of action in urban areas compared to rural areas.
The interviewee result of the C40 Cities Climate Leadership Group adviser indicated that
new climate policy, rules, and regulations are needed to address GHG emissions in different
sectors.

According to an interviewee affiliated with the City climate-change mainstreaming
leader about climate-change response action [Interview, 6 July 2021], “The major problem
of mitigation and adaption action is lack of political willingness of higher officials, weak
leadership and lack of accountabilities”. She added that, even though the commission
established a steering committee led by the mayor, more than six months later the committee
is not functional and repeated enquiries had not received any response.
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As an example of interviewing people from private sectors, we interviewed some
people from a Hujain shoes factory [Interviewee, 3 June 2021] and soufflé malt factory
[Interviewee, 23 June 2021]. They indicated that the city’s administration does not encour-
age the involvement of private sectors in preparing and implementing the climate-change
strategy and plan. They also added that AAEPGDC lacks cooperation with the private
sector, especially targeting issues such as, industrial emission reduction and environmental-
management-plan preparation, but instead they are quite active in punishing them.

4. Discussion

Climate-change issues require support and participation not only from environmental
offices or departments but also from all city administration sectors and actors. This study
shows that involving only the government sectors in environmental offices for climate-
change governance is not sufficient to address GHG and minimize vulnerability to climate
change in the city. Thus, the result of this research determines the aspects of effective
climate-change governance that are not well implemented in the city. It is clear from
the study that as coordination; finance; policy, strategies, and regulations; and political
willingness, and leadership improves, the effectiveness of climate-change governance will
also increase. The above quantitative and qualitative results show that the effectiveness of
climate-change governance is being hindered by different factors.

The major factor that hinders the effectiveness of governance in the city is a lack of
coordination of actors and sectors. Even though the commission made climate-change
issues mainstream across different sectors, such as transport, waste, plan commission,
disaster risk management, building, health, and green development, the horizontal collab-
oration of these sectors in the governance process is weak. Studies found out that GHG
emissions and risks in cities are not only municipal- or local-government concerns but they
are also challenging for a range of actors across sectors, in creating coordination for effective
climate-change governance to mitigate emissions and adaptation to climate risks [29,37,39].
Regarding the lack of coordination, the commission itself is not able and not even willing
to attract the participation of NGOs and the private sector in the decision-making process.
Only the C40 advisor participated actively in the climate-change action in the city. The
commission is not particularly working to attract NGOs in the future. However, the federal
government has one directorate, named the resource mobilization directorate, that works
to attract CSOs. Our finding, in this regard, is supported by a study conducted in two
cities of Africa. Studies conducted in the cities of Karonga in Malawi, and Dar es Salaam
in Tanzania, also find that climate-change governance is hindered by poor collaboration
between the government, private sector and CSOs [104].

Lack of political will is another major problem that hinders the response to climate
change in the city. The first important thing for effective climate-change response is
the political willingness of leaders in different sectors and levels [38,42]. According to
the AAEPGDC, the climate-change mainstreaming team leader, the climate-change issue
has lacked attention from higher officials, especially from the city administration. The
reason is that the steering committee has not been functional for more than 6 months.
The commissioner also argued that the steering committee incorporates different sectors
and it is the most important committee for climate-change response actions, but it is not
starting their work yet as the city administration gives more attention to the country’s
security issue and COVID-19. Security concerns and the pandemic have adversely impeded
climate-change governance in Ethiopia [49].

Lack of strong leadership at the local level is another problem related to climate-
change action. Leadership is an important issue because it motivates people to accomplish
positive changes in the organization and play an important role in guiding who participate
in the decision-making process and what actions they take. To achieve sustainable or
long-term development, shaping climate-change response leadership at different levels is
critical [29,43].
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Weak implementation of policies, strategies and regulations is another factor that
hinders the governance process. The 2014 Climate Resilient Green Growth Strategy in-
corporates many mitigation and adaptation strategies across different sectors. The major
constraint is weak enforcement of strategies, laws, regulations, and plan. A similar study
conducted in African cities, specifically in Lusaka and Durban, shows that the governance
process faced serious capacity problems in executing strategies and plans, especially at the
local level [48]. Even though the mandate for climate-change issues was given for EPGDC
and mainstreaming is carried out across different sectors, the commission has no authority
to control the sectors. Hierarchically, these sectors are accountable to the city administration
and the municipality; hence, the environmental commission lacks authority over these
sectors.

In addition to the weak implementation of policies, strategies and regulations, inade-
quate laws and legislations are also factors that determine climate-change response [24,28,32].
Climate-change issues are poorly understood by city officials and, in most cases, they
assume that it is not a critical issue for our country. Hence, there is a limitation in the
strategy, regulations, proclamations, and laws to address GHG emission across different
sectors, including transport, waste, building, energy and others. Lack of an independent
institution, which would be directly responsible for climate-change issues, is a factor that
determines the local governance of climate change [17,38].

Inadequate financing for the implementation of plans or programs is another factor
that hinders climate-change response. The permanent source of funds is the budget from
the upper level government. The fund assigned to the work of the commission is not only
for climate-change purposes and is insignificant in the first place. Furthermore, at the
same time, there is lack of resource mobilization to obtain financing from different CSOs.
In cities of developing countries, a shortage of financing is a major factor that hinders
climate-change governance because they need budget for housing, infrastructure provision,
job creation and poverty reduction [45,104]. A shortage of knowledgeable experts is another
problem of climate-change response in the city. Although the number of employees, in
particular, is not a problem, experts lack general climate-change knowledge. However,
studies showed that experts knowledgeable on climate change are the key source of success
for climate-change governance [29,33,37].

Additionally, according to the results shown above, both quantitatively and qualita-
tively, compared to other variables, lack of access to information is not a major factor. The
study shows that information is not a major problem because the city administration holds
a GHG-emission inventory every 2 years. Regarding impact and vulnerability, there are
several reports that indicate that higher officials as well as the community well understood
vulnerable places. Climate-change governance in cities require access to current, context-
specific sources of data, including future climate predictions, GHG inventories results,
climate vulnerability assessments, and impacts, such as heat waves and floods [27,34].

Finally, this study shows that, currently, lack of access to technologies is not a major
problem of climate-change governance in the city. However, this does not mean that it is
not a problem at all and our study shows that, in the city, there is inadequate knowledge
about technologies. When it comes to climate planning, studies show that it is neces-
sary to support climate-change response action with different technologies and technical
solutions [3,32].

5. Conclusions

In Addis Ababa city, the practice of climate-change governance is ineffective. It is
significantly hindered by different factors. The result of this study reveals that a lack
of coordination, political will and leadership are the key problems of governance in the
city, followed by inadequate finance and policy, strategy, and regulations. In addition, a
shortage of knowledgeable experts and lack of access to information and technologies make
their own contributions in the ineffectiveness of climate-change governance. The study
also concludes that when the level of coordination, political will and leadership increase,
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climate-change governance effectiveness shows improvement. Thus, the city administration
should emphasise climate change like it does other crosscutting issues and should enable
the steering committee by implementing a strong accountability system. In addition, the
city administration should try to revise or formulate new policy, strategy or regulations,
as well as establish independent institutions for climate-change issues. Specifically, the
commission should create an enabling environment to attract non-state actors, and should
assign one directorate to mobilise finance, following an approach undertaken by the federal
environmental protection commission. The commission should also provide continuous
training and capacity building to sub-city and Woreda-level leaders and experts.
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9. Drożdż, W.; Kinelski, G.; Czarnecka, M.; Wójcik-Jurkiewicz, M.; Maroušková, A.; Zych, G. Determinants of Decarbonization:
How to Realize Sustainable and Low Carbon Cities? Energies 2021, 14, 2640. [CrossRef]

10. Arora- Kumar, N.; Mishra, I. COP26: More challenges than achievements. Environ. Sustain. 2021, 4, 585–588. [CrossRef]
11. Rockström, J.; Gaffney, O.; Rogelj, J.; Meinshausen, M.; Nakicenovic, N.; Schellnhuber, H.J. A roadmap for rapid decarbonization.

Science 2017, 355, 1269–1271. [CrossRef]
12. Mitchell, L.; Elisa, M. Current Legal Developments Climate Change: The Glasgow Climate Conference (COP26). Int. J. Mar. Coast.

Law 2022, 37, 1–15.

http://doi.org/10.3390/su14095310
http://doi.org/10.1017/9781009157940.001
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2019/06/GRI
http://doi.org/10.3390/su14127111
http://doi.org/10.1080/1523908X.2018.1558848
http://doi.org/10.1016/j.ecolecon.2017.06.004
http://doi.org/10.3390/en14092640
http://doi.org/10.1007/s42398-021-00212-7
http://doi.org/10.1126/science.aah3443


Sustainability 2023, 15, 3235 19 of 22

13. Bulkeley, H.; Betsill, M. Rethinking Sustainable Cities: Multilevel Governance and the ‘Urban’ Politics of Climate Change. Environ.
Politics 2005, 14, 42–63. [CrossRef]

14. Bulkeley, H. Cities and the Governing of Climate Change. Annu. Rev. Environ. Resour. 2010, 35, 229–253. [CrossRef]
15. Hughes, S. the Politics of Urban Climate Change Policy: Toward a Research Agenda. Urban Aff. Rev. 2016, 1–19. [CrossRef]
16. Van Dijk Meine, P.; Edelenbos, J.; van Rooijen, K. Urban Governance in the Realm of Complexity; Practical Action Publishing: Rugby,

UK, 2017.
17. Díaz-Pont, J. Cities and the governance framing of climate change. Env. Pol. Gov. 2020, 1–13. [CrossRef]
18. Fröhlich, J.; Knieling, J. Conceptualising Climate Change Governance; Springer: Berlin/Heidelberg, Germany, 2012; pp. 9–26.
19. Navroz, K.D. Varieties of climate governance: The emergence and functioning of climate institutions. Environ. Politics 2021, 30,

1979775. [CrossRef]
20. Bulkeley, H.A.; Betsill, M.M. Revisiting the urban politics of climate change. Environ. Politics 2013, 22, 136–154. [CrossRef]
21. van der Heijden, J. Eco-financing for low-carbon buildings and cities: Value and limits. Urban Study 2016, 54, 12. [CrossRef]
22. van der Heijden, J. Studying urban climate governance: Where to begin, what to look for, and how to make a meaningful

contribution to scholarship and practice. Earth Syst. Gov. 2019, 1, 100005. [CrossRef]
23. Xiaolong, Z. Institutional Deficiencies of the Paris Agreement and China’s Compliance Capacity: An Evaluation after US

Withdrawal. Article in China. China Int. J. (CIJ) 2021, 19, 164–177.
24. Peterson, L. Investigating the Determinants of International, National and Local Climate Policies; Digital Comprehensive Summaries

of Uppsala Dissertations from the Faculty of Social Sciences, Acta Universitatis Upsaliensis: Uppsala, Sweden, 2021; ISBN
978-91-513-1202-6.

25. Cheng, S.; Fan, W.; Zhang, J.; Wang, N.; Meng, F.; Liu, G. Multi-sectoral determinants of carbon emission inequality in Chinese
clustering cities. Energy 2021, 214, 118944. [CrossRef]

26. Kakderi, C.; Komninos, N.; Panori, A.; Oikonomaki, E. Next City: Learning from Cities during COVID-19 to Tackle Climate
Change. Sustainability 2021, 13, 3158. [CrossRef]

27. Romero-Lankao, P. Governing Carbon and Climate in the Cities: An Overview of Policy and Planning Challenges and Options.
Eur. Plan. Stud. 2012, 20, 7–26. [CrossRef]

28. Schoenefeld, J.J.; Schulze, K.; Hildén, M.; Jordan, A. The challenging paths to net-zero emissions: Insights from the monitoring of
national policy mixes. Int. Spect. 2021, 56, 24–40. [CrossRef]

29. Aylett, A. Progress and Challenges in the Urban Governance of Climate Change: Results of a Global Survey. 2014, pp. 1–68.
Available online: http://www.urbanclimatesurvey.com/ (accessed on 12 August 2021).

30. Hayley, L.; Debra, R. What lies beneath: Understanding the invisible aspects of municipal climate change governance. Curr. Opin.
Environ. Sustain. 2015, 13, 61–67. [CrossRef]

31. Poli, I.; Ravagnan, C.; Ricci, L. A Planning Framework for Urban Resilience toward Climate Adaptation and Mitigation: Potentials
and Limits of “Eco-Districts”. Urban Sci. 2022, 6, 49. [CrossRef]

32. Worker, J.; Palmer, N. A Guide to Assessing the Political Economy of Domestic Climate Change Governance; Working Paper. World
Resources Institute: Washington, DC, USA, 2020. [CrossRef]

33. Aylett, A. Institutionalizing the urban governance of climate change adaptation: Results of an international survey. Urban Clim.
2015, 14, 4–16. [CrossRef]

34. Eissa, Y.; Khalil, H.A.E.E. Urban Climate Change Governance within Centralised Governments: A Case Study of Giza, Egypt. In
Urban Forum; Springer: Dordrecht, The Netherlands, 2022; Volume 33, pp. 197–221. [CrossRef]

35. Lesnikowski, A.; Biesbroek, R.; Ford, J.D.; Berrang-Ford, L. Policy implementation styles and local governments: The case of
climate change adaptation. Environ. Politics 2021, 30, 753–790. [CrossRef]

36. Eric-Chu, T.S.; Patterson, J. The Dilemmas of Citizen Inclusion in Urban Planning and Governance to Enable a 1.5 ◦C Climate
Change Scenario. Urban Planning 2018, 3, 128–140.

37. Romero-Lankao, P.; Burch, S.; Hughes, S.; Auty, K.; Aylett, A.; Krellenberg, K.; Nakano, R.; Simon, D.; Ziervogel, G. Governance
and policy. In Climate Change and Cities: Second Assessment Report of the Urban Climate Change Research Network; Rosenzweig, C.,
Solecki, W., Romero-Lankao, P., Mehrotra, S., Dhakal, S., Ibrahim, S.A., Eds.; Cambridge University Press: New York, NY, USA,
2018; pp. 585–606.

38. Mukhlis, M.; Perdana, R. A Critical Analysis of the Challenges of Collaborative Governance in Climate Change Adaptation
Policies in Bandar Lampung City, Indonesia. Sustainability 2022, 14, 4077. [CrossRef]

39. Nasiritousi, N.; Grimm, J. Governing towards decarbonization: The legitimacy of national orchestration. Env. Pol. Gov. 2022, 32,
411–425. [CrossRef]

40. Teng, F.; Wang, P. The evolution of climate governance in China: Drivers, features, and effectiveness. Environ. Politics 2021, 30,
141–161. [CrossRef]

41. United Nations Human Settlements Programme (UN-HABITAT). Multi-Level Governance for Effective Urban Climate Action in
the Global South. 2022. Nairobi, Kenya HS Number: HS/046/21E. Available online: www.unhabitat.org (accessed on 25 August
2022).

42. Tosun, J. Addressing climate change through climate action. Clim. Action 2022, 1, 1. [CrossRef]
43. Yeganeha, A.J.; McCoya, A.P.; Schenk, B.T. Determinants of climate change policy adoption: A meta-analysis. Urban Clim. 2020,

31, 100547. [CrossRef]

http://doi.org/10.1080/0964401042000310178
http://doi.org/10.1146/annurev-environ-072809-101747
http://doi.org/10.1177/1078087416649756
http://doi.org/10.1002/eet.1903
http://doi.org/10.1080/09644016.2021.1979775
http://doi.org/10.1080/09644016.2013.755797
http://doi.org/10.2139/ssrn.2804898
http://doi.org/10.1016/j.esg.2019.100005
http://doi.org/10.1016/j.energy.2020.118944
http://doi.org/10.3390/su13063158
http://doi.org/10.1080/09654313.2011.638496
http://doi.org/10.1080/03932729.2021.1956827
http://www.urbanclimatesurvey.com/
http://doi.org/10.1016/j.cosust.2015.02.004
http://doi.org/10.3390/urbansci6030049
http://doi.org/10.46830/wriwp.18.00047
http://doi.org/10.1016/j.uclim.2015.06.005
http://doi.org/10.1007/s12132-021-09441-9
http://doi.org/10.1080/09644016.2020.1814045
http://doi.org/10.3390/su14074077
http://doi.org/10.1002/eet.1979
http://doi.org/10.1080/09644016.2021.1985221
www.unhabitat.org
http://doi.org/10.1007/s44168-022-00003-8
http://doi.org/10.1016/j.uclim.2019.100547


Sustainability 2023, 15, 3235 20 of 22

44. Butterfield, R.E.; Coll Besa, M.; Burmeister, H.; Blair, K.; Kavonic, J.; Bharwani, S.; Cullis, J.; Spires, M.; Mwalukanga, B. Inspiring
Climate Action in African Cities: Practical Options for Resilient Pathways; FRACTAL Working Paper 4; Stockholm Environment
Institute Oxford Centre: Oxford, UK, 2017.

45. Hickmann, T.; Stehle, F. The Embeddedness of Urban Climate Politics in Multilevel Governance: A Case Study of South Africa’s
Major Cities. J. Environ. Dev. 2019, 28, 54–77. [CrossRef]

46. Anwar, H.T. Africa in Global Climate Change Governance: Analyzing Its Position and Challenges. Int. J. Afr. Dev. 2016, 4, 1.
47. Lorena, P. The urban governance of climate change adaptation in least-developed African countries and in small cities: The

engagement of local decision makers in Dar es Salaam, Tanzania, and Karonga, Malawi. Clim. Dev. 2020, 12, 408–419. [CrossRef]
48. Taylor, A.; Jack, C.; McClure, A.; Bharwani, S.; Ilunga, R.; Kavonic, J. Understanding and supporting climate-sensitive decision

processes in southern African cities. Curr. Opin. Environ. Sustain. 2021, 51, 77–84. [CrossRef]
49. Webster, N.; Sørensen, N.N.; Dessalegn, R.; Zerihun, M. Governance, Climate Change and Mobility in Ethiopia; DIIS Working Paper,

No. 2020:05; Danish Institute for International Studies (DIIS): Copenhagen, Denmark, 2020; Available online: http://hdl.handle.net/
10419/227728 (accessed on 2 August 2022)ISBN 978-87-7236-017-1.

50. United Nations. Economic Commission for Africa; United Nations. Economic Commission for Africa (2020-01). A Harmonized
Implementa-tion Framework for the New Urban Agenda in Africa. Addis Ababa. © UN.ECA. Available online: https://hdl.
handle.net/10855/43924\T1\textquotedblright (accessed on 16 September 2022).

51. Hailemariam, N.S. Contribution of Urban Green Infrastructure to Achieve Sustainable Development Goals: An Innovative
Mechanism to Bring Different Actors Together. In 2019 World Bank Conference on Land and Poverty; The World Bank: Washington,
DC, USA, 2019.

52. Haileab, Z. Climate change in Ethiopia: Impacts, mitigation and adaptation. Int. J. Res. Environ. Stud. (IJRES) 2018, 5, 18–35.
Available online: www.bluepenjournals.org/ijres (accessed on 2 September 2022).

53. Climate Action Tracker (CAT) Climate Governance Series. Climate Governance in Ethiopia, 2020, Addis Ababa, Ethiopia.
Available online: http://climateactiontracker.org/publications/climate-governance (accessed on 23 September 2022).

54. Environment, Forest and Climate Change Commission (EFCCC), Embassy of Sweden, & UNDP. Annual Workplan (AWP): EFY
2020/21. Available online: https://info.undp.org/docs/pdc/Documents (accessed on 14 September 2022).

55. OXFAM. Governance in ETHIOPIA: 2018 Impact Evaluation of the African Climate Change and Resilience Alliance (ACCRA)
Project Effectiveness Review Series 2016/17. Available online: www.oxfam.org.uk/effectiveness (accessed on 24 June 2022).

56. United Nation Development Programme UNDP. Annual Narrative Progress Report: Institutional Strengthening for the Forest
Sector Development in Ethiopia. Available online: http://mptf.undp.org/document/download/24059 (accessed on 3 June 2022).

57. Arsiso, B.K.; Tsidu, G.M.; Stoffberg, G.H.; Tadesse, T. Climate change and population growth impacts on surface water supply
and demand of Addis Ababa, Ethiopia. Clim. Risk Manag. 2017, 18, 21–33. [CrossRef]

58. Worku, H. Rethinking urban water management in Addis Ababa in the face of climate change: An urgent need to transform from
traditional to sustainable system. Environ. Qual. Manage. 2017, 27, 103–119. [CrossRef]

59. Feyissa, G.; Zeleke, G.; Gebremariam, E.; Bewket, W. GIS based quantification and mapping of climate change vulnerability
hotspots in Addis Ababa. Geoenvironmental Disasters 2018, 5, 14. [CrossRef]

60. Alemu, Z.A.; Dioh, O.M. Climate change and trend analysis of temperature: The case of Addis Ababa, Ethiopia. Environ. Syst.
Res. 2020, 9, 27. [CrossRef]

61. Jemberie, M.A.; Melesse, A.M. Urban Flood Management through Urban Land Use Optimization Using LID Techniques, City of
Addis Ababa, Ethiopia. Water 2021, 13, 1721. [CrossRef]

62. Moges, S.; Raschid-Sally, L.; Gebremichael, M. Is Climate Chang Responsible to Recent Urban Flooding in Devloping Cities in
Africa? A Case study of Addis Ababa City, Ethiopia. In Proceedings of the EGU General Assembly Conference Abstracts, Vienna,
Austria, 7–12 April 2013; Volume 15. EGU2013-9417.

63. Worku, H. Integrating climate change adaptation strategies in urban planning and landscape design of Addis Ababa City,
Ethiopia using urban planning and landscape design to mitigate flooding, drought, and urban heat island effects. Environ. Qual.
Manag. 2017, 27, 5–21. [CrossRef]

64. Arsiso, B.K.; Tsidu, G.M.; Stoffberg, G.H. Signature of present and projected climate change at an urban scale: The case of Addis
Ababa. Phys. Chem. Earth Parts A/B/C 2018, 105, 104–114. [CrossRef]

65. Addis Ababa Environmental Protection and Green Development Commission. Addis Ababa City Climate Action Plan (2021–2025);
Addis Ababa Environmental Protection and Green Development Commission: Addis Ababa, Ethiopia, 2020.

66. Federal Democratic Republic of Ethiopia (FDRE). Ethiopia’s Climate-Resilient Green Economy Strategy (CRGE); Federal Democratic
Republic of Ethiopia (FDRE): Addis Ababa, Ethiopia, 2011.

67. Alebel, B. Building a Resilient City to Water Mediated Climate Change: Policy and Institutional Options; EDRI Research Report 19.
Ethiopian Development Research Institute: Addis Ababa, Ethiopia, 2014.

68. Woldesenbet, W.G. Collaborative governance: Assessing the problem of weak cross-sectoral collaborations for the governance of
Addis Ababa Rivers. Appl. Water Sci. 2018, 8, 116. [CrossRef]

69. Yirga, A.B.; Lika, M.T.; Yeshitela, H.K. The governance and management of green spaces in Addis Ababa, Ethiopia. Heliyon 2022,
8, e09413. [CrossRef]

70. Logan, C.; Peter, C. Climate change vulnerability and adaptability in an urban context: A case study of Addis Ababa, Ethiopia.
Int. J. Sociol. Anthropol. 2013, 5, 192–204. [CrossRef]

http://doi.org/10.1177/1070496518819121
http://doi.org/10.1080/17565529.2019.1632166
http://doi.org/10.1016/j.cosust.2021.03.006
http://hdl.handle.net/10419/227728
http://hdl.handle.net/10419/227728
https://hdl.handle.net/10855/43924\T1\textquotedblright 
https://hdl.handle.net/10855/43924\T1\textquotedblright 
www.bluepenjournals.org/ijres 
http://climateactiontracker.org/publications/climate-governance
https://info.undp.org/docs/pdc/Documents
www.oxfam.org.uk/effectiveness
http://mptf.undp.org/document/download/24059
http://doi.org/10.1016/j.crm.2017.08.004
http://doi.org/10.1002/tqem.21512
http://doi.org/10.1186/s40677-018-0106-4
http://doi.org/10.1186/s40068-020-00190-5
http://doi.org/10.3390/w13131721
http://doi.org/10.1002/tqem.21514
http://doi.org/10.1016/j.pce.2018.03.008
http://doi.org/10.1007/s13201-018-0763-1
http://doi.org/10.1016/j.heliyon.2022.e09413
http://doi.org/10.5897/IJSA2013.0459


Sustainability 2023, 15, 3235 21 of 22

71. Jalayer, F.; Herslund, L.; Cavan, G.; Printz, A.; Simonis, I.; Bucchignani, E.; Jean-Baptiste, N.; Hellevik, S.; Fekade, R.;
Nebebe, A.; et al. Climate change induced risk analysis of Addis Ababa city (Ethiopia). Eguga 2013, 15, 1.

72. Birhanu, D.; Kim, H.; Jang, C.; Park, S. Flood Risk and Vulnerability of Addis Ababa City Due to Climate Change and Urbanization.
Procedia Eng. 2016, 154, 696–702. [CrossRef]

73. Kebede, L.; Segni, T.G.; Tama, L.R. Diesel-fueled public transport vehicles and air pollution in Addis Ababa, Ethiopia: Effects of
vehicle size, age and kilometers travelled. Atmos. Environ. 2022, 13, 100144. [CrossRef]

74. Pierre, J.; Peters, G. Governance, Politics and the State; Macmillan Education: Basingstoke, UK, 2000.
75. Stoker, G. Governance as theory: Five propositions. Int. Soc. Sci. J. 1988, 50, 17–28. [CrossRef]
76. McCarney, P.; Blanco, H.; Carmin, J.; Colley, M. Cities and Climate Change. In The challenges for governance: First Assessment

Report of the Urban Climate Change Research Network; Rosenzweig, C., Solecki, W.D., Hammer, S.A., Mehrotra, S., Eds.; Cambridge
University Press: Cambridge, UK, 2011; pp. 249–269.

77. Betsill, M.M.; Harriet, B. Cities and the Multilevel Governance of Global Climate Change. Glob. Gov. 2006, 12, 141–159. [CrossRef]
78. Feris, L. The Role of Good Environmental Governance in the Sustainable Development of South Africa. Potchefstroom Electron.

Law J. 2017, 13, 72–99. [CrossRef]
79. Schroeder, H.; Janda, K.B. Cities and Climate Change: The Role of Institutions, Governance and Urban Planning; Report Prepared for

the World Bank Urban Symposium on Climate Change; World Bank: Washington, DC, USA, 2009.
80. Bernauer, T.; Schaffer, L.M. Climate Change Governance. In The Oxford Handbook of Governance; Oxford University Press: Oxford,

UK, 2012. [CrossRef]
81. Giffinger, R.; Gudrun., H. Smart Cities Ranking: An Effective Instrument for the Positioning of Cities? ACE Archit. City Environ.

2010, 4, 7–26. [CrossRef]
82. Broadbent, J.; Vaughter, P. Inter-disciplinary analysis of climate change and society: A network approach. Underst. Soc. Nat.

Resour. Forg. New Strands Integr. Across Soc. Sci. 2014, 6, 203–228.
83. Mossberger, K.; Stoker, G. The evolution of urban regime theory: The challenge of conceptualization. Urban Aff. Rev. 2001, 36,

810–835. [CrossRef]
84. Tîrlă, M.L.; Manea, G.; Vijulie, I.; Matei, E.; Cocos, O. Green cities–Urban planning models of the future. In Cities in the Globalizing

World and Turkey: A Theoretical and Empirical Perspective; University Press: Sofia, Bulgaria, 2014; pp. 462–479. [CrossRef]
85. Bulkeley, H.; Betsill, M. Cities and Climate Change: Urban Sustainability and Global Environmental Governance; Routledge: London,

UK, 2003.
86. Sikora-Fernandez, D.; Stawasz, D. The Concept of Smart City: In The Theory And Practice Of Urban Development Management.

J. Rom. Reg. Sci. Assoc. 2016, 10, 82–102.
87. Hammer, S.; Kamal-Chaoui, L.; Robert, A.; Plouin, M. Cities and Green Growth: A Conceptual Framework; OECD Regional

Development Working Papers 2011/08; OECD Publishing: Berlin, Germany, 2011.
88. Nasiritousi, N.; Hjerpe, M.; Linnér, B.O. The roles of non-state actors in climate change governance: Understanding agency

through governance profiles. Int. Environ. Agreem. Politics Law Econ. 2016, 16, 109–126. [CrossRef]
89. Bureau of Finance and Economic Development of Addis Ababa. City Government of Addis Ababa Content; Bureau of Finance and

Economic Development of Addis Ababa: Addis Ababa, Ethiopia, 2013.
90. World Bank. City Strength in Addis Ababa: Resilience Cities Programme; World Bank: Washington, DC, USA, 2015.
91. Erena, D.B.; Berhe, A.G.; Hassen, I.M.; Mamaru, T.L.; Soressa, Y.A. City Profile: Addis Ababa. Report Prepared in the SES (Social

Inclusion and Energy Management for Informal Urban Settlements) Project, 2017, Funded by the Erasmus + Program of the
European Union. Available online: http://moodle.donau-uni.ac.at/ses/ (accessed on 22 October 2022).

92. Addis Ababa City Administration. Addis Ababa City 2016 Greenhouse Gas Emissions Inventory Report. 2020. Available online:
https://epa.gov.et/images/PDF/Climatechange/2016_Addis_Ababa_GHG_Emssion_Report.pdf (accessed on 10 October 2022).

93. Central Statistical Authority (CSA). The Federal Democratic Republic of Ethiopia: National Census Report on the 2007 Population Size of
the Country; Central Statistical Authority: Addis Ababa, Ethiopia, 2007.

94. Central Statistical Authority (CSA). The Federal Democratic Republic of Ethiopia: Ethiopia Statistical Abstract 2011/12; Central Statistical
Authority: Addis Ababa, Ethiopia, 2012.

95. Central Statistical Agency (CSA). The Federal Democratic Republic of Ethiopia: Population Projections for Ethiopia 2007–2037; Central
Statistical Authority: Addis Ababa. Ethiopia, 2013.

96. Central Statistical Agency (CSA). The Federal Democratic Republic of Ethiopia: National Population Abstracts Projection for 2015;
Central Statistical Authority: Addis Ababa, Ethiopia, 2015.

97. Central Statistical Agency (CSA). The Federal Democratic Republic of Ethiopia: Statistical Abstract; Central Statistical Authority:
Addis Ababa, Ethiopia, 2017.

98. Teferi, E.; Abraha, H. Urban Heat Island Effect of Addis Ababa City: Implications of Urban. In Green Spaces for Climate Change
Adaptation; Springer: Cham, Switzerland, 2017.

99. Addis Ababa Environmental Protection and Green Development Commission (AAEPGDC). Climate Resilient Green Growth
Strategy and Integrated Climate Change Response Investment Plan Development for Addis Ababa. 2014. Available online:
https://www.researchgate.net/publication/313405435_Climate_Resilient_Green_Growth_Strategy_and_Integrated_Climate_
Change_Response_Investment_Plan_Development_for_Addis_Ababa_UNDPMinistry_of_Environment_Forest_and_Climate_
Change_Addis_Ababa_City_Govern (accessed on 27 June 2022).

http://doi.org/10.1016/j.proeng.2016.07.571
http://doi.org/10.1016/j.aeaoa.2021.100144
http://doi.org/10.1111/1468-2451.00106
http://doi.org/10.1163/19426720-01202004
http://doi.org/10.17159/1727-3781/2010/v13i1a2629
http://doi.org/10.1093/oxfordhb/9780199560530.013.0031
http://doi.org/10.5821/ace.v4i12.2483
http://doi.org/10.1177/10780870122185109
http://doi.org/10.13140/2.1.4143.6487
http://doi.org/10.1007/s10784-014-9243-8
http://moodle.donau-uni.ac.at/ses/
https://epa.gov.et/images/PDF/Climatechange/2016_Addis_Ababa_GHG_Emssion_Report.pdf
https://www.researchgate.net/publication/313405435_Climate_Resilient_Green_Growth_Strategy_and_Integrated_Climate_Change_Response_Investment_Plan_Development_for_Addis_Ababa_UNDPMinistry_of_ Environment_Forest_and_Climate_Change_Addis_Ababa_City_Govern
https://www.researchgate.net/publication/313405435_Climate_Resilient_Green_Growth_Strategy_and_Integrated_Climate_Change_Response_Investment_Plan_Development_for_Addis_Ababa_UNDPMinistry_of_ Environment_Forest_and_Climate_Change_Addis_Ababa_City_Govern
https://www.researchgate.net/publication/313405435_Climate_Resilient_Green_Growth_Strategy_and_Integrated_Climate_Change_Response_Investment_Plan_Development_for_Addis_Ababa_UNDPMinistry_of_ Environment_Forest_and_Climate_Change_Addis_Ababa_City_Govern


Sustainability 2023, 15, 3235 22 of 22

100. Addis Ababa City Administration. Flood in Addis Ababa City. 2021. Available online: https://floodlist.com/africa/ethiopia-
floods-addis-ababa-august-2021 (accessed on 23 September 2022).

101. Worku, G.; Teferi, E.; Bantider, A. Assessing the effects of vegetation change on urban land surface temperature using remote
sensing data: The case of Addis Ababa city, Ethiopia. Remote Sens. Appl. Soc. Environ. 2021, 22, 100520. [CrossRef]

102. Sarkar, S.K.; Midi, H. Importance of Assessing the Model Adequacy of Binary Logistic Regression. J. Applied Sci. 2010, 10, 479–486.
[CrossRef]

103. Berger, D. Introduction to binary logistic regression and propensity score analysis: Categorical Data Analysis. 2017. Research
Gate. Available online: https://www.researchgate.net/publication/320505159 (accessed on 16 September 2022).

104. Diep, L.; Archer, D.; Gueye, C. Decentralization in West Africa: The Implications for Urban Climate Change Governance; International
Institute for Environment and Development: London, UK, 2016.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://floodlist.com/africa/ethiopia-floods-addis-ababa-august-2021
https://floodlist.com/africa/ethiopia-floods-addis-ababa-august-2021
http://doi.org/10.1016/j.rsase.2021.100520
http://doi.org/10.3923/jas.2010.479.486
https://www.researchgate.net/publication/320505159

	Introduction 
	Methodology 
	Theoretical Gap of the Research 
	Conceptual Framework 
	Study Area Description 
	Climate-Change Impacts and Responses in Addis Ababa City 
	Sampling Methods 
	Data Collection Methods 
	Data Analysis Techniques 

	Results 
	Results of the Descriptive Statistics 
	Binary Logistic Regression Results 
	Interview Results 

	Discussion 
	Conclusions 
	References

