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Chapter 1.  Introduction 

By Dr. Robert Wilson and Todd G. Smith 

Climate change and its potential effects are increasingly important concerns to the scientific 
community, governments, international organizations, and exposed populations around the 
world. Over several decades, efforts to adapt to the changing climate have expanded. No regions 
of the world are unaffected by climate change, and residents of urban areas in low- and middle-
income countries are particularly vulnerable. This vulnerability stems from high rates of 
urbanization coupled with poor urban planning, gaps in public services and infrastructure, 
settlement in hazard-prone areas, and high levels of poverty, illiteracy, and poor health. These 
factors are particularly pressing on the African continent, where development and governance 
challenges result in low adaptive capacity. The Fourth Assessment Report of the 
Intergovernmental Panel on Climate Change (IPCC) identifies Africa as “one of the most 
vulnerable continents to climate change and climate variability”1 due partly to climate exposure, 
but also to low adaptive capacity and high vulnerability to climate-related hazards such as 
flooding, drought, and sea-level rise.2 

In recent years, climate-related hazards in Africa have significantly impacted both human and 
natural systems, and it is expected that climate change will both increase and intensify these 
impacts in the future. In 2009, flooding in Dakar caused more than US $103 million dollars in 
property loss,3 and in Lagos in 2012, flooding killed 140 people and displaced 623,900. Such 
flooding events are expected to increase in frequency and severity in many cities across Africa, 
especially in coastal cities as temperature increases lead to sea-level rise. In addition, projections 
to 2050 suggest that as many as 600 million people in Africa could be affected by drought.4 
While national governments, international organizations, non-governmental organizations 
(NGOs), and other actors are currently involved in efforts to respond to these hazards, limited 
adaptive capacity often results in inadequate preparation and limits effective response.  

This Policy Research Project examines the capacity of governmental systems to prepare for and 
respond to climate change and climate-related hazards in a set of large urban areas in Africa. The 
project gives priority to the role of local government in developing resilience due to its key role 
in addressing urban vulnerabilities through the provision of local infrastructure and public 
services, promulgation and regulation of land use and building codes, and other local services 
that are crucial for effective adaptation to climate change. Although local government capacity in 
African cities has generally improved in recent decades, the priority for state reform in Africa 
has been primarily focused on national governments and political legitimacy.5 While many 
countries have developed, or are developing, national climate adaptation plans, efforts to 
systematically address adaptation at the local level frequently face the challenge of collaboration 
among multiple local government jurisdictions with limited capacity. 

The policy domain of climate change is complex, both with respect to climate change science, 
projected impacts, and to the governmental/institutional framework for policy discussions and 
actions. The terminology used in climate change policy discussions is also complex, and 
disagreements often exist over the definitions of such important terms as resilience and 
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adaptation. The term resilience has come to be increasingly used in policy discussions,6 even 
though disagreements exist over its precise meaning, at least in academic communities.7 The 
United Nations Office for Disaster Risk Reduction (UNISDR) defines resilience as “the ability 
of a system, community or society exposed to hazards to resist, absorb, accommodate to and 
recover from the effects of a hazard in a timely and efficient manner, including through the 
preservation and restoration of its essential basic structures and functions.”8 Adaptation is 
defined as “the adjustment in natural or human systems in response to actual or expected climatic 
stimuli or their effects, which moderates harm or exploits beneficial opportunities.”9 This project 
largely adopts these definitions, but with the understanding that in practice these concepts are 
highly interdependent. In other words, building resilience in the face of climate change refers to 
the ability of communities and cities not only to respond to and absorb the effects of individual 
potentially disruptive weather-related events, but also to sustain this ability in the face of climate 
change that may increase the frequency or intensity of such events in the future.  

To investigate local government efforts in building resilience to climate change, this project 
adopts a comparative case study method examining 10 highly diverse, major African cities: 
Accra, Ghana; Alexandria, Egypt; Cape Town, South Africa; Casablanca, Morocco; Dakar, 
Senegal; Dar es Salaam, Tanzania; Johannesburg, South Africa; Kampala, Uganda; Luanda, 
Angola; and Maputo, Mozambique (see Figure 1.1). To provide needed background for the 
project, this chapter discusses in some detail the various challenges associated with climate 
change, particularly those that result from both climate exposure and urban vulnerability. The 
international policy systems that address climate change in Africa are then introduced. Finally, 
the methodology of this study, including research questions, research methods, and the city 
selection procedure, are presented.  
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Figure 1. 1 
Map of Selected Cities 

! !
Source: GADM. 

Climate Change: Origins and Consequences 

Climate change is defined as changes in the composition of the global atmosphere that are 
directly or indirectly related to human activity, thus changing climate patterns beyond natural 
climate variability.10 In recent decades, advancements in climate science have allowed for 
increasingly powerful evidence that such changes have been induced by human activity.11 In 
particular, human activity has led to increases in the amounts of greenhouse gasses in the 
atmosphere. Greenhouse gases like carbon dioxide have a blanketing effect, partially trapping 
longwave radiation (which manifests as heat) that naturally emanates from Earth’s atmosphere. 
During the industrial era alone, the amount of carbon dioxide increased by 35 percent, and it 
continues to grow today. This is primarily due to: the burning of fossil fuels for energy 
production, industrial processes, some agricultural processes, and deforestation—a process 
which increases greenhouse gas emissions by eliminating the amount of trees absorbing carbon 
dioxide and releasing oxygen into the atmosphere.12  

One of the initial observations of climate change has been a recent and continuous increase in the 
average global temperature along Earth’s surface. This average temperature has already risen by 
1.4 degrees Fahrenheit and is estimated to rise another 2 to 11.5 degrees over the next 100 years. 
However, this pattern of average warming is just one element of climate change, and while 
average temperatures have risen, this does not mean that all areas of the world are actually 
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warming.13 In fact, the nature of Earth’s rotation, land/ocean temperature contrasts, and 
atmospheric waves mean that abnormally warm winters in one part of the hemisphere may be 
associated with abnormally cold winters elsewhere in the hemisphere.14 These variations affect 
integral components of the earth’s climate system, including ice sheets, type and distribution of 
vegetation, and oceanic and atmospheric temperatures. Thus these changes will go on to affect 
climate patterns and weather events across the globe. These effects and other processes serve as 
either positive or negative feedback mechanisms that may amplify or reduce the effects of 
climate change, respectively, depending on whether they result in absorption or reflection of 
heat.15  

The effects of these changes in the climate system manifest themselves in increased variability 
and intensity of precipitation and wind patterns, as well as sea-level rise.16 While scientists tend 
to measure changes in average temperature or precipitation, it is in fact this variability and 
intensity of specific climate events that has the largest impact on populations, infrastructure, and 
planning. In particular, new climate variability complicates planning, and more frequent, intense 
weather effects can cause significant human, infrastructural, and economic damage. Local 
governments play key roles in providing essential services and acting as first responders to 
emergencies. This project examines a set of hazards associated with climate change, primarily 
flooding, water scarcity, and sea-level rise, to determine if and how they motivate cities to take 
action to reduce urban risk.17

Climate Change: Exposure and Vulnerability to Hazards 

Climate change exposure and vulnerability are two distinct concepts. The former is the result of 
location in a hazard zone that puts people, property, and systems at the risk of losses as a result 
of a climate event.18 Climate projections hold considerable risk for the African continent. To 
limit climate change exposure, significant progress in climate change mitigation—interventions 
and policies that reduce greenhouse gas emissions or enhance the sinks of greenhouse gases—
must be made.19 Vulnerability, on the other hand, is a result of the characteristics of human 
systems, including the built environment, that contribute to establishing the level of harm 
(damage) that can accrue during a climate event.20 Increased variability and intensity of weather 
events, that is, increased exposure, could exacerbate flooding and water scarcity, and cause sea-
level rise. However, it is the combination of exposure and high vulnerability due to 
characteristics of settlement patterns and populations and low adaptive capacity that make Africa 
particularly vulnerable to the impacts of climate change.  

Exposure 

Weather patterns generate different types of hazards as well as different levels of exposure in 
specific geographies. Increasing atmospheric temperatures are projected to shift the frequency, 
intensity, duration, and timing of storms worldwide and generate greater intra-annual variation in 
precipitation. Heavy but short precipitation events mean that the same areas that are subject to 
flooding can also be subject to drought. Significant variability in rainfall in many of the cities 
studied in this report already exists and climate change will likely exacerbate this variability (see 
Table 1.1). In this section, the three predominate types of hazards found in the 10 case studies are 
discussed.  
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Table 1.1  
Rainfall by City (mm) 

City Average Rainfall 
(2000-2009) 

Rainfall Minimum 
(various years) 

Rainfall Maximum 
(various years)  

Accra 957.2 811.8 (2000) 1179.1 (2002)  
Alexandria 169.5 109.1 (2009) 246.1 (2000)  
Cape Town 861.8 533.5 (2000) 1103.4 (2001)  
Casablanca 389.8 245.7 (2005) 551.0 (2009)  
Dakar 447.9 271.2 (2004) 677.3 (2005)  
Dar es Salaam 909.4 378.3 (2003) 1428.5 (2006)  
Johannesburg 691.6 450.6 (2003) 1073.3 (2000)  
Kampala 1362.1 914.8 (2009) 1665.3 (2001)  
Luanda 821.4 688.1 (2006) 1024.3 (2003)  
Maputo 892.5 495.3 (2002) 2066.4 (2000)  
Source: “Precipitation Analysis Products of GPCC,” Global Precipitation Climatology Centre (GPCC), 2011. 

Flooding 

Increasing temperatures and elevated atmospheric temperature are projected to shift the 
frequency, intensity, duration, and timing of storms worldwide. Although much of Africa will 
actually have less precipitation, the intensity of storms is projected to increase. This means that 
extreme heavy rainfall that previously occurred once every 20 years will now occur once every 
15 years.21 Looking at specific regions of the continent, there are projections for increased 
precipitation in areas of western Africa and eastern Africa. This rain will likely be concentrated 
during current heavy-rain periods. This increases the chance for flooding, without improving the 
availability of water during the dry seasons. Researchers have also identified increased frequency 
of heavy rain events in many southern African nations.22 Coastal areas are especially subject to 
flooding as a result of both precipitation events and sea-level rise. An estimated 54 million 
Africans live in vulnerable Low Elevation Coastal Zones (LECZ), defined as areas 10 meters or 
less above sea level.23 Areas around rivers and creeks are also susceptible to riverine flooding, 
though localized flooding occurs outside these areas as well, especially in more heavily 
developed settings. Flooding can cause significant human and economic losses and is unique in 
the visibility of its effects, as both a fast-onset and localized hazard. 

Water Scarcity 

Despite projections for increased exposure to flooding in many parts of Africa, many regions are 
also at risk of water scarcity and drought.24 Annual variation in precipitation and heavy but short 
precipitation events mean that the same areas that are subject to flooding can also be subject to 
drought. As depicted in Table 1.1, there is already significant variability in rainfall in many of 
the cities studied in this report, and climate change will exacerbate this variability. Different 
climate models predict a 20 percent decrease in overall rainfall along the Mediterranean coast of 
North Africa, northern Sahara, and west coast of Africa by 2099. As can also be seen in Table 
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1.1, cities in North Africa already have little rainfall, so the effects of this decreased precipitation 
could be significant. Additionally, southern Africa is estimated to see a 30 percent decrease in 
rainfall during the already dry winter period.25 These projections suggest increased frequency of 
droughts as well as heightened water scarcity.26 Drought is already a major issue in Africa, with 
one-third of the population living in drought-prone areas.27 Overall, these and other trends could 
mean that, as soon as 2020, anywhere between 90 and 220 million people across the continent 
would suffer increased water stress due to climate change.28 While droughts are specific temporal 
events, water scarcity differs from flooding in that it has a slower onset time, and effects are 
often more distributed over space and time. 

Sea-Level Rise 

Sea-level rise is due primarily to melting of land-based ice and thermal expansion, or the 
expansion of water as it warms.29 In addition to inundation of low-lying areas, sea-level rise can 
lead to coastal erosion and damage of infrastructure and built areas along the coast. Many major 
cities of Africa are coastal. Given these population concentrations and current projections for 
sea-level rise, the homes of an estimated 16 to 27 million people across the continent could be 
flooded annually by 2100, amounting to 5 to 9 billion dollars per year in damage.30 North Africa 
is considered particularly vulnerable to sea-level rise, particularly along the Nile Delta in Egypt 
where land elevation is especially low.31 Sea-level rise can also contribute to water scarcity; it 
can lead to saltwater intrusion in underground aquifers that can be an important source of 
drinking water, especially for poorer populations not connected to water networks. Similarly to 
water scarcity, sea-level rise tends to have a slower onset time, though its effects are localized 
and visible. 

It is important to note that there is uncertainty surrounding these projections. Climate modeling 
tools are more effective at modeling the magnitude and distribution of global temperature 
change, but modeling precipitation is more problematic. The error associated with climate 
models is compounded by a lack of research and climate data in several African countries.32 
Despite uncertainty on the exact nature of projections, it is clear that policy makers currently face 
and will continue to face challenges associated with increased variability and intensity of 
precipitation events throughout the continent, with especially heavy rainfall in eastern Africa; 
drying and drought in northern, western, and southern Africa; and sea-level rise along all coastal 
areas, especially in North Africa.  

Human-Created Sources of Vulnerability 

A National Perspective 

Although the distribution of climate change exposure across the globe does not respect national 
boundaries, the risks associated with exposure are compounded by significant sources of 
vulnerability within African countries. Vulnerability can be derived from the physical, social, 
economic, political, and environmental factors of an area that make it more susceptible to 
damage in the event of a climate hazard.33 Unlike climate exposure, climate change vulnerability 
can be moderated by effective urban planning and infrastructure provision. In particular, 
vulnerability can be reduced through climate change adaptation, adjustments in natural or human 
systems that limit the consequences of climate hazards.34 The adaptive capacity of a country 
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depends on the ability of the government, other interested organizations, and individuals to 
prepare for and respond to hazards. Adaptation, therefore, is closely linked to the concept of 
resilience. 

For a variety reasons, many African countries face challenges in building the adaptive capacity 
required to effectively respond to climate hazards. At the level of governments, limited state 
budgets and the need for significant investments in other domains mean that African countries 
often lack the financial resources to invest in climate change adaptation. The issue of limited 
resources and competing priorities is exacerbated by complex governmental structures, limited 
human and technical capacity, and fragmentation among government agencies. At the macro-
economic level, agriculture—especially rain-fed agriculture—and other climate-vulnerable 
sectors—such as energy and transportation—are highly important in the economies of most 
African countries. At the level of the population, high rates of poverty, large populations in 
informal settlements, and limited access to basic infrastructure and social services mean that 
many groups have limited adaptive capacity and are particularly vulnerable to the effects of 
climate hazards, especially droughts and flooding.35 Table 1.2 presents information on access to 
services and infrastructure for the cities in this report. 

For these reasons, many international organizations and researchers have turned their attention to 
issues of climate change in Africa. Research and adaptation efforts have historically focused on 
rural areas, where the majority of Africa’s population lives and where livelihoods are heavily 
dependent on the climate-vulnerable agricultural sector. However, recent rural-to-urban shifts in 
Africa necessitate increased attention to increasing adaptive capacity in urban areas, which face 
unique vulnerabilities and challenges related to climate change.   

Table 1.2 
Development Indicators for Various Years (%) 

City Access to 
Electricity 

Access to 
Improved 
Sanitation 

Access to 
Improved Water 

Net Primary 
School Attendance 
Rate 

Net Secondary 
School Attendance 
Rate 

Accra 85.8 89.4 64.0 80.1 53.4 
Alexandria 100.0 99.9 100.0 90.6 70.6 
Cape Town - 95.9 97.1 76.6 71.0 
Casablanca 91.8 96.4 76.8 - - 
Dakar 94.0 97.8 95.9 73.6 42.7 
Dar es Salaam 63.0 43.0 59.4 89.0 42.6 
Johannesburg - 99.0 97.8 76.8 78.7 
Kampala 60.7 79.1 93.5 89.1 42.7 
Luanda - - - - - 
Maputo 39.6 23.6 82.8 88.8 18.8 
Source: DHS Surveys, Accra 2008, Alexandria 2008, Dakar 2011, Dar es Salaam 2010, Kampala 2006, Maputo 
2003; Annuaire Statistique-Casablanca, 2010; and Statistics South Africa for Cape Town and Johannesburg. 
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Urban Exposures and Vulnerabilities 

Cities tend to have higher levels of infrastructure development and access to services compared 
to rural areas. High population density in cities can create economies of scale for disaster 
planning and response, but at the same time can increase the potential for damage in both human 
and economic terms. The geographic location of cities often also results in high levels of 
vulnerability. For historical and economic reasons, most major cities in Africa are located along 
the coast or major bodies of water. The cities’ locations helped to make them important 
economic centers, but also make them vulnerable to sea-level rise and flooding.  

The relationship between climate projections, urban planning and infrastructure, and 
vulnerability to climate hazards is complex. In many African cities, vulnerability to climate 
hazards may be largely due to poor urban planning and inadequate infrastructure. Construction in 
natural drainage corridors, for example, can disrupt the flow of rainwater and result in flooding. 
While climate change has the potential to increase the exposure of cities to climate hazards, 
many cities, especially in the case of flooding, already experience significant impacts from 
climate events.  

Urbanization and Informal Settlements 

Without appropriate urban planning and infrastructure, climate vulnerabilities will be 
exacerbated in the future, as most of the African continent is facing rapid population growth, 
especially in urban areas. While it took almost 30 years for the population to double from 500 
million to one billion, in only 17 years the population will increase by another 500 million. Much 
of this population growth is occurring in or migrating to urban areas, such that Africa will pass 
the 50 percent urban mark in 2030, and will witness the tripling of its urban population between 
2010 and 2050.36 Table 1.3 shows the urban populations and growth rates of the cities featured in 
this report. The table also presents national GDP per capita to indicate the level of economic 
development in each country.  
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Table 1.3 
City Statistics 

City City Population 
(2010) 

City Growth Rate 
(2000-2010) (%) 

City as a Share of 
National Population 

(2010) (%) 

National GDP per 
Capita (2011, 

Constant 2000 US$) 
 

Accra 2,342,000 3.4 9.6 402  
Alexandria 4,387,000 2.0 5.4 1977  
Cape Town 3,405,000 2.3 6.8 3825  
Casablanca 3,284,000 0.8 10.3 1908  
Dakar 2,863,000 3.4 23.0 560  
Dar es Salaam 3,349,000 4.6 7.5 473  
Johannesburg 3,670,000 2.9 7.3 3825  
Kampala 1,598,000 3.8 4.8 392  
Luanda 4,772,000 6.1 25.0 630  
Maputo 1,655,000 4.1 7.0 401  
Source: UN Population Fund; World Development Indicators, World Bank. 

Urban growth poses unique challenges for policy makers and urban planners, especially as it has 
been associated with the expansion of slums and informal settlements. This phenomenon varies 
by region, but is generally a result of housing shortages, inadequate infrastructure and urban 
services, ineffective land markets, and inequality. Slums and informal settlements are often 
located in flood plains, river beds, and marshes, exacerbating the vulnerabilities of these 
populations. In North Africa, urban demographic growth has slowed slightly in recent years. 
West Africa, on the other hand, will continue to witness rapid urban growth for several decades, 
significantly outpacing the expansion of basic infrastructure. This growth is exacerbated by 
formal private land markets that are still developing and do not yet offer fully secure tenure.37 
While East Africa has the smallest urban population at just 23.5 percent of the population, there 
is significant urban growth, primarily due to natural population growth rather than migration. 
Macroeconomic problems as well as issues of planning and the exclusion of low-income 
populations from formal land markets contribute to the expansion of slums and informal 
settlements, in addition to overcrowding.38  

Central Africa’s urban population more than doubled between 1990 and 2010, though there is 
substantial variation between countries in the region. Angola had an urban growth rate of 9.5 
percent between 2000 and 2010, and this growth rate will likely be higher over the next decade. 
Many central African countries suffer from extreme urban inequality. As significant portions of 
the population are excluded from economic development, the region has witnessed growth in 
informal settlements and instability.39 Southern Africa is the most urbanized region; 61.7 percent 
of the population is urban, and rural-urban migration continues to fuel urban growth. Inequality 
is a major issue in this region. The legacy of apartheid as well as neoliberal economic policies 
has left South Africa with the highest socioeconomic inequality rates in the continent. Low-
income populations often live in slums and face multiple forms of deprivation and 
vulnerability.40  
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Urban Infrastructure and Management Systems 

The problem of flooding, discussed above in terms of meteorological dimensions, can be 
affected by the quality of drainage infrastructure. If drainage pipes and channels are too small or 
non-existent, relatively minor precipitation events can lead to flooding. Even with sufficient 
drainage systems, inadequate waste management can result in trash blocking the flow of water.41 
If zoning regulations prohibiting settlement and development in vulnerable areas do not exist or 
are not enforced, this can place those living in low-lying areas, near rivers, and in natural 
drainage corridors at considerable risk.42 Paving over previously permeable natural areas will 
also disrupt the natural absorption of water, and if development occurs over river and creeks, it 
can block natural outlets for water and create regular flooding. Inadequate and ineffective zoning 
regulations that result in heavy development in coastal areas and development in wetlands can 
also increase vulnerability to sea-level rise. Development in coastal areas can increase coastal 
erosion and development in wetlands can compound the effects of sea-level rise. Since wetlands 
naturally expand inward with a rising sea and prevent erosion and saltwater intrusion, 
development in these areas prevents the wetlands from serving their natural purpose.43  

The availability of water resources is affected by the management of existing resources, 
including policy-based management, such as water allocation and protecting water resources 
against pollution. Many countries dedicate scarce water resources to irrigating agriculture, 
despite typically low economic returns. Additionally, dumping of untreated water combined with 
agricultural and industrial runoff can pollute ground and surface water resources.44 Furthermore, 
unregulated extraction of groundwater can lead to depletion of aquifers, raising the risk of 
saltwater intrusion and the subsequent pollution of the groundwater. Inefficient water distribution 
systems and water loss and insufficient water storage capacity leads to the inefficient use of 
precipitation is not fully utilized. In addition, some countries are sensitive to hydrological 
variability.45 Even though climate change scientists are reluctant to attribute specific effects of 
climate change on water resource availability due to natural variability in precipitation, 
governments are fully aware that the rapidly growing demand for water due to high population 
growth and economic development has the potential to exhaust scarce resources. In sum, both 
water management policies and quality of infrastructure have significant effects on water stress 
and scarcity.  

International Policy Systems and Climate Change  

The emerging role of local government in building resilience in African cities is affected by 
broader policy systems, including international efforts that address climate change and related 
issues. A full history of the international efforts to address climate change is beyond the scope of 
this research,46 but several elements of the international framework are crucial for understanding 
both national and local government efforts in Africa.  

The effects of human activity on the global climate system are complex and are subject to intense 
and ongoing scientific research. Efforts to reduce the effects of human activity, primarily by 
reducing greenhouse gas (GHG) emissions, especially in the transportation or energy sectors, are 
referred to as mitigation strategies. Climate change is affecting weather systems and generating 
weather hazards, as described in the preceding section. The policies and plans of action to help 
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human and natural systems adapt to the impacts of climate change are commonly referred to as 
adaptation strategies, and are the focus of this project.  

The primary forum for aggregating and coordinating analytical studies of climate change and 
developing guidelines for mitigation and adaptation is the Intergovernmental Panel on Climate 
Change (IPCC), created in 1988. The primary forum for international deliberations and 
agreements is the United Nations Framework Convention on Climate Change (UNFCCC), 
established in 1992, with ongoing discussions occurring in the Conference of the Parties (COPs) 
that are held annually. While the primary concern of the international agreements, the Climate 
Convention as it is commonly known, has been climate change mitigation, to “assist countries, 
especially developing ones, in their efforts to adapt to the effects of climate change” has become 
an objective.47  

Multilateral and nongovernmental organizations have adopted measures to encourage developing 
countries to engage in adaptation initiatives and these efforts are influencing national and to a 
lesser extent, local adaptation strategies, as will be discussed later in this report. While 
projections of adaptation costs vary widely, the World Bank estimates that the total annual 
worldwide cost for adaptation in developing countries will be as much as US $70 to US $100 
billion by 2050.48 It is recognized, however, that developing countries lack the resources to 
effectively address adaptation challenges. Consequently, a multitude of funding mechanisms 
intended to channel funds for climate change adaptation into developing countries have emerged. 

The Global Environment Facility (GEF), established in 1991, is the primary financial mechanism 
for the UNFCCC, among other conventions. The GEF provides grants to developing countries to 
address environmental issues and is funded by 183 countries, civil society organizations, and the 
private sector.49 The GEF supports projects both in mitigation and adaptation, and manages two 
funds that are specifically focused on adaptation: the Least Developed Country Fund (LDCF) 
and the Special Climate Change Fund (SCCF).  

The LDCF has provided funding for eligible countries50 to prepare National Adaptation 
Programmes of Action (NAPAs), which identify and prioritize national adaptation activities.51 
Since its operationalization following the 11th Conference of the Parties in 2005, the UNFCCC 
has received NAPAs from 47 LDCs, including 33 from the African continent and five of the 
countries included in this study.52 Despite the completion of these plans, a step required for a 
country to be eligible for funding under the LDCF, resources for implementing these plans is 
generally not available, either through national sources or international sources.53  

Other sources of funding for climate change adaptation include public-private partnerships, 
insurance and disaster pooling, development assistance, and foreign direct investment as well as 
individual country’s own financial resources.54 This assistance, technical and financial, comes 
from many diverse sources. The UN Human Settlements Program (UN-Habitat) Cities and 
Climate Change Initiative collaborates with local governments to implement mitigation and 
adaptation measures.55 Since 2008, the World Bank, the African Development Bank, the Asian 
Development Bank, the European Bank for Reconstruction and Development, and the Inter-
American Bank, have supported adaptation strategies through Climate Investment Funds (CIFs), 
which support “low-emission and climate resilient development.”56 Apart from the contributions 
of developed countries to special climate funds and multilateral organizations, many countries 
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are adjusting their bilateral development assistance efforts to incorporate climate change 
considerations, including the U.S. Agency for International Development (USAID), the 
Department for International Development (DfID) of the United Kingdom, Germany’s 
international development agency (GIZ), the Swedish International Development Cooperation 
Agency (SIDA), and the Danish International Development Agency (DANIDA), among others.  

The broad, complex effects of climate change lead to the relevance of a wide range of 
organizations, with diverse missions, in climate change adaptation. Several multilateral 
organizations, with distinct missions, are also incorporating climate change into their primary 
objectives. For example, the United Nations Environmental Program (UNEP), which was crucial 
to the creation of the IPCC, has identified climate change as one of six focal points for achieving 
environmental goals.57 Similarly, the United Nations Development Programme (UNDP), has 
prioritized increasing awareness of climate change in its diverse set of goals that include poverty 
reduction and achievement of the Millennium Development Goals, among others. In addition to 
adjustments in missions and goals of existing organizations, new organizations have also 
emerged to address climate change.  

Disaster risk management is a policy area increasingly affected by international recognition of 
the impacts of climate change.58 International bodies like the International Federation of Red 
Cross and Red Crescent Societies (IFRC),59 the UNISDR, 60 and World Bank61 recognize the 
overlapping and reinforcing relationship between disaster risk management and climate change. 
Since 2005, the primary international agreement on global disaster risk reduction principles and 
priorities has been the Hyogo Framework for Action 2005–2015.62 In addition, the World Bank 
manages the Global Facility for Disaster Reduction and Recovery (GFDRR),63 which is “a 
partnership of 41 countries and 8 international organizations committed to helping developing 
countries reduce their vulnerability to natural hazards and adapt to climate change.”64 The 
Bank’s funding of disaster risk assessments has been important to the development of urban 
resilience efforts in several of the cities in this study. 

Two points about the international policy framework for climate change are particularly relevant 
to this study. First, an extensive international network of organizations and funds to assist 
developing countries to prepare for and respond to climate change has developed in the last 
decade. It is a multi-faceted network and its complexity is driven in part by the far-reaching 
nature of climate change and its potential consequences; that is, its effects are germane to a 
multitude of concerns including economic development, environmental protection, disaster risk 
management, public health, food security, and others. Even though the overall level of funding 
may be inadequate to meet adaptation needs in developing countries, there is little doubt that the 
international support effort is diverse and substantial. But this leads to a second point. The 
diversity of organizations involved in the international effort means that national governments 
that want to access resources, both technical and financial, for climate change adaptation must 
interface with a range of actors, each with their own protocol and regulations. Meeting the 
requirements of each organization can be a complicated endeavor for governments with limited 
capacity and can make it difficult to access the resources that are available.  

Most national governments in Africa recognize the importance of developing climate change 
policies required to respond to current challenges and prepare for future impacts. Motivated in 
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part by international policy systems, these national policies serve the dual purpose of allowing 
countries to assess the varied and widespread impacts of climate change in their countries and to 
identify strategies to address these impacts. This step implies that national governments will 
balance a climate change agenda with other national priorities and resources. This step is also 
critical in demonstrating to international donors that the country has identified adaptation 
requirements and that resources can be used effectively. But implementation of adaptation 
strategies necessarily depends on the capacity of national and local governments.  

State reform, often undertaken simultaneously with democratic consolidation, has been a 
paramount issue in recent decades in many African countries, including the ones studied in this 
project. Governmental structure and authority of local government varies across countries, but, in 
general, reforms are being undertaken in the context of relatively low levels of development that 
necessarily imply severe constraints on the capacity of public sector, especially at the local level. 
Despite efforts to decentralize governments, by strengthening local governments through 
broadening authority and deepening administrative capacity, the governmental structure in most 
African countries remain relatively centralized,65 and this will prove to be a key factor in 
understanding the roles of local government in developing urban resilience to climate change. 
Even though international support focuses primarily on national governments, a practical choice 
given the levels of governmental centralization, international attention has also translated into the 
development of local level policies, the focus of this study.  

Research Questions and Methodology 

The importance of addressing urban vulnerabilities to climate change within national and local 
level climate change policies is increasingly being recognized around the world. Among African 
countries, climate change policy efforts have generally been initiated at the national level, often 
with a priority on vulnerabilities in rural areas where the majority of their populations still reside. 
Although a few local governments in major African cities are well known for their climate 
change adaptation efforts (e.g. Durban and Cape Town in South Africa), in most cities, building 
resilience to climate change is incipient, at best, and must compete with other more critical 
development priorities on local policy agendas. This exploratory study seeks to assess, based on 
current practice, the ability of the governance systems in large cities in Africa to develop the 
resilience needed to effectively prepare for and respond to a set of prominent climate hazards.  

Research Questions 

1. How will the consequences of future climate change affect people living in African cities, and 
what determines the vulnerability to these exposures?  

The question has two primary dimensions. First is the identification of the projected impacts of 
future climate change in cities, including exposure to specific climate hazards such as flooding, 
storms, sea-level rise, drought, and water scarcity. Second is the identification of the physical, 
social, economic, and political factors that contribute to a city’s vulnerability to these impacts 
and hazards. Factors related to both the natural and built environment, such as topography, 
geology, ecosystems, infrastructure, and settlement patterns can affect vulnerability. High 
population density and concentration of economic assets in cities can also increase vulnerability. 
In addition, the ability of local governments to effectively plan the city and enforce land use and 
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other policies can either increase or decrease the vulnerability of the city’s population. Given the 
socioeconomic diversity and geomorphic variation in Africa’s major cities, the level of 
vulnerability can vary across different areas of a city. Equally important is that different climate 
hazards can generate different types of vulnerability. 

2. How does the development of policies, plans, and initiatives to build urban resilience to 
climate change vary across urban areas and hazard type, and what factors explain the 
variation?  

Having established the potential consequences of climate change in the first question, this 
question examines the development of policies and initiatives to respond to particular hazards 
and vulnerabilities. While the focus is on local governments and city level policy, it is expected 
that both national governments and international organizations will play pivotal roles in local 
government policymaking. Recognizing that building resilience to climate change represents an 
emerging policy challenge, one that all local governments may – at least explicitly – not address, 
the research will cast a broader net and identify a range of local initiatives that address climate 
hazards, such as flood management measures as an element of a disaster risk management 
strategy. While these strategies may not explicitly target climate change issues, they are building 
the city’s resilience to respond to hazards that will likely be exacerbated by climate change. This 
question will also explore whether initiatives target particular areas of the city or certain 
population groups based on local vulnerabilities, consider the influence of national governments 
on local policy, and identify the range of actors engaged in the issue. 

3. Are these initiatives to build resilience being adequately and sustainably implemented by the 
relevant actors and networks, and what factors impact the efficacy for such initiatives? What 
resources are available for improving the effectiveness of resilience initiatives?  

While the second research question addresses the development of initiatives, the third question 
examines their implementation and effectiveness. Again, the focus is broad and includes 
initiatives relevant to vulnerability and resilience that may not have been adopted to address, 
explicitly, climate change. For example, what are the existing capabilities of local governments 
to improve urban planning, infrastructure and service provision, and environmental management, 
as well as other local government responsibilities that have a direct effect on vulnerability? What 
are the technical and resource capacities of local governments and how do these affect current 
capabilities? If the local government lacks the capacity to address vulnerabilities, are other 
actors, such as NGOs or community-based organizations, helping to build resilience? And how 
can a city’s existing resources and institutional capacity be mobilized to improve 
implementation?  

Methods and City Selection 

To address these research questions, an exploratory comparative case study methodology, with 
individual cities serving as the cases, was chosen. Drawing upon the findings from individual 
cities, comparisons across cities are used to identify patterns that help answer the research 
questions. The comparative case study methodology provides the opportunity to assess how 
governmental structure and the powers of local government affect urban resilience initiatives but 
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offers the flexibility to devote additional attention to those aspects of a city that are particularly 
important in explaining these initiatives.    

The decision to limit the study to large cities in Africa was based on the expectation that large 
cities would have particularly complex exposure and vulnerability profiles due to the prevalence 
of informal settlements and economic assets of national importance. It is also the case that the 
complex institutional contexts resulting from the existence of multiple local governments in a 
single urban agglomeration raise the opportunity to examine issues of local government 
coordination that are less likely present in rural or smaller urban areas.  

The first step in the selection process identified a pool of 38 urban agglomerations in Africa with 
populations of 1.5 million or more according to The Principal Agglomerations of the World.66 
The research team applied four criteria to the 38 urban agglomerations, seeking variation on each 
in the set of cities selected:  

1. Climate hazards to which the city is exposed; 

2. Geographic location, region of the continent, and coastal and inland cities; 

3. Colonial legacy and institutional development; and 

4. Socio-economic conditions and level of development. 

Hazard type was chosen as a major criterion with the expectation that it could affect local 
policymaking: first, adaptation strategies differ across hazard type; second, different hazards 
generate different types of vulnerabilities; and third, different hazards have different onset times. 
Therefore, it was hypothesized that resilience efforts in the cities would vary according to each 
city’s unique hazard profile. This creates, methodologically, the opportunity to contrast resilience 
strategies across hazard type, thus, addressing one of the key research questions.  

Drawing from earlier CCAPS research,67 hazard profiles of the geographic area in which each 
city is located were developed. The pool of cities was narrowed to those with high exposure 
scores or exposure to multiple climate hazards. University travel restrictions, due to safety 
concerns, further restricted the pool of cities. Given that coastal cities tended to have higher 
hazard scores, several inland cities were intentionally retained in the pool to ensure variation in 
hazard type. Having reduced the number of eligible cities, the remaining factors—institutional 
development and governance capacity—were applied in order to find variation across 
governance capacity and level of development. For example, given the comparable hazard 
profiles of many coastal West African cities, Accra and Dakar were selected because they 
developed from different colonial legacies and represent different institutional practices. (The set 
of selected cities and the relative exposure of the geographic area in which each city is located 
are provided in Table 1.4.) 
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Table 1.4 
Expected City Hazard Exposure 

City Storms Flood Wildfire Low 
elevation Drought Chronic 

Aridity 
Total 
Exposure* 

Alexandria 0 0 4 5 3 4 12.5 
Maputo 0 3 1 3 4 4 11 
Dar es Salaam 0 3 0 5 1 2 9.5 
Casablanca 0 2 0 3 4 4 9 
Cape Town 0 2 3 1 2 3 8.5 
Luanda 0 1 0 4 1 5 8 
Dakar 0 2 0 2 1 3 6 
Johannesburg 0 1 2 0 2 2 5 
Accra 0 1 0 0 5 2 4.5 
Kampala 0 1 0 0 5 1 4 
Source: Joshua Busby et al., Locating Climate Insecurity: Where Are the Most Vulnerable Places in Africa?, 
CCAPS Working Paper (Austin: Robert S. Strauss Center for International Security and Law, 2010); Joshua Busby 
et al., “Locating Climate Insecurity: Where Are the Most Vulnerable Places in Africa?,” in Climate Change, Human 
Security and Violent Conflict, vol. 8, Hexagon Series on Human and Environmental Security and Peace, 2012, 463–
512. *Note: Total exposure = Storms + Flood + Wildfire + (Drought + Chronic Aridity) / 2. Drought and chronic 
aridity are two different measures of water scarcity.  

Research teams were assigned to each city and city profiles developed. A set of interview 
questions reflecting the three research questions was generated and sets of targeted interviewees, 
including local, regional, and national government agencies, as well as multilateral and bilateral 
organizations, university researchers, and non-profit and community-based organizations, were 
identified. The field research was conducted in December 2012, with the exception of 
Alexandria, which was conducted in March 2013. Each city team conducted between nine and 
twenty interviews. 

To facilitate the comparisons, cities were assigned to three hazard groups—flooding, sea-level 
rise, and water scarcity—based on the prominence of the hazard in a city. Research teams 
targeted potential interviewees accordingly. Once in the field, however, this a priori specification 
of hazard type proved less productive than expected since it did not necessarily coincide with the 
priority placed on hazard type by local actors. As found in individual case studies and discussed 
in Chapter 12, flooding was the leading concern in most cities, while slow on-set hazards, 
especially sea-level rise, tended to be low priorities in cities that have many competing policy 
needs. 

The research findings from the case studies of individual cities are presented in the following 
chapters.68 Each chapter provides a profile of the geographic, historical, demographic, and 
governmental factors in the city. A climate exposure and vulnerability profile is then presented. 
Then the key findings from the field research on resilience policies and the effectiveness of their 
implementation in the city are discussed. The final chapter presents common findings. 
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The order of the following chapters follows a transition from less developed to more developed 
countries. The first five cities Dakar, Dar es Salaam, Kampala, Luanda, and Maputo are located 
in countries designated as LDCs, as discussed above. Accra, the next case study, is somewhat 
more developed according to the criteria established by the United Nations and represents a 
transition to the last four cities. Alexandria, Casablanca, Cape Town, and Johannesburg, are 
cities located in more developed countries. 
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Chapter 2.  Dakar 

By Elena Rodriguez and Amy Suntoke  

Located on the westernmost point of the African mainland, at the tip of the Cap-Vert Peninsula, 
Dakar, Senegal, is a prime example of how rapid urbanization, poor planning, and climate 
variability can lead to increased vulnerability to climate change. Dakar is the nation’s capital, its 
economic center, and home to almost 25 percent of the country’s population. Dakar’s well-being 
is, therefore, essential to the country as a whole. The World Bank and the Senegalese Ministry of 
the Environment and Protection of Nature identified the main climate change hazards facing 
Senegal at the national level. These include sea-level rise, coastal erosion, desertification, and 
flooding. At the city level, the most urgent climate change hazard facing Dakar is the annual 
flooding that devastates parts of the capital, especially the outskirts where informal settlements 
are located. This case study delves into the factors affecting climate change vulnerability in 
Dakar, specifically examining current initiatives, main actors, and barriers to implementation. 
Diverse actors are involved in climate change adaptation and disaster risk management initiatives 
with national government agencies and international organizations taking the lead. In addition, 
sustainable implementation of these initiatives is hindered by a lack of coordination between 
levels of government and across presidential administrations, as well as failure to implement 
existing plans.  

City Profile 

Historical Overview 

Dakar’s geographic location makes it an ideal entry point from the west into the African 
continent. During the 16th century, European powers settled the islands just off the Cap-Vert 
Peninsula in order to protect themselves from conflict with native African populations as they 
established the Transatlantic Slave Trade. The French, who eventually became the main colonial 
power in Senegal, first settled the island of Gorée on the eastern side of the Cap-Vert Peninsula 
in 1677. It was not until 1857, however, that the French established a military base on the 
mainland, which they called Dakar.69 Five years later, in 1862, the governor created the first 
town plan for the city.70 In 1902, Dakar replaced Saint-Louis as the capital of French West 
Africa. Key infrastructure, such as a deep-water port and a railroad into the continent, reinforced 
Dakar’s position as a base of colonial rule.71 When Senegal achieved its independence in 1960, 
Dakar became the new nation’s capital.72 Since independence, Senegal has enjoyed fairly 
democratic governance compared to other African countries. Beginning with Leopold Senghor, 
Senegal’s first president, presidents have stepped down voluntarily, and there has never been a 
coup d’état. Most recently, in March 2012, Macky Sall was elected president by a large 
majority.73 A large number of women were also elected to Parliament in the July 2012 
parliamentary elections, with women now holding 44.6 percent of the seats.74 The UNDP sees 
the success of this round of elections as a signal that Senegal is progressing to become a stronger 
democracy.75 
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The History of Informal Settlements 

The creation of an organization called Societé Immobilière du Cap-Vert (SICAP) in 1952 was 
very influential to Dakar’s development. One of SICAP’s first decisions was to move inhabitants 
from informal settlements in the city center to an area outside the main city called Dagoudane-
Pikine. Similar relocation policies continued even after independence.76 Between 1965 and 1975, 
residents were again forcibly relocated from the city center toward the informal settlements on 
the outskirts of Dakar.77 By 1985, 40 percent of the population of the Cap-Vert Peninsula lived in 
the area of Pikine.78 Moreover, as Dakar has invested in the administrative and commercial 
functions of the city center, land values have risen, resulting in more people being dislocated 
from the town center.79 Today, the city’s center, which lies on a plateau, is occupied by banks, 
government buildings, the Presidential Palace, and embassies. At the same time, there have been 
no major investments in transportation to connect the periphery to the urban center, meaning that 
the people who live in informal settlements in the outskirts of Dakar do not have access to many 
public services.80   

Though almost all areas of Dakar are susceptible to flooding during heavy rains, the most severe 
flooding occurs in the informal settlements and in the suburbs where people have built houses in 
flood plains. In these areas, poor families suffer from the immediate dangers of flooding and the 
health and sanitation dangers of prolonged stagnation. For this reason, local, national, and 
international efforts are concerned with solving flooding in the settlements. 

Factors Affecting Vulnerability 

Dakar’s vulnerability to the hazards of climate change is the result of the interplay between 
geographic, economic, and demographic factors. In particular, the high rate of rural to urban 
migration and geographic concentration of services in certain parts of the city increase 
vulnerability.  

Geography   

Senegal is bounded on the west by the Atlantic Ocean, and shares borders with The Gambia, 
Guinea, Guinea-Bissau, Mali, and Mauritania.81 The Cap-Vert Peninsula, where Dakar is 
located, can be divided into three main sections: the eastern section is composed of volcanic 
outflows, sand, and a large plateau; the central region of the peninsula is composed of dunes and 
depressions; and the western part of the peninsula is composed mainly of hills and plateaus.82 
Coastal erosion has damaged both beaches and the rocky shores of the Cap-Vert Peninsula.83  

The greater Dakar metropolitan area, which is the focus of this chapter, consists of four 
administrative departments: Dakar, Pikine, Guediawaye, and Rufisque. Figure 2.1 shows the 
Greater Dakar Metropolitan area and details the area’s population density.84  

 

 



!
!

! 20 

Figure 2.1 
Map of Dakar Metropolitan Area 
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Population Dynamics  

Dakar is the largest city in Senegal, with an estimated population of 2.74 million in 2010.85 
Dakar is also one of the most densely populated regions in the country with approximately 25 
percent of the country’s population living in less than one percent of the country’s surface area.86 
Moreover, estimates indicate that the annual urban population growth rate in 2001 was four 
percent.87 The driving force behind Dakar’s increasing population density is rural to urban 
migration. Since the 1960s, average annual rainfall levels have been low, resulting in droughts in 
rural areas and increased rural poverty. As a result, many rural residents have moved to Dakar in 
search of economic opportunities. One recent study showed that 50 percent of people living in 
Dakar under the age of 25 were born outside the region.88 The high levels of migration into 
Dakar make it difficult for city officials to deliver adequate public services, and create 
environmental, sanitation, and housing challenges.89 Moreover, high population density increases 
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the city’s vulnerability to climate change hazards because each event has the potential to affect a 
larger number of people. 

Economic Growth and the Urban Poor  

Dakar is unquestionably Senegal’s economic center. The UNDP estimates that Dakar is likely to 
become one of the largest economic zones in West Africa due to its advantages in 
manufacturing, tourism, and infrastructure investments such as airports and highways.90 The 
capital city accounts for approximately 55 percent of Senegal’s gross domestic product.91 It also 
houses 46 percent of the nation’s civil servants, 97 percent of transport and trade staff, 96 percent 
of banking employees, and 95 percent of industry and commerce employees.92 Despite the 
concentration of economic activity in Dakar, the city’s unemployment rate is close to 30 
percent.93 Moreover, about 40 percent of Dakar’s total workforce is employed in the informal 
sector.94 Informal sector employment creates an unsustainable tax base, and this limits the city’s 
fiscal resources. 

The urban poor, especially people living in informal settlements, are particularly vulnerable to 
the hazards of climate change. In Dakar, between 30 and 40 percent of the city’s total population 
lives in informal settlements.95 In addition to weak labor market attachment, these residents are 
the most vulnerable because they live in flood-prone zones and tend to lack access to basic 
public services such as piped water, wastewater drainage, schools, and transportation.96 For 
example, 61 percent of housing units in Dakar have piped water, but in Rufisque, one of the 
poorer administrative departments, only 16 percent have piped water.97  

Government Profile 

Understanding Senegal’s governmental structure is essential to understanding the role of 
different actors in developing climate change adaptation and disaster risk management 
initiatives. For example, despite an official policy of decentralization, subnational levels of 
government lack the authority and resources to implement their own initiatives.  

Overview of National Government 

Senegal’s national government is a unitary system consisting of a president, parliament, and a 
system of courts. The president serves a term of five years, and can serve for up to two terms.98 
In Senegal, the parliament has typically been unicameral. However, during two periods (1999 to 
2001 and 2007 to 2012) the Senegalese Parliament was bicameral and consisted of both the 
National Assembly and the Senate.99 In 2012, President Macky Sall abolished the Senate in order 
to use the salaries of the former senators to help flood victims.100 Although the public perceived 
the Senate unfavorably, many suspected that the president was using flooding victims and public 
sentiment as an excuse to abolish the Senate. Senegal’s national government also includes the 
judicial branch, which consists of numerous courts at the national level: the Constitutional 
Council, the Supreme Court, the Court of the Auditors, and the Tribunal Court.101 Below these 
are a series of secondary courts, which include appeals courts, regional courts, departmental 
courts, and labor courts.102  
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Despite three separate branches of government at the national level, the president of Senegal 
retains a large share of power and is the real head of government. For example, the president 
appoints the country’s prime minister and delegates certain powers and responsibilities to him or 
her.103 The president is also responsible for developing and defining Senegal’s public policies.104 

Decentralization 

Senegal has a long history of decentralizing powers, in part to counter its history as a former 
French colony.105 In 1960, when Senegal became independent, it was divided into 34 communes, 
which were governed by an elected council and mayor. In 1964, Law 64-02 created a municipal 
system for communes, meaning that each commune now had an administrator, appointed by the 
central government, who could authorize expenditures.106 In 1972, Law 72-25 allowed the 
establishment of rural communes. However, these communes were not self-governed. They were 
governed by sub-prefects at a higher level of government and lacked the authority to control their 
own budgets.107  

The most important reform, known as regionalization, occurred in 1996.108 The goal of the 1996 
decentralization laws was to create a multi-level government with a less centralized structure.109 
The deconcentrated structure would allow for the redistribution of responsibility from the central 
government to subnational levels.110 Due to the reforms, Senegal now consists of 434 local 
governments: 11 regions, 103 communes, and 320 rural communes.  

To help local governments with their newly assumed responsibilities, the 1996 reforms 
established two funds. The first, le Fond de Dotation de la Décentralisation or FDD 
(Decentralization Fund), was created to finance current expenditures.111 The second, le Fond 
d’Equipment des Collectivités Locales or FECL (Local Government Capital Fund), was created 
to finance local investment.112 Both funds have since proven to be ineffective in empowering 
local governments. Transfers from the FDD are unreliable because they are often delayed.113 
Financial resources coming from the FECL cannot be considered regular and reliable because 
local governments must apply for funding for a specific project, and central government officials 
make the final decisions regarding disbursement.114 In addition, the amount of money made 
available to subnational levels of government through these two funds has been insufficient to 
cover the range of responsibilities shouldered by local governments.115  

Despite efforts at decentralization, the structure of the Senegalese government reflects its status 
as a former French colony. Like France, the government remains quite centralized. Local 
authorities have limited financial resources available, and rely on the central government for 
funding. Due to the lack of financial independence, local officials have limited authority and 
capacity to act when climate change hazards threaten the city.  

Local Government Organization  

The Dakar Metropolitan Area is composed of four administrative departments: Dakar, Pikine, 
Guediawaye, and Rufisque.116 Guediawaye and Rufisque are the two smaller departments and 
the most recent additions of peri-urban settlements into the Dakar Metropolitan Area.117  
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Each of the four departments is further divided into smaller administrative units called 
communes.118 As a result of the 1996 regionalization law, Dakar was divided into 19 urban 
communes, Pikine into 16 communes, Guediawaye into five communes, and Rufisque into three 
communes.119 Each of Dakar’s four departments is governed by a mayor and a municipal 
council. Although the municipal council selects the mayor,120 he or she is not held accountable to 
the council, and the council cannot force the mayor to resign.121  

The mayor serves as an agent of both the municipality and the central government. At the 
municipal level, the mayor serves as the president of the municipal council, where his or her 
responsibilities include convening and setting the agenda for municipal council meetings, as well 
as implementing policies the municipal council adopts.122 As an agent of the central government, 
the mayor is responsible for duties such as implementing national laws, regulations, and policies 
that are applicable to the local area.123  

Local Government Capacity  

Despite a long history of decentralization in Senegal, the actual power held by local officials is 
limited. The national government not only controls financial resources, it also occasionally 
interferes in local affairs. For instance, in 2001, locally elected officials were replaced with 
officials appointed by the president.124 The central government also occasionally undermines 
local authority, as will be shown by the example of the construction of the Radisson Blu Hotel 
(see later section on “Building Urban Resilience: Implementation and Effectiveness”).  

Operationally, Dakar’s local government has limited capacity to formulate policy. Many of the 
subnational levels of government were created as recently as 1996 and have not yet developed 
the financial and human capacity to perform their responsibilities adequately.125 Additionally, the 
central government retained the power to recruit and manage local government personnel. For 
example, the central government manages and pays local employees in areas such as education 
and healthcare.126 This structure raises the issue of dual allegiances, whereby employees have 
allegiances to both the central and local governments.  

Local governments do not have adequate financial resources to assume the responsibilities 
assigned to them as a result of decentralization. This institutional barrier will be found below to 
prevent the city from developing resiliency capacity. Even when funds are available, the 
disbursement procedures are controlled by the central government and tend to be burdensome 
and inefficient.127 In addition to low levels of transfers from the national government, local 
governments have a very limited tax base from which to collect additional revenue.128 For 
example, large portions of the population are employed in the informal sector and do not pay 
income taxes.  

Religious organizations, especially Muslim marabout organizations, are one major type of the 
community organizations in Senegal that could augment local government capacity, but these 
seem to have limited involvement in climate change hazards and vulnerability. With the 
exception of these Muslim religious organizations, civil society engagement is limited. This is 
partly due to the dominance exhibited by the central government.129 However, local NGOs in 
Dakar are actively attempting to engage local communities and increase resiliency to climate 
change hazards.  
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!
Climate Exposure and Vulnerability  

Two internationally led initiatives set the path for addressing climate change vulnerability in 
Senegal. In 2006, in accordance with UNFCCC’s support for capacity building in Least 
Developed Countries, the Senegalese Ministry of the Environment and Protection of Nature 
wrote a NAPA assessing vulnerability to climate change hazards and adaptation priorities for the 
country.130 This document examines climate change vulnerability across different regions of 
Senegal focusing specifically on key economic sectors such as water resources, agriculture, and 
coastal zones.131 The adaptation strategies prioritize public participation.  

In a 2012 publication, the World Bank predicted that climate change will affect Senegal through 
increased flooding, drought, land degradation, rising sea levels, and locust infestations.132 At the 
local level, the World Bank has predicted that Dakar will be affected by coastal erosion, coastal 
inundation, and inland flooding.133 Dakar’s coastline is one of the most densely populated in 
West Africa, with approximately 50,000 people per square kilometer.134 Coastal erosion will be 
devastating for the city’s tourism and hotel industry as many hotels are built along the coast. The 
UNDP estimates that a storm surge could also affect 75,000 of the city’s poor who are currently 
residing in coastal areas illegally.135 Sea-level rise could result in floods in low-lying areas, as 
well as salinization of lands, surface water, and ground water. Both sandy and rocky shores have 
already been affected.136 Finally, the beach of Rufisque has been narrowing over time, with 
estimated losses of between 0.9 and 1.4 meters per year.137  

While these two documents identify various hazards affecting Dakar and the country as a whole, 
both the World Bank and the NAPA agree that flooding is the most urgent hazard facing Dakar 
and its surrounding areas.138 According to the World Bank, flooding has become more costly 
since the 1970s because of rapid urbanization and informal settlements built in flood zones 
during an extended period of drought.139 Flooding damage to informal settlements is aggravated 
by the fact that these areas lack access to basic services. The World Bank estimates that severe 
flooding in 2009 affected 360,000 people and caused more than US $103 million in damages in 
Dakar and surrounding areas.140  

Lack of enforcement of zoning laws in the past has exacerbated the city’s vulnerability to 
flooding and other climate hazards. The government’s plan in the 1970s and 1980s to clear 
informal settlements in downtown Dakar forcibly relocated many people to suburban areas. 
These relocated populations and rural migrants unknowingly settled in flood zones that had dried 
up during an extended drought. At the time, there was no attempt by the government to prevent 
people from settling in vulnerable areas. Moreover, because the official land tenure system is 
slow and inadequate, many people living in the suburbs of Dakar engage in unofficial 
transactions with landowners to buy or lease a plot of land. By circumventing government 
authority on land titling, these arrangements create additional challenges to enforcing 
regulations. 

Shortages in infrastructure, such as water and sanitation services, in conjunction with poor 
zoning enforcement, make Dakar more vulnerable to the potential hazards associated with 
climate change. Every year, flooding is responsible for loss of life and property in Dakar’s 
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suburbs. Sewer pipe capacity cannot meet the increasing demand resulting from population 
growth in the city. Many of the pipes in the center of town are antiquated and date to the colonial 
period. The informal settlements have no drainage systems at all. The poorest areas of the 
informal settlements lack proper roads, schools, sewerage, and electricity. 

Although the larger area surrounding Dakar is subject to periodic droughts that can last for 
several years, localized flooding occurs yearly during the monsoon season from July to 
October.141 These heavy rains cause severe damage in areas that lack adequate drainage systems. 
Flooding during the summer of 2012 was estimated to have destroyed more than 6,500 homes, 
displaced 5,000 families, and contaminated 7,700 drinking water sources.142 The 2012 floods 
were also blamed for the deaths of at least 13 people.143  

Severe flooding has led to political changes in the Senegalese government. In August 2012, 
residents protested against the government’s slow emergency response. In September, at the 
urging of President Sall, the lower house of Congress abolished the Senegalese Senate. The 
president proposed that the money saved from eliminating the salaries of 100 senators should be 
used to help flood victims and invest in infrastructure to prevent further flooding.144 Protests 
have been instrumental in grabbing the government’s attention.  However, people within the 
government said that the government was responsive to problems such as flooding independent 
of popular demonstrations.  

!
Climate Change Adaptation and Urban Governance: Agendas and Plans  

The international initiatives in Senegal have led to the creation of national-level plans for 
increasing resilience to the hazards of climate change. Other national plans have been developed 
to address flooding and more generally disaster risk management in Dakar. But local plans are 
more limited and are strongly tied to the efforts of NGOs. This section examines these planning 
initiatives and the following will discuss efforts to build the city’s resilience.   

National Plans 

The Senegalese government has actively promoted discussions and developed plans to address 
climate change challenges. Four national-level plans to address climate change adaptation have 
been developed, including Plan Orsec in 1999 and the NAPA in 2006, both of which address 
broad issues of climate change adaptation and disaster response. In addition, Plan Jaxaay and the 
Projet de Gestion des Eaux Pluviales, or PROGEP (Rainwater Management Program), address 
the problem of flooding specifically.  

In 2005, torrential rainfall moved the national Ministry of Urbanization and Habitat to create a 
response plan for flood victims called Plan Jaxaay. This plan was considered a pilot project for a 
possible long-term solution to flooding. It consisted of allocating 54 billion CFAs, approximately 
US $110 million, to build 3,000 homes reserved specifically for the relocation of flood victims. 
Retention ponds were to be built in the areas vacated by the relocated residents. Local 
government agencies were not directly involved in the implementation of the plan. However, in 
order for this plan to be implemented, local authorities were required to determine the precise 
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location of residences and, as a result, municipal planning was introduced at the commune 
d’arrondissement level for the first time. 

The Senegalese Ministry of the Environment and Protection of Nature used funding from the 
UNFCCC to write the country’s NAPA in 2006. The goal of this national plan was to assess 
vulnerability to climate change hazards and to identify adaptation priorities for Senegal. 
According to the NAPA, one of Senegal’s most pressing climate hazards is flooding.145 Many of 
the adaptation priorities were identified through public participation and are to be implemented 
by various government ministries at the national level. However, due to budget constraints, the 
NAPA has not been fully implemented, and therefore has had a limited impact. 

Plan Orsec addresses disaster risk management in a variety of sectors and is not specifically 
limited to environmental disasters. Although adopted in 1999, its implementation was not 
triggered until August 26, 2012, when Dakar was subject to torrential rains, at one point 
receiving 156 mm of rain in one hour, the highest recorded level in Dakar since 1934. Both water 
absorption and pipes clogged with solid waste created a significant problem during this period of 
intense rainfall. Plan Orsec is under the purview of a central government agency, the Direction 
de la Protection Civile (Civil Protection Agency), which implemented the plan in response to 
historic rains and subsequent flooding that the city experienced. However, very little 
collaboration with local authorities transpired because they had no role in the plan’s 
implementation.  

Lastly, the Rainwater Management Program, PROGEP, is being developed to manage 
stormwater runoff. Funding for PROGEP is provided by the World Bank, the Nordic Fund, the 
Agence de Développement Municipal (ADM), and the central government. Housed within the 
ADM and in collaboration with the Civil Protection Agency, this plan focuses on developing 
resilience to flooding in Dakar by building drainage infrastructure in Pikine, and, for the short-
term, involves firemen pumping water out of the flooded areas. Similar to the Plan Jaxaay, the 
national government does not collaborate with the local government regarding PROGEP.  

PROGEP has two main objectives. First, officials hope to mainstream disaster risk management 
into urban planning. The measure calls for the creation of a Plan d’Urbanisme de Détail 
(Detailed Urbanization Plan) that includes flooding risk zones. This plan will be used to prohibit 
settlement in the lowest-lying areas and strengthen adaptation. The second objective of this plan 
is to build a drainage system and develop a system for drainage maintenance. This will require 
community involvement and education campaigns. For instance, the national government cannot 
build sewerage pipes in the suburbs without informing the local community. Previously, when 
the national government built sewerage pipes, communities were unaware of who was building 
the pipes or who was responsible for maintenance, resulting in some pipes becoming clogged 
with trash. PROGEP is a pilot project, and construction of the first drainage pipes was scheduled 
to begin in April or May 2013. After five years, there will be an official evaluation to determine 
whether the project should continue. While PROGEP represents progress made by the national 
government to address flooding, it is not a cohesive plan, and some have noted its piecemeal 
approach. 
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Local Plans 

Local governments do not have formal plans that address climate change hazards, but related 
initiatives are found, at least in the municipality of Djiddah Thiaroye Kao (DTK). Here, 
members of the community have taken it upon themselves to create their own planning office, 
run mostly by volunteers, as an office of the municipality of DTK. Using tools such as 
Geographic Information Systems (GIS) and involving the community through participatory 
planning, the Office of Municipal Urbanism for DTK is mapping existing homes, buildings, 
flood zones, and important landmarks. The Office of Municipal Urbanism also tries to meet with 
the presidents of the local community associations once a month.146  

The Office of Municipal Urbanism is developing a pilot program to address flooding in DTK. 
This pilot program involves identifying the most vulnerable homes and relocating people out of 
the vulnerable areas. The pilot project involves approximately 6,000 houses and 445 plots, but 
the cost of the project is currently unknown. Relocated families will receive compensation based 
on the house’s square footage and construction materials (for instance, families whose houses 
have tile floors will receive more money than houses with cement floors). The Office of 
Municipal Urbanism hopes to collaborate with the national government to bolster support for the 
municipal plan. However, at the time of writing this in late 2012, the nature and specific details 
of this collaboration are unknown.  

In addition to working with the national government, the Office of Municipal Urbanism also 
intends to increase collaboration within the local community. To further that goal, the Office has 
organized community meetings to solicit input on topics such as upgrading existing settlements, 
identifying houses need to be relocated, and where to build roads. The Office of Municipal 
Urbanism hopes that this type of community involvement will result in increased local 
participation and buy-in.  

NGO Plans 

NGOs such as Eau Vie Environnement (EVE), the Institut Africain de Gestion Urbaine (IAGU), 
Environnement et Développement du Tiers Monde (ENDA), and UrbaDTK play a significant 
role in keeping flooding on the government’s agenda. Formed in 2008, in response to the failed 
government plans to resolve severe flooding, the NGO UrbaDTK strongly supports the planning 
office in DTK. UrbaDTK is funded by a Swiss non-profit, Urbanistes Sans Frontières 
International (USF), and consists of a relatively small group of employees who use technical 
processes such as GIS mapping to reduce the risks of flooding and restructure informal 
settlements. In addition, its founders are striving for increased community involvement in the 
urban planning process. 

Studies conducted by UrbaDTK show that the flooding in the outskirts of Dakar is not simply 
due to heavy rainfall. Rather, the problem arose when Dakar stopped pumping water from 
underground aquifers because the water was contaminated with human waste. Dangerous levels 
of nitrate in the aquifers, caused by pollution, also resulted in the national water company, 
SONES (Société des Eaux du Sénegal), halting water pumping. As a result of the reduced 
pumping, the underground water table began to rise. This situation is compounded by additional 
rainfall, and ultimately results in flooding. The solution to this problem, according to one 



!
!

! 28 

interviewee, is to sanitize and resume pumping the underground water, which can then be sent to 
agricultural zones. This will lower the underground water table, and increase the land’s capacity 
to absorb water during rainfall. This solution is an urban-agricultural partnership, where the 
supply (urban water) will match the demand (agricultural irrigation). UrbaDTK emphasizes that 
this solution must be viewed as a multi-sectored approach. However, they recognize that, for a 
stronger degree of government involvement, presidential support will be required. Without 
presidential support, it is unlikely that national government agencies will collaborate with 
UrbaDTK. For this reason, they are actively pursuing presidential support. 

As described above, the national government in Senegal has various plans to respond to climate 
change hazards and to promote disaster risk management. As the seat of the national capital, 
Dakar draws much attention. However, many of these plans have been ineffective due to lack of 
resources, poor coordination, and corruption. At the same time, local governments are 
constrained by limited authority and financial resources. NGOs, have thus stepped in to facilitate 
a dialogue between the national government and local communities. NGOs are especially 
important in trying to aid informal settlements.  

Building Urban Resilience: Implementation and Effectiveness 

Capacity of Relevant Government Agencies 

Vulnerability to climate change hazards can be exacerbated by problems in urban development 
and urban planning that have historically created settlement patterns that leave some populations 
vulnerable. However, current practices in land use regulation also undermine the potential effects 
of planning. For example, the Senegalese government lacks the capacity to enforce existing 
zoning regulations. Moreover, local government authority’s effort to regulate land use is 
sometimes undermined by the national government itself. One case in point was the construction 
of the Radisson Blu Hotel. The developers of this hotel wanted to build on the cliff along the 
western coast of the peninsula directly above the beach. The local planning office and the mayor 
denied the developers permission to build in such a vulnerable area. In response, the developers 
appealed directly to the national government, which decided to override the local government’s 
decision. 

This case illustrates the point that local government does not have the capacity to build resilience 
to climate change hazards through existing urban planning tools such as zoning regulations. 
Though zoning laws exist, they are rarely enforced. Furthermore, climate change is not yet 
considered in local planning. The new Plan Directeur d’Urbanisme, a comprehensive plan for 
Dakar looking toward 2025, mentions flooded zones and sea-level rise, but does not tie these to 
climate change directly. Government officials who wish to strengthen zoning laws face several 
impediments such as low public support, opposition from strong religious sects, and insufficient 
funds to compensate people for relocating away from vulnerable areas. 

Moreover, many of the government plans have only served to breed skepticism and distrust 
among the public. The Jaxaay Plan is a prime example of government corruption. Under the 
plan, the national government was to build houses to relocate some of the families worst affected 
by flooding. The problems with actual implementation were twofold. First, only 2,000 homes out 
of the planned 3,000 were actually built. Second, only half of the people living in the homes 
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were actual flood victims. Many flood victims who were promised government housing never 
received housing or other compensation. These victims were forced to move in with family or 
friends or rent housing, leading to increased anger and frustration toward the government. 
Failures such as those described above increase the public’s perception of government corruption 
and decrease people’s willingness to cooperate in future government plans. 

Due to corruption and ineffective planning, most government offices do not enjoy high public 
confidence. Participatory planning has occurred in some instances, for example in the NAPA and 
with UrbaDTK, but this has not improved public perceptions of government effectiveness. 
Participatory governance appeared to be strongest at the smallest level of political organization, 
the community associations.  

Yet the national government and international organizations are making efforts to improve the 
public’s perception of government planning and implementation. Though lacking in multi-level 
governmental cooperation, PROGEP, the multi-million dollar plan between the Senegalese 
government and the World Bank, is in the process of contracting NGOs to work with community 
members and bring ‘bottom-up’ ideas to the planning process. NGOs will also conduct education 
campaigns, develop micro-projects, and promote maintenance of the drainage system. 

The national government is also in the process of creating a new government ministry, le 
Ministère de la Restructuration et de l’Aménagement des zones d’inondation (the Ministry of 
Planning and Restructuring of Flood Zones), specifically tasked to deal with flooding. 
Government officials are still in the process of hiring staff for this new agency, and as a result, it 
is not yet operational. However, when it is, collaboration between national government and local 
communes d’arrondissement is expected to improve.  

Despite an official policy of decentralization since 1996, local governments in Senegal still face 
enormous obstacles to effective policy-making and implementation. National government 
usurpation of local prerogatives undermines municipal authority. At the national level, different 
government ministries often fail to coordinate their efforts. There are numerous studies, plans, 
and propositions to address the most pressing problems related to climate change, but there is 
simply little implementation. Senegal is often characterized as a country that has many written 
plans and no implementation. In other words, there is little connection between what is written 
and what is actually done. 

Community Adaptation Efforts 

Despite the multiple plans described in the preceding section, serious impediments to effective 
implementation are observed. The authority of local government is weak, and collaboration with 
the national government is lacking. Coordination is also minimal among national agencies. 
Given the ineffective implementation of flood-prevention measures thus far, vulnerable 
populations have developed their own coping strategies. These include abandoning their homes 
to go rent elsewhere and returning later; filling in one or two rooms in a flooded house with 
materials such as sand or trash and living in closer quarters until the flood water recedes; 
following government plans, and living in schools or other emergency shelters; and finally, 
living in the water. Those who are too poor to leave their flooded homes come up with simpler 
solutions such as putting stones under their beds to lift them higher, placing stepping stones 
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throughout the house to stay above water as much as possible, and putting their belongings on 
stilts. Until the development of initiatives such as PROGEP and Plan Jaxaay, these community 
efforts were the only concrete actions to mitigate the consequences of flooding. 

Conclusions 

Today, Dakar’s vulnerability to climate change is a direct result of geography, past government 
actions and inactions, and high rural-to-urban migration rates. Geographically, governmental and 
financial entities are concentrated at the tip of the peninsula, and as a result, the majority of the 
population is forced to settle on more vulnerable land. Past government actions have not always 
been implemented effectively or fairly, resulting in increased public skepticism about the 
government’s ability to deal with flooding. Furthermore, high migration rates to the city, partly 
as a result of droughts induced by climate change, increase the number of people who are 
vulnerable to other climate change hazards such as flooding. Despite these factors, however, 
climate change resilience is not high on Dakar’s agenda.  

Nevertheless, the city has some strengths if a resilience agenda emerges. For instance, there is a 
strong scientific base provided by the academic community in Senegal. Information sharing does 
not seem to be a problem in Senegal. In addition, in the absence of comprehensive and effective 
climate change strategies from the government, other actors take action. Local communities have 
developed their own coping strategies, and NGOs are active in helping to develop solutions to 
flooding. These actors will ensure that climate change remains on the government’s long-term 
agenda. However, climate change plans can only be sustainable in the long-term if the national 
government is involved. The plans developed by the central government can also be considered a 
source of strength, and suggests that the government is aware of the challenges posed by climate 
change hazards. 

A major source of weakness, however, is that the Senegalese government tends to make plans, 
but does not follow through with implementation. Senegal developed awareness of climate 
change earlier than other countries. Now, other African countries have moved beyond Senegal 
because they have taken more action than Senegal. While Senegal’s plans are adequately thought 
out, part of the reason that implementation does not occur is a lack of cooperation within the 
government. Agencies compete for recognition and credit for the planning and implementation, 
leading to poor coordination and collaboration. One solution might be to create a national agency 
to coordinate disaster risk management and climate change resilience within a single agency. 

Another weakness that hinders the development of resilience is that the government needs to 
acknowledge community plans and strengthen the links between government officials and local 
communities. Currently, the national government and local communities operate separately, 
without coordination. Support of local leaders and communities for national plans could help 
reduce Dakar’s vulnerability to climate change. In order for this to occur, the national 
government needs to conduct more extensive community education campaigns. Communication 
with and participation from local communities will be critical to developing resilience to climate 
change.  

A variety of institutional barriers must be overcome in order for Dakar to build resilience to 
climate change hazards and decrease vulnerability. Comprehensive and effective action is 



!
!

! 31 

prevented by a lack of both horizontal and vertical coordination in the government. In addition, 
partly due to ineffective decentralization measures, local governments do not have the authority 
or funding to implement policies and rely too heavily on the central government. Perhaps one 
method of overcoming this highly fragmented government system is not only to decentralize 
responsibilities, but also simultaneously ensure that the human and financial resources provided 
are commensurate with the assumed responsibilities. Furthermore, Senegal must take full 
advantage of the plans and projects it has already developed. Local NGOs can play an important 
role in ensuring the government implements these plans. The presence of the national 
government in Dakar may make it easier for this to happen, as the national government is 
witnessing firsthand the effects of climate change hazards. Thus, while many factors have 
contributed to Dakar’s vulnerability to climate change, coordinated and concerted efforts 
between governments at all levels, civil society actors, and local populations will help increase 
the city’s resiliency. 
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Chapter 3.  Dar es Salaam 

By Julia Brothers  

Tanzania’s rapidly growing Dar es Salaam, a massive urban zone vulnerable to flooding and sea-
level rise, holds numerous challenges for urban resilience to climate change hazards. 
Unprecedented expansion alongside low-lying coastal lands, large numbers of informal 
settlements, and weak planning and enforcement institutions present strains for infrastructure and 
local administration. Deconcentrated national institutions mixed with urban- and community-
level governance offer a complex and sometimes obstructive configuration to meet city 
challenges. While relatively stable political structures and support from the international 
community offer avenues for capacity building and long-term adaptation, the current local 
government in Dar es Salaam has not developed and expanded fast enough to meet the needs of 
its quickly growing population. Policies to address urban problems are created after-the-fact 
rather than being created through strategic plans to preempt issues and provide long-term 
guidance to city development. While climate change mitigation and adaptation is prominent on 
the national agenda, most efforts have yet to fully engage Tanzania’s largest city. 

Background Information 

History and Colonial Context  

Dar es Salaam’s position along the Indian Ocean in the middle of Africa’s eastern coast has 
made the city a historic trading post, despite having few natural resources of its own. The city 
saw foreign colonists as early as the 1500s, when the Portuguese occupied much of the coast of 
now-Tanzania. However, Arab settlers from Zanzibar gave the city its namesake while growing 
German attention in East Africa ultimately spurred Dar es Salaam’s regional presence.147 In 
1887, the German East Africa Company established Dar es Salaam as an exchange station as part 
of Germany’s broader colonization of coastal East Africa. Dar es Salaam served as a central 
transport point for African agricultural trade, and in 1891, it became the capital of German East 
Africa.148 The Germans played a significant role in the city’s ultimate design, including 
establishing racially segregated zones throughout the capital. The first zone was reserved for 
Germans and other Europeans, the second zone for Arabs and Indian traders, and the third zone 
for native Africans. Each zone not only came with planned neighborhoods and different building 
standards, but also created substantial quality of life disparities among the various racial 
groups.149 

The segregated zones remained in place until the British took control of the region during World 
War I. The area remained under British colonial control until the independence of Tanganyika 
(mainland Tanzania) in 1961.150 In 1964, Zanzibar joined Tanganyika in a semi-autonomous 
arrangement to create the United Republic of Tanzania.151  

Dar es Salaam was the capital of Tanzania until the parliament was moved almost 400 kilometers 
west to Dodoma in 1973 to diffuse urbanization and to meet demands for greater political 
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inclusion of the country’s interior.152 However, the executive branch and many other national 
government offices remain in Dar es Salaam.  

City Profile 

Dar es Salaam is Tanzania’s commercial center and economic engine, spanning a large area 
complete with coastal ecosystems. The city serves as a critical transportation hub in the region 
and facilitates the large tourism industry on which much of the country depends.153 While Dar es 
Salaam has enjoyed unprecedented growth over the last 20 years, rapid urbanization has had a 
massive impact on urban dynamics in Dar es Salaam and its current and future development.  

Geography 

Dar es Salaam is located along the Indian Ocean on Tanzania’s southeastern coast. The 
metropolitan area spans 1,350 square kilometers and is divided geo-politically into three 
municipalities: Ilala, Kinondoni, and Temeke (see Figure 3.1).154  
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Figure 3.1 
Map of Dar es Salaam Metropolitan Area 
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Sources: OpenStreetMap, Map Library, GADM. 

Spatial distribution of ethnicities and poverty in Dar es Salaam still largely reflect the zonal 
segregation established by the Germans in the 1800s. Wealthy Tanzanians and expats mostly live 
along the northeastern coastal strip and the Msanani Peninsula—originally parts of the European, 
Indian, and Arab zones—while more impoverished areas and informal settlements sprawl to the 
south and interior of the city—the traditional African zones.  

A recent World Bank case study divided the city into three major ecological zones: the uplands 
of the west and northern parts of the city, a middle plateau, and the lowlands, largely on or near 
the coast. The shoreline of the city is naturally comprised of sand dunes and tidal swamps.155 
Unlike many other large coastal cities, Dar es Salaam still maintains some coral reefs and 
mangrove forests in less-developed areas. 
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Trade, Commercialization, and Economic Growth 

Nationalization of many key businesses hindered economic growth and investment during the 
first several decades of independence in Tanzania. However market restructuring and economic 
liberalization in the 1980s helped spur commercial growth and the rise of the private sector 
through the 1990s and the new millennium.156 As a trade capital, Dar es Salaam provides key 
import and export services, including a major harbor. The city generates approximately 70 
percent of Tanzania’s GDP.157 In 2004, Dar es Salaam reported an annual economic growth rate 
of six percent, a level much higher than its rural counterparts.158 While trade and commerce are 
the major industries in Dar es Salaam, the city also has significant manufacturing services (40 
percent of the country’s total manufacturing industry).159 Tourism, transportation, and 
communication are also critical to Dar es Salaam’s economy. However, according to the 2005 
Property and Business Formalization Program, a significant portion of the private sector operates 
outside of formal markets, shielded from both government regulation and revenue collection.160 

Population and Demographics 

In 2010, Dar es Salaam was home to approximately 3,349,000 people,161 with a growth rate of 
4.29 percent, making it one of the fastest growing cities in Africa.162 Within Dar es Salaam, 
Kinondoni district is the largest with a population of just over one million in 2002, followed by 
Temeke with 768,500 residents, and Ilala with just under 635,000 residents.163 The city center is 
mostly concentrated within Ilala. Migrants moving from rural communities to the urban center 
largely comprise this rapid growth. The population of Tanzania has considerable ethnic cohesion 
with nearly 99 percent African, largely of Bantu lineage, but with substantial religious diversity 
among Christians, Muslims, and tribal faiths.164 Dar es Salaam reflects more diverse ethnic 
composition, with larger numbers of European expatriates and Asian and Arab immigrants than 
the country at-large.165  

Political Overview  

Tanzania’s local and national government institutions are closely intertwined through a series of 
decentralization initiatives. Despite a dominant ruling party, regular elections and nonviolent 
changes of power have kept the country free from political instability. The structure and 
governance capacity of Tanzania’s political institutions plays a critical role in its ability to shape, 
prioritize, and implement policies related to climate change.  

National Government 

The government of Tanzania is a multiparty democracy with a presidential system and legislative 
assembly elected by a First Past the Post majoritarian vote. The mainland operates as a unitary 
republic but the country is often referred to as a federation or union given the semi-autonomous 
status of Zanzibar. Mainland Tanzania is divided into 26 regions.166  

The ruling party, the Chama Cha Mapinduzi (CCM - Party of the Revolution in Swahili) has 
been in power for almost three decades; however the opposition, the Civic United Front (CUF), 
maintains significant representation in Zanzibar and increasing support on the mainland. While 
Dar es Salaam operates under similar CCM dominance in local-level politics and institutions, 
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there is a strong CUF presence there given the city’s proximity to Zanzibar and a growing 
dissatisfaction with the CCM. Despite the relative lack of political pluralism, Tanzania is 
considered to be a comparatively stable and peaceful actor in the region.167 

Political and Financial Decentralization 

Starting in the 1980s, Tanzania implemented a series of decentralization reforms to help promote 
local government authorities’ (LGAs) ability to provide services to their communities and 
increase accountability. These reforms included, among other items, assigning modest authority 
for fiscal policies and taxation to LGAs.168 This approach has been revised multiple times since 
the 1980s, including a major reform of the Dar es Salaam city structure in 2000, resulting in the 
creation of three municipal city councils under the central city council, and met with mixed 
results (see “Local Government” section below). With weak connections to the central 
government, LGAs, including in Dar es Salaam, often lack the resources and capacity to 
effectively provide services.169  

Decentralization in Tanzania is often referred to as deconcentration, in which the national 
government, especially its administrative apparatus, is devolved into lower-level regional units, 
meaning that much LGA activity is directly conducted under the auspices of the national 
government authority. This is reflected in the role the Ministry of Regional Administration and 
Local Government plays in Dar es Salaam’s municipal councils, as well as the role of the 
Ministry of Lands, Housing, and Human Settlements Development in urban planning. This 
ministry is responsible for preparing the city’s twenty-year Master Plans in conjunction with the 
City and Municipal Councils and has been particularly active in shaping policies related to 
housing shortages and land use issues in Dar es Salaam. These plans are drafted within the 
national bureaucracy and not at the LGA level.170 The local government of Dar es Salaam has a 
number of overlapping administrative bodies, many stemming from national government 
apparatuses. Generally, the local government is comprised of the City Mayor, the City Council, 
and three elected municipal councils: Temeke Municipal Council, the Ilala Municipal Council, 
and the Kinondoni Municipal Council. However, the Dar es Salaam region, encompassing 
multiple LGAs, is one of the 26 administrative regions of Tanzania and thereby has a Regional 
Commissioner under the authority of the federal government.171 The City Mayor is not popularly 
elected, but appointed through the three municipal councils.  

The City Director works directly under the City Mayor and serves as the lead administrator. The 
Dar es Salaam City Council, headed by the Mayor, is comprised of elected councilors from the 
three municipalities and some members of the national parliament. The City Council is 
responsible for developing the legal framework for the city and coordinates citywide services 
that crosscut the three municipalities, like waste management, sanitation, and urban planning. 
However, unlike the City Mayor and Dar City Council, the three municipal councils fall under 
the jurisdiction of the Ministry of Regional Administration and Local Government within the 
federal government.172 While city and municipal mayors are elected, the President of Tanzania 
appoints both the City Director and the Municipal Directors through the Regional Administration 
Ministry.173  
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This city structure means that multiple executive, legislative, and administrative actors are 
accountable to a myriad of different authorities: the voting public, the Ministry of Regional 
Administration and Local Government, the President, and the municipal councils. These varying 
levels and links to municipal, city-wide, and federal government may call into question chains of 
command, allegiances, and efficiency.  

Figure 3.2 
Dar es Salaam Government Organization 

 

Source: Sustainable Cities International Network Annual Symposium, Dar Es Salaam, Tanzania About the 
Municipality/Region or Metropolitan Area (Sustainable Cities International Network Annual Symposium, 2012). 

 

Climate and Vulnerability 

Climate Projections and Exposures 

Global changes in weather patterns, rising oceans, and warming temperatures present a number 
of climate hazards to Dar es Salaam. Tanzania’s National Adaptation Programme of Action 
(NAPA), adopted in 2007, identifies agriculture and food security as the most serious national 
climate change threats, followed by water scarcity. Given Tanzania’s dependence on 
hydropower, this also has a significant impact on energy resources.174 At a city level, Dar es 
Salaam is vulnerable to sea-level rise, coastal erosion, coastal flooding and inundation, drought 
and water scarcity, extreme heat, and the bleaching of coral reefs.175 While rising sea levels and 
drought have thus far not had a substantial impact on the urban landscape in Dar es Salaam, the 
city has already struggled with fluctuations in rainfall and temperature leading to flooding and 
extreme heat. In 2011, heavy rains led to floods in Dar es Salaam’s low-lying areas that killed 20 
people and left 5,000 displaced.176 Moreover, erosion has already affected Dar es Salaam’s coast. 
Kanduchi beach, located just north of the city, has receded by almost 200 meters in the last 50 
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years, destroying, among other things, the Africa Hotel built there in the 1960s.177 Erosion and 
increased wave energy are exacerbated by the destruction of coastal wetlands and coral reefs in 
the region for development and industry.178  

This diverse set of climate change hazards presents various levels and types of vulnerability to 
Dar es Salaam’s population. While the city’s vast informal settlements are particularly 
vulnerable to flooding, even Dar es Salaam’s wealthy elite and parts of its commercial district 
reside in at-risk areas along the coast.179 The location of these settlements present significant 
challenges to mitigating climate hazard risks, and while sea walls exist in limited areas along the 
water, this may not be sufficient in moderating the long-term threats of sea-level rise. The ability 
to absorb the impact of droughts, energy shortages, or natural disasters largely depends on 
planning, infrastructure, and access to resources. In particular, increased urbanization and 
poverty, insufficient public services, a lack of formalized settlements, and high informal sector 
activity may exacerbate already vulnerable areas. 

Poverty and Rural-to-Urban Migration 

Rapid population and economic growth in the 1990s allowed Dar es Salaam to reduce poverty 
levels, in contrast with rural Tanzania that saw little change in poverty rates.180 However, rapid 
urbanization resulted in the large-scale development of unplanned neighborhoods, sprawl, and 
informal settlements. As the city’s population continues to grow, access to housing, 
communication, transportation, and other public services will continue to be strained, 
exacerbating gaps in social welfare.181 In addition, as rural Tanzanians continue to be unable to 
consolidate the gains made by its urban centers, and if complications related to climate change 
increasingly place strains on rural livelihoods, the rate of urbanization is likely to accelerate.182 

Over the last two decades, Dar es Salaam experienced a decrease in overall employment and an 
increase in “self-employment,” largely in the informal sector. The Integrated Labour Force 
Survey reported in 2001 that 62 percent of Dar es Salaam households had informal sector 
activity.183 The Property and Business Formalization Program estimates that about 89 percent of 
physical assets in Tanzania are owned in the informal sector.184  

Informal Settlements and Public Services 

Over 65 percent of Dar es Salaam’s population lives in informal settlements, and half earn less 
than US $1 a day, on average.185 Many of these settlements are located in inland flood plains and 
deltas—areas intentionally left undeveloped by the city given their high risk to inundation. In 
addition, 75 percent of residential construction occurs on unplanned land attained informally.186 
According to the World Bank, almost 75 percent of informal housing residents in Dar es Salaam 
are unemployed or underemployed.187 

With the majority of the population concentrated in informal settlements, most Dar es Salaam 
citizens face challenges in accessing basic public services. By 2004, 60 percent of citizens had 
access to electricity, 43 percent had access to a landline telephone, and only a striking 10 percent 
had access to sewerage and piped water, leaving most of the population dependent on 
boreholes.188 
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Dar es Salaam is therefore struggling to meet the challenges of poverty, rapid urbanization, 
informal settlements, and service delivery even without severe climate events. Increased 
agitation of climate hazards threatens to worsen the conditions of those in exposed areas, 
generating heightened vulnerability.  

Climate Change Adaptation and Urban Governance: Agendas and Plans 

Despite significant national government planning on climate change, the city of Dar es Salaam 
currently lacks a cohesive strategy to address issues associated with climate change 
consequences, although a number of past and current efforts encouraging more strategic urban 
development may help prepare the city for such events. Local government has worked with civil 
society and the international community to implement small-scale adaptation efforts within and 
around the city. More concerted and focused operational strategies of local government are often 
hindered by structural government divisions, a lack of clear advocacy channels, multi-tiered 
planning, insufficient data, and mixed priorities from international, national, and local actors. 
These issues continue to prevent city planning from meeting climate change challenges at the 
pace of the city’s rapid expansion. 

National Plans 

As a Least Developed Country according to the World Bank, Tanzania developed its NAPA to 
determine risks and priorities related to climate change. The Vice President’s Office is 
responsible for NAPA management and coordination of all climate change efforts among 
government institutions. As of early 2013, the Tanzanian government was in the final stages of 
approving a national climate strategy that would help guide efforts, although a draft of the report 
was criticized for not being sufficiently operational or prescriptive. In addition, climate change 
consequences are being incorporated into other national plans, like the National Strategy for 
Growth and the Reduction of Poverty. However, the relevance of climate change resilience to a 
number of functions, such as disaster risk reduction or land management, typically goes 
unrecognized. Climate change is not integrated into the National Disaster Management Plan, the 
National Irrigation Policy, or the country’s five-year National Development Plan. Therefore, 
while the issue of climate change has been embraced by the national government, practical 
coordination among relevant departments and policies and integration into local-level planning 
appears lacking, as discussed below.  

While there are several climate change adaptation strategies present at the national level, their 
application in and implications for Dar es Salaam are largely unknown in local policy 
communities. The NAPA identifies a number of risks and defines Tanzania’s urban coastal zones 
as a “priority area.” In fact, five million US dollars of national adaptation funds have been 
proposed to reinforce a sea wall in Dar es Salaam’s commercial district, a project many climate 
and planning activists consider misdirected. However the NAPA includes even more severe 
predictions for Tanzania’s interior, which is prone to drought and food insecurity.189 As the 
countryside continues to be unable to consolidate the economic gains of Dar es Salaam, extreme 
weather events there may have a stronger impact on livelihoods. In addition, the melting of the 
Mount Kilaminjaro glacier and adverse effects on land and safari wildlife could have serious 
impacts on Tanzania’s tourist economy.190 With much at stake in rural Tanzania, interior climate 
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threats, such as water scarcity, tend to be the prioritized and climate adaptation strategies focus 
almost exclusively on interior agricultural and water management issues. 

City Planning 

Dar es Salaam’s rapid development has occurred largely without a land use strategy, which has 
led to, among other things, the city’s unfettered sprawl. The vast network of informal settlements 
is dotted with islands of planned neighborhoods, presenting additional challenges to cohesive 
land use and land development strategies.191 However, local government has taken first steps to 
address infrastructure deficiencies and promote civic engagement in urban renewal. The Minister 
of Lands, Housing, and Human Settlement Development often prepares these plans in 
conjunction with the City and Municipal Councils, usually with technical and financial 
assistance from international agencies like UN-Habitat and the World Bank. Some recent plans 
include the Strategic Urban Development Plan, which focused on urban renewal and better 
planning but ended in 2003, and a long-term Dar es Salaam Transport Policy and System 
Development Master Plan to promote public transportation and mass transit.192 A City Master 
Plan from 2010 had not been formally adopted as of 2013, and many international and domestic 
climate change actors consulted had never seen or, in some cases, even heard about the plan.  

These efforts do not, however, constitute a comprehensive urban climate change adaptation plan, 
and most aforementioned local plans even lack a climate change component. Rather, city efforts 
tend to be medium-term, highly localized initiatives, like the Kinondoni Integrated Coastal Area 
Management Project (KICAMP), a program focused on stronger coastal surveying and land and 
water use planning and protection.193 City legislation such as the Sustainable Dar es Salaam 
Project and the Community Infrastructural Upgrading Programme have tried to bolster long-term 
integrated infrastructure building through participatory and community-based activities. While 
these plans and policies represent constructive steps toward responsible development, they are 
only loosely related to climate change and many are poorly implemented or underfunded.194 

NGOs and the International Community 

In addition to promoting planning mechanisms for Dar es Salaam, and Tanzania’s urban 
development at large, the international community has been active in supporting a number of 
local-level projects to help combat resilience deficiencies. Donors like the World Bank, UNDP, 
the European Union, USAID, and DfID have all contributed to climate change projects in 
Tanzania. However, these adaptation programs are concentrated almost exclusively outside of 
Dar es Salaam. 

The World Bank is one of the few major donors with an urban climate change component. In 
2010, the World Bank in conjunction with the City Council conducted a risk assessment of Dar 
es Salaam regarding climate change. In addition, various UN agencies, but in particular UN-
Habitat have been active in addressing Dar es Salaam’s informal settlement problem. 
Environmental groups such as the World Wildlife Fund, Roots and Shoots, and the Coastal 
Resources Center have implemented projects focused on coastal protection that can help increase 
resilience. International donors partnered with local NGOs to support other projects such as 
KICAMP, Climate Change and Urban Vulnerability in Africa (CLUVA), and the Adapting to 
Climate Change in Coastal Dar es Salaam (ACC-DAR). The City Council and Municipal 
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Councils have endorsed these efforts, but are often not actively engaged in their implementation. 
There is no committee or designated staff person on the councils for climate change adaptation 
efforts. Many climate change activists appeared to have more contact with the national 
government, in particular the National Environmental Management Council, than with local 
authorities. International agencies and NGOs tend to rely on local universities, which serve as 
some of the more viable local partners, to implement and monitor programs.195 While there are 
some independent local civil society and academic efforts in Dar es Salaam to promote urban 
resilience to climate change, these efforts tend to be supported by a small pool of passionate but 
overlapping activists. 

Compartmentalization and Deconcentration 

While donor activity and NAPA strategies intend for Tanzania’s climate change resilience 
initiatives to be mainstreamed throughout the nation’s government institutions, crucial resilience 
services remain isolated under various national ministries. For instance, while the Vice 
President’s Office is responsible for climate change and environmental initiatives, the Ministry 
of Natural Resources and Tourism is responsible for ecosystem and wildlife protection. The 
Ministry of Agriculture is impacted by climate adaptation initiatives, some of which are focused 
on sustainable farming. The Prime Minister’s Office is responsible for disaster management, but 
the Ministry of Home Affairs manages fire and rescue services. Other relevant resilience services 
such as infrastructure, drainage, urban planning, and informal settlement reform are delineated 
under numerous ministries. Private companies provide utilities like sewerage and energy. A lack 
of coordination among these specialized services complicates the government’s ability to meet 
the multi-dimensional challenges of climate change adaptation at the national and local levels.  

Table 3.1 
National Government Responsibilities Related to Climate Change Adaptation  

Government Office Responsibility 

Vice President’s Office Division of the Environment, the National Environmental Management 
Council, Climate Change Adaptation 

Ministry of Home Affairs Fire and Rescue 
Ministry of Lands, Housing, and Human 
Settlement 

Urban Planning, Informal Settlements 

Prime Minister’s Office Disaster Management 
Ministry of Works Public Drainage 
Ministry of Natural Resources and Tourism Land, Wildlife and Marine Conservation 
Ministry of Water Water Irrigation 
Ministry of Regional and Local Area 
Government 

City and Municipal Directors, Municipal Councils 

Ministry of Agriculture Food Security, Land Use 
Source: Interviews conducted by author. 

The implementation design for many of these authorities is decentralized and purportedly 
integrated with local government. In practice, however, there is little consolidation of these 
efforts at the local level. While Disaster Management commissions and responsibilities are 
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supposed to be assigned across the national, regional, city, municipal, and even ward levels, 
there is no funding for such an exercise at the city level and below, and no indication that such 
commissions regularly meet or even exist. In addition, some services, like fire and rescue, are not 
assigned to a local authority and instead operate directly under the management of the Ministry 
of Home Affairs. While members of both the Dar es Salaam City Council and three municipal 
councils are authorized to coordinate these various efforts, delineation of authority within the 
councils is unclear. Councilors assume multiple roles, many of them without budgets or human 
resources with which to operate, limiting specialization and defined channels for 
accountability.196 This is compounded by a lack of orientation for councilors and staff regarding 
national policies and poor communication between local and national authorities.197 

Data Availability and Collection  

Land use and other spatial information, weather trends, and assets analysis are crucial for 
understanding and designing adaptation plans. Data regarding climate-related vulnerability in 
Dar es Salaam is still not readily available, limiting the ability for policymakers and activists to 
develop cogent long-term plans. Historic weather data is not digitized, nor has the government 
utilized digitized mapping to clarify land tenure. Poor coordination between land developers and 
government authorities and a lack of centralized data to track citywide land use have undermined 
efforts to control unplanned settlements.198 A number of studies have highlighted changes in 
rainfall and temperature in the region, but few studies of sea-level rise projections and impacts 
on the city exist.199 Relevant data is often collected at the national level or by international 
bodies, with limited use in Dar es Salaam.200 With weak specific and integrated vulnerability 
data and urban planning and land use records, it is difficult to develop appropriate citywide and 
targeted adaptation plans. 

Competing Priorities and Perverse Incentives 

There is disagreement on the threats posed by climate change in Dar es Salaam among climate 
change and environmental activists, city and national planners, and aid agencies and, therefore, 
on the setting of policy priorities. Inland flooding from swollen rivers and poor drainage, 
particularly in informal settlements, represent more severe threats in Dar es Salaam than sea-
level rise to some relevant actors. The threat of storm surges is not considered a high priority, 
given Dar es Salaam’s relatively low risk of cyclones.201 Water scarcity was often cited by local 
actors as the second biggest threat, which may reflect some of the national climate priorities 
enumerated by Tanzania’s NAPA. Much sea-level rise research in the region is concentrated on 
Zanzibar, which is considered more immediately threatened. Those concerned about sea-level 
rise often highlight the impact of saltwater intrusion, given Dar es Salaam’s dependence on 
boreholes. These boreholes must be continually moved inward to remain potable in the face of 
encroaching saltwater intrusion. Coastal erosion is also a concern, although some donors suggest 
that most visible coastal erosion in the area is more related to poor coastal development rather 
than to rising seas. In addition, while there is some data to suggest that coral reef bleaching has 
occurred, this is rarely associated with climate change, often because dynamite fishing and 
pollution present a much larger and more immediate threat to the reef’s survival.202  

In some cases, climate change priorities are overshadowed entirely by other more pressing 
issues. The crippling debt of the Tanzanian Electric Supply Company has resulted in an alarming 
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energy crisis that has taken precedence on both national and local agendas, while Dar es 
Salaam’s government continues to prioritize business and commercial development as necessary 
components for other urban initiatives. 

Perverse interests have sometimes subverted the rule of law in Dar es Salaam and contribute to 
stalled or poorly planned initiatives. Business interests have thwarted some coastal preservation 
efforts near the city, despite protected status and other government agreements. Large structural 
projects, like the Dar es Salaam sea wall, are often met with cynicism regarding both utility and 
price tag. The city’s resilience would likely benefit from additional ecosystem protection efforts, 
mangrove planting, and increased investments in drainage, however, large procurement projects 
result in larger awards for companies and individuals. Some actors even suggest that the 
availability of climate change funds actually creates a disincentive for departments to coordinate 
efforts in order to maximize the number of authorities receiving adaptation and mitigation 
funding. 

Building Urban Resilience: Implementation and Effectiveness 

While a number of projects have attempted to address structural weaknesses and strengthen 
urban capacity, many suffer from ineffective implementation, as will be discussed in this section. 
Infrastructure challenges, development in at-risk areas, coordination and accountability diffusion, 
limited technical and financial resources, corruption, poor public consensus, and a lack of lessons 
learned and preventative measures hamper Dar es Salaam’s resilience capabilities. 
!
Infrastructure Challenges: Public Transportation, Roads, and Drainage 

According to UN-Habitat, Dar es Salaam suffers from “a lack of space for business activity, poor 
transportation infrastructure, inadequate water and sanitation facilities, and congestion.”203 While 
there are a number of initiatives in place to address some of these issues, deficiencies in public 
transportation, roads, and drainage create significant barriers to urban resilience.  

There are only three main roads that lead out of Dar es Salaam’s sprawling metropolitan area, 
making the design and implementation of an evacuation plan virtually impossible. These roads 
are regularly choked with traffic, limiting movement even on normal days. The national 
government, in conjunction with the World Bank, is currently working on a project to establish a 
regional bus rapid transit hub in Dar es Salaam, serving the larger East Africa region. Upgrades 
to Tanzania’s railways are also underway. While these initiatives would improve regional travel 
and spur business opportunities in Dar, they do little to alleviate local transportation strains. The 
only local form of public transportation in Dar es Salaam are dala-dalas, minibuses that often 
lack terminals and formalized bus stops, adding to traffic congestion.  

The Tanzania National Road Agency is largely responsible for ensuring proper drainage ditches, 
but the municipal councils are in charge of maintaining the public drainage. Routine cleaning 
and upkeep of these systems rarely occur. This is compounded by the destruction of natural 
hydraulic systems, like wetlands and mangroves.204 While the city and municipalities have put 
forward a number of efforts to upgrade drainage, these have not been fast or extensive enough to 
meet the level of development throughout Dar es Salaam.205 
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Development in At-Risk Areas 

Government initiatives to discourage settlements in at-risk areas have been largely unsuccessful. 
Relocation efforts represent opportunities to avoid large-scale residential flood damage but are 
largely undermined by the government’s inability to provide preferable living conditions in 
relocation projects. One informal settlement community extensively affected by the 2011 floods, 
Magomeni-Suna, was relocated well outside of the city to avoid future flooding but with little 
more than tents and insufficient waste facilities. Residents were reluctant to leave their homes in 
Magomeni-Suna to relocate far from the center, particularly in light of the poor conditions of the 
relocation site. Advocates consider such government-relocation alternatives as ill-conceived and 
unsympathetic. Most successful relocation projects have required outside funding and the 
leadership of civil society activists like the Center for Community Initiatives. Without viable 
options, many Magomeni-Suna residents have returned to their flood plain dwelling. With little 
enforcement mechanisms, the government has been unable to prevent or dissuade settlement and 
resettlement in these technically “off-limits” areas. There has also been little action to discourage 
development along Dar es Salaam’s low-lying coast, although there are some efforts to protect 
wetlands and mangrove forests. Building codes and zoning laws remain largely unknown and 
hardly ever enforced. 

Coordination and Accountability Diffusion 

Building resilience to climate hazards includes a range of functions that requires multi-faceted 
coordination. In Dar es Salaam, multiple governmental actors assume various and isolated 
authorities in addressing climate resilience issues. This fragmentation in roles means that 
coordination and accountability are often blurred, particularly between the national, city, and 
municipal levels. While most relevant actors are aware of governmental divisions of labor, there 
is often a lack of clarity at the local level regarding the assignment of roles and responsibilities 
and, in the case of failures, which parties bear responsibility for process and procedural 
breakdowns. In many functions, like disaster risk management, the role of the Dar City Council 
is unclear and possibly undermined by municipal powers reinforced by the Ministry of Regional 
Administration and Local Government. These silos of responsibility hamper the speed of 
planning and project implementation, creating various levels of participation and clearance, and 
making accountability virtually impossible.  

Technical Capacity and Financial Resources 

Local government currently lacks sufficient technical capacity and financial resources to build 
climate change resilience. Much of Dar es Salaam’s expertise in urban resilience lies in its 
academic centers, mainly the University of Dar es Salaam and Ardhi University (formally the 
University College of Land Survey). The University of Dar es Salaam will begin a “Climate 
Change and Development” degree next year, while Ardhi University is home to a Disaster 
Management Resource and Training Center with a concentration on climate events. However, 
Ardhi reported disappointingly low attendance among government officials to their trainings. 
City and municipal council officials responsible for coordinating resilience-related commissions, 
such as Disaster Management Committees, are not required to have any expertise or training for 
such a responsibility. 
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Financial and human resources limit the efficacy of the Dar city government, particularly in light 
of the demands associated with the city’s rapid population growth. Funding at the national level 
is insufficient and the Ministry of Local Government and Regional Administration centrally 
control much of the city’s resources.206 Revenue collection by the local government faces 
limitations given the size of the city’s informal sector. Since the informal sector of the economy 
is not effectively integrated into the formal sector, many housing and business endeavors are 
largely outside of the legal system and, consequently, not subject to government regulation and 
taxation. High urban poverty rates place even more strain on revenue, and there remains 
confusion between collecting city-wide revenue and funding for the municipal councils.207  

These challenges mean that most local-level commissions operate on small or sometimes even 
non-existent budgets. Existing funds are largely concentrated on economic development projects. 
Needed rapid response funds are often drawn from the city security budget, since it is one of the 
few local level commissions to receive funding, thus further blurring lines of responsibilities. 
Even critical national level institutions face resource constraints. The Tanzania Meteorological 
Agency (TMA) noted a lack of resources and equipment preventing them from implementing 
better and more effective early warning systems.  

Limited Public Consensus Surrounding Adaptation Measures 

Some public understanding of the concept of climate change exists, but it has not led to concrete 
actions or improved household and community resilience. Civic education on adaptation is 
largely conducted by NGOs. However, measures such as water conservation efforts, clearing of 
drainage systems, respect for the value of mangroves and other coastal buffers, promotion of 
household disaster preparedness, and other local-level measures have not be formalized. A local 
community believed coastal protection efforts to be a Western-imposed concept, and persistently 
clear-cut their mangroves. After a targeted community-wide education effort by local actors, the 
community has since begun to value the protection of the wetlands and allowed for mangrove 
replanting. Other critical preventative measures, such as weather warnings and government 
protection recommendations have been met with lack luster responsiveness from residents and 
require greater outreach. Resilience to climate change is not a concept that motivates many 
residents. 

Hazard Response, Preventative Measures, and the 2011 Floods 

Regionally and nationally, movements to improve emergency response have emerged, but these 
have not led to significant strengthening of local level capacity for disaster resilience. The 2011 
floods in Dar es Salaam offer an opportunity to assess urban response to a recent natural disaster. 
While the TMA and regional commissioners urged residents in valleys and flood plains to 
evacuate ahead of the December floods, many refused to leave.208 Relief efforts were conducted 
almost entirely by the national government with support from the Red Cross and other 
international actors. An Ardhi University study assessed that city and municipal-level Disaster 
Management Commissions were not effective and did not contribute to the response and 
recovery effort. Moreover, following the floods, there was no reform in city or municipal policy, 
no call for greater flooding resilience, and no internal review or lessons learned.  
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Some additional efforts to develop emergency response capacity are underway. For instance, the 
Dar es Salaam region is currently in the process of establishing an emergency hotline similar to 
911. But rescue efforts in the city of Dar es Salaam, however, continue to rely on the national 
government, thereby allowing the city to benefit from its access to Tanzanian central 
government. However, these efforts are still almost entirely reactive, with very little attention to 
preventative and preparatory measures. Overall, disaster risk management is a low priority both 
at the national and city levels.  

Conclusions 

No city-level climate adaptation strategy exists in Dar es Salaam and the city’s current ability to 
respond to climate hazards is relatively low. Given national discussions and active international 
support, this outcome is surprising. While ad hoc efforts exist, city capacity and resources are not 
focused or coordinated on resilience issues. This has implications for both setting critical policy 
agendas as well as implementing meaningful reforms.  

To bolster urban resilience to climate change, Dar es Salaam must design a cohesive strategy for 
resilience, consistent with national policies, and ensure plans are well-integrated into current city 
structures and do not create additional layers of bureaucracy. Long-term planning for climate 
change adaptation in Dar es Salaam remains hindered by the lack of association between climate 
change and disaster risk reduction or infrastructure upgrading. Given the presence of funds and 
international support for climate change, disaster risk management in particular could benefit 
from a stronger association with climate change policy. In addition, formal climate change 
adaptation efforts are almost exclusively focused on rural areas, while other pressing priorities 
displace climate agenda items in the city. This includes the current energy crisis and commercial 
and business ambitions in Dar es Salaam, which sometimes create perverse incentives 
encouraging a poor regulatory environment and uncoordinated, inappropriate adaptation 
approaches. Compartmentalization and deconcentration of government functions related to 
climate change policies cloud responsibilities and, consequently, accountability. Meanwhile, a 
lack of data and deficiencies in urban planning inhibit even basic opportunities to build 
resilience, such as developing evacuation plans or coordinating land use strategies. These 
barriers to adaptation are exacerbated by a pervasive culture of response instead of prevention. 

These challenges impact Dar es Salaam’s ability to implement and enforce current and future 
initiatives related to climate change. Efforts to meet the basic needs of the city’s almost 
unprecedented urbanization while improving resilience are fettered by governmental and 
structural shortcomings, limited local buy-in, and externalities. Technical, human, and financial 
resources are inadequate for addressing and enforcing urban adaptation issues while weak 
infrastructure creates barriers for preventative measures and exacerbates the consequences of 
climate hazards. Implementation of adaptation initiatives is hampered by a lack of coordination 
and enforcement and by a dispersion of accountability among various governmental agencies and 
actors. Moreover, access to national services in the capital may reduce local government 
empowerment, and the general public lacks an understanding of the importance and relevance of 
adaptation and prevention activities.  

Some current initiatives could help ameliorate these deficiencies if effectively implemented. 
Success with climate change efforts in Tanzania’s rural areas could reduce rural-to-urban 
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migration rates, easing Dar es Salaam’s rapid urbanization tensions. Moreover, programs in rural 
areas regarding sustainable management of waterways may help relieve water scarcity in Dar es 
Salaam, where water supply depends on fresh river flows from the interior of the country. In 
addition, the Dar es Salaam 2010 Master Plan, when finalized, could provide an important 
strategic vision for the city. There is momentum in Tanzania to address climate change threats, 
but Dar es Salaam stakeholders and civil society will first have to prioritize urban resilience and 
develop effective and coordinated mechanisms for implementation. 
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Chapter 4.   Kampala 

By Sarah McDuff and Abigail Ofstedahl  

The city government of Kampala faces issues of rapid urbanization, growing informal 
settlements, outdated infrastructure, inadequate service provision, and a myriad of environmental 
challenges that result both from Kampala’s unique topography and the location of settlements in 
vulnerable areas. Since the local government is primarily focused on developing policies and 
directing resources to address these issues, they do not prioritize the impacts of climate change 
on the city. Technical experts consider flooding to be the most critical climate change hazard 
facing Kampala, but evidence suggests that this problem is related more closely to the city’s 
topography, poor city planning, poor enforcement of environmental policies, and inadequate 
drainage infrastructure and solid waste management. Although climate change could exacerbate 
the problem of flooding in the future, it is not its primary cause. 

While the city government of Kampala is developing strategies to address both urban planning 
and environmental issues, the implementation of policies is problematic. A variety of factors 
account for the local government’s inability to effectively implement policies, including: 
inadequate human and resource capacity, rapid urbanization, centralization of power in local 
government, setbacks in progress due the restructuring of the Kampala Capital City Authority 
(KCCA), lack of support from local communities to changes initiated by the KCCA, an 
insufficient focus on sustainability, and challenges with coordination and collaboration between 
the local and national government. As a result, local and international NGOs and researchers are 
taking the lead on increasing the adaptive capacity of vulnerable populations. 

This chapter examines Kampala’s resilience to climate change by considering how the city is 
preparing for and responding to climate hazards. The chapter starts with a background of the 
city, followed by a brief overview of its geography, economy, and population. Next, the chapter 
reviews the national system of government as well as the local government structure. The 
chapter then discusses the climate hazards facing Kampala and examines the vulnerability among 
different populations. Next, the chapter assesses the role of national and local government 
policies, as well as the strategies of non-governmental actors, in building the city’s resilience to 
climate change. Finally, the chapter concludes by considering the factors that affect how actors 
in Kampala are preparing for and responding to climate change.  

City Profile 

Historical Overview 

In 1890, British colonial administrator F. D. Lugard was the first documented European to 
explore present-day Kampala.209 At the time, Kampala was part of the Buganda Kingdom and, 
although the Buganda people had already settled the area, the location was of particular interest 
to the colonizers because of its proximity to a lake and rivers and its central location in relation 
to the rest of Britain’s East African colony.210 The British Special Commissioner negotiated with 
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the Buganda Chiefs for the purchase of residential land in Kampala and in 1902 the British 
officially founded the Kampala Township.211  

In 1912, the British introduced the city’s first planning scheme.212 Similar to most other colonial 
cities at the time, Kampala’s plan segregated the European population from the native 
population. As justification for this segregation, planners cited health reasons, particularly 
malaria, yellow fever, and other tropical diseases.213 In order to maintain the segregation and to 
realize their vision of an orderly and clean city, British planners instituted numerous restrictive 
zoning ordinances, such as restrictions on plot sizes. Planners maximized the size of the plots in 
the European section of the city, thereby making the leasing price prohibitive to indigenous 
populations.214 Towards the end of the colonial era, zoning regulations became more flexible as 
the British administration tried to prepare the city for independence. In1962, Uganda became 
independent and the political capital moved from Entebbe to Kampala.  

Throughout the colonial and post-colonial era, rural migration to Kampala was ongoing until 
1971 when General Idi Amin assumed the presidency and reverse migration began because of 
the president’s unpopular ruling style.215 Since the end of Amin’s rule in 1979, Kampala has 
experienced rapid physical, population, and economic growth. Politically, the city has undergone 
periods of central government control, but since 2010, it has moved towards a more efficient 
local government structure.  

City Overview 

Kampala is the capital city of Uganda and the largest urban center in the country. It is located in 
the southeastern part of the country on the northern shore of Lake Victoria and covers 197 square 
kilometers.216 Because of its proximity to Lake Victoria, swamps and wetlands cover 14.5 
percent of the city’s land area.217 Kampala is situated on 24 hills at 1,120 meters above sea 
level.218 The city region of Kampala covers 1,895 square kilometers, and includes the towns of 
Entebbe, Wakiso, Mukono, Lugazi, and Gayaza.219 
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Figure 4.1 
Political Map of Kampala 
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Between 2000 and 2010, the average annual GDP growth rate in Uganda was seven percent.220 
Although decreasing, agriculture is the primary contributor to total GDP in Uganda. In 2011, 
GDP per capita was 1.38 million Ugandan shillings (US $530).221 Kampala serves as the 
manufacturing center of the country and is also the center for exports and imports.  

Between 1991 and 2012, Kampala’s population more than doubled to 1.72 million,222 and it is 
expected to double again to 3.2 million by 2025.223 This population growth is due to high fertility 
rates and rural-urban migration, and most of it occurs in informal settlements. While some rural 
residents flee to Kampala because of conflict or domestic violence, most recent migrants have 
moved to the city in search of better living standards and employment opportunities. Rapid 
urbanization has outpaced the ability of the city authorities to meet demand for infrastructure and 
public services. By 2035, 30 percent of Uganda’s population is expected to live in urban areas, 
with a majority of that population living in informal settlements.224 
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Political Overview 

Central Government 

Uganda inherited a parliamentary republic system from its British colonizers, and although the 
country declares itself as such, Ugandan leaders have not followed this system in practice.225 Of 
the four national leaders since independence, none have willingly ceded the presidency. Yoweri 
Museveni, the current president of Uganda and leader of the National Resistance Movement 
(NRM) party, took the presidency in 1986, and in 2011, amended the Constitution to give 
himself another presidential term.226  

Decentralization Process 

Uganda is a unitary state but with some level of political and fiscal decentralization. The national 
government delegates some power to local governments, including limited discretion in raising 
their own revenue.227 Even though Uganda has become more decentralized in the past two 
decades, most of the state’s resources remain with the central government. Movements to 
decentralize started in the 1980s, and Kampala became a District in 1993. By 1995, the policy of 
decentralization was included in the new constitution, and the Local Governments Act (LGA) 
became official legislation on local government structures in 1997.228 The LGA also 
distinguished between Local Governments (LGs) and Administrative Units (AUs). LGs exercise 
legislative and executive powers and are elected through universal adult suffrage, whereas AUs 
are appointed and oversee the delivery of services, maintenance of law, order and security, and 
dispute resolution.229 

Kampala City Government 

In 2010, the central government passed the KCCA Act, which turned the local government of 
Kampala into a Ministry.230 The KCCA retains a similar structure to districts, as it divides local 
authority into the same tiers of government. The city is divided into five divisions: Kampala 
Central, Kawempe, Makindye, Nakawa, and Rubaga.231 The KCCA’s main responsibilities 
include administering national policy, creating local ordinances that fit within the framework of 
national policies, setting tax rates, building infrastructure, and planning the city.  

Like other Ugandan districts, the KCCA receives budgetary support from the national 
government and raises own-source revenue from property and income taxes, licenses, and user 
fees. In the last decade, all local governments, including Kampala, experienced a shift in the way 
they raised local revenue. Prior to 2005, districts imposed a graduated tax on citizens. This tax 
required males over the age of 18 and employed females to pay an annual tax on their income. 
This system of taxation raised approximately 80 percent of local governments’ financial 
resources.232 This tax was a substantial revenue source for the local governments, yet citizens 
were unhappy with the graduated tax, and in 2005 in order to increase voter support for the NRM 
in the 2006 election, the central government abolished it.233 Along with decreasing monetary 
resources, the elimination of the graduated tax—and thus the population’s investment in local 
government—increased the population’s apathy toward the local government. Since they were 
no longer required to pay money to the local government, citizens became disconnected from the 
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local authorities and less concerned with holding them accountable for services, maintenance, 
and city operations.  

On the whole, Kampala is able to raise more revenue than other districts. Since the graduated tax 
was abolished, the central government permitted local governments to tax services and hotels, 
many of which are located in the capital city. Moreover, Kampala is home to most of the 
country’s civil servants and formal sector employees, thus generating more income tax revenue 
relative to other districts.234 To further cover costs, the KCCA partners with other central 
government ministries on projects and creates joint budgets with the partnering ministries. The 
KCCA also receives budget support in the form of grants and loans from international donors. 
When the KCCA receives money, it then allocates a portion of it to each of the five divisions, 
basing decisions on budget proposals submitted by the division governments.  

Structure of the KCCA 

Three positions of authority exist within the KCCA. The first is the Lord Mayor of Kampala. 
City residents elect him or her through secret ballot, and he or she serves as the political head of 
Kampala. The Lord Mayor’s duties include attending ceremonial and civic functions, presiding 
over KCCA meetings, and monitoring the administration of the city. The second position of 
authority is the Minister of Kampala. The president appoints the Minister, and he or she has the 
power to veto any KCCA policies, laws, or decisions that the Minister believes are either illegal 
or unaligned with the Constitution.235 The third and most powerful position in the KCCA, the 
executive director of the KCCA, is also appointed by the president.236 The executive director’s 
role is to manage the public funds and carry out the administrative functions of the KCCA. In 
addition, the executive director has the power to make and execute decisions without consulting 
elected leaders. The central government created this local government structure to enhance 
coordination and collaboration between the national and local government.237     

The structure of the KCCA also includes councilors, who act as liaisons between the city 
residents and the KCCA, and are nominated by the divisions and professional groups in 
Kampala. All members of the KCCA can submit bill proposals, which, if passed, the Minister 
certifies and the Lord Mayor signs.238 Within Kampala, the KCCA decentralizes power to the 
five division councils, who then decentralize power to ward councils, followed by village urban 
councils, and the street councils.239 A mayor, elected through secret ballot by division residents, 
chairs the division councils. The division mayor performs similar duties as the Lord Mayor and 
advises the ward and urban councils and street committees. The town clerk is in charge of 
managing the division council and its administrative functions. All elected council members at 
any level of government may hold their position for five years and are eligible to run for re-
election at the end of their term.240  

Although the KCCA Act gives the divisions the power to create and implement bylaws that are 
in accordance with the Constitution and KCCA laws,241 divisions do not currently exercise this 
power. Since the restructuring in 2010, the KCCA has not yet created all policies and mandates 
dictating city operations and functions at the division level. Once the KCCA’s ordinances are 
finalized, divisions will be able to create their own policies. 
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Voting 

Ugandans register to vote in only one district, having the option to vote in the district where they 
currently reside or, if different, in the district of their birth. In Kampala, residents elect their local 
mayor and councilors through a party-ticket voting system.242 Many Kampala residents are 
apathetic towards local government elections, and voter registration and turnout are low. In the 
2011 elections, some divisions of Kampala had approximately 10 percent of the registered voters 
cast their ballots, signifying a lack of interest in local politics.243  

Vertical and Horizontal Coordination 

The local and national government jointly coordinate on some service provisions, such as 
transportation and environmental responsibilities. This coordination was meant to improve under 
the new KCCA structure, since the executive director now directly communicates with the 
national government. The KCCA provides other services without the assistance of the central 
government, such as education, social welfare, and health to the city’s residents. In addition, the 
central government delegates the responsibilities of economic development policies and local 
public land uses to the local government.244 Although the central government theoretically 
devolves these powers to the KCCA, in practice the central government is able to overrule local 
government mandates. Within Kampala District, higher-tier councils assist lower-tier councils 
with government functions. They are also the deciding bodies on any disputes that arise between 
lower-tier councils, and they can delegate responsibilities to lower levels of government.245 

The 2010 KCCA Act was also intended to improve horizontal coordination with the creation of 
the Metropolitan Physical Planning Authority (MPPA). The MPPA is supposed to have 
jurisdiction over Kampala District, Mukono, Mpigi, and Wakiso, and its purpose is to decrease 
overlap in the planning of roads, water and sanitation systems, and services.246 However, due to 
restructuring issues, as of the end of 2012 the MPPA was not operational.  

Climate Exposure and Vulnerability 

Projected Impacts of Climate Change 

According to the IPCC, climate change is projected to cause increases in temperatures and 
rainfall variability in Uganda. Global climate change models predict that Uganda will experience 
an increase in average temperatures of 1.5°C by 2030 and 4.3°C by 2080.247 Some areas of the 
country will experience an increase in rainfall, while others will experience a decrease. Kampala 
is likely to experience a 10 to 20 percent increase in rainfall and runoff, and the frequency and 
intensity of storms is expected to increase.248  

The expected change in rainfall will increase the frequency and severity of flooding in the city. 
Currently, Kampala faces frequent flooding during the rainy seasons of March to May and 
August to October. This flooding damages infrastructure, significantly impacts health and 
livelihoods, and often takes the lives of city residents. Given the existing severity of the problem, 
an increase in flooding is considered the most damaging hazard that is likely to result from the 
projected impacts of climate change.  
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Flooding in Kampala occurs both with sudden downpours and extended periods of rain. Even an 
hour-long downpour can cause flooding. Excessive rain overwhelms the drainage systems and 
overflows the rivers that run throughout the city. In 2007, Kampala experienced one of the worst 
floods in its history. After eight hours of rain, some houses were flooded above window level 
and vehicles were submerged in water.249  

Flooding 

Kampala is particularly vulnerable to flooding due to both environmental and structural factors. 
While all areas of the city experience flooding, particular areas are more exposed than others. 
Informal settlements or slums, especially Bwaise, Kinawataka, Netete, Ndeeba, and Katwe, 
experience more flooding than other areas of the city.250 

Kampala’s natural geography is one reason the city is particularly vulnerable to flooding. While 
the city is built on hills, rapid urbanization has increased settlement in low-lying natural drainage 
corridors, such as valleys, wetlands, and swamps. This settlement has resulted in extensive 
environmental degradation. In 1993, 13 percent of wetlands were severely degraded, six years 
later 46 percent were severely degraded and by 2007, only 3.3 percent of the wetland area 
remained unsettled.251 The city has also allowed urban expansion and development to occur in 
wetlands, where most of the city’s industry is located. 

Urban development in wetlands is problematic for two reasons. First, it puts those living or 
working there at considerable risk to flooding. Second, it threatens the wetland ecosystem and 
has the potential to destroy the services provided by these ecosystems. While there are 12 main 
wetland areas in the city, the Nakivubo swamp is the largest and provides an important service to 
Kampala’s residents.252 The swamp functions as a buffer through which most of the city’s 
industrial and domestic wastewaters and sewage treatment passes before reaching Lake 
Victoria.253 However, 100,000 people currently live on the fringes of the wetland, and increasing 
settlement in these areas inhibits the wetland’s ability to filter this waste.254 Most importantly, 
those who have settled in wetlands are repeatedly impacted by flooding, and are likely to 
experience this hazard more frequently in the future. 

Structural factors that make Kampala particularly vulnerable to flooding include poor drainage 
systems and inadequate waste collection. While recent efforts to improve drainage systems show 
slow progress, most of Kampala does not have proper drainage infrastructure. Even if drainage 
systems are in place, they are often blocked by garbage, especially plastic bags and bottles. This 
occurs because only 20 to 30 percent of the city’s population has solid waste management 
services.255 Garbage accumulates, especially in informal settlements, and when it floods, this 
trash moves into drainage channels and prevents the flow of water away from homes and 
businesses. 

Impacts of Flooding 

The direct impacts of climate change in Kampala are related to rainfall. However, climate change 
indirectly results in a variety of challenges, which are likely to become more severe as floods 
become more frequent. According to the vulnerability assessment conducted by UN-Habitat as 
part of the Cities and Climate Change Initiative, 74 percent of the city’s population is vulnerable 
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to climate change threats.256 Vulnerability is determined based on the presence of urban 
structures and socio-economic factors. In addition, 45 percent of residential buildings and health 
units are located in flood prone areas.257 As a result, flooding negatively impacts both physical 
infrastructure and human well-being in the city. While flooding affects the city’s transportation 
and energy infrastructure, public service provision, housing, livelihoods, and food security, it 
most severely impacts the city’s water supply, sanitation, and health.  

The effects of climate change will exacerbate existing water, sanitation, and health issues in 
Kampala. In the 2009/10 census, 34 percent of Kampala residents identified sanitation as the 
most severe problem facing the community.258 In 2006, only 10.7 percent of the population was 
connected to a sewer network, compared to 9.5 percent in 1995.259 As a result, 87 percent of 
residents use pit latrines, which are vulnerable to overflow during flooding.260 In addition, while 
access to piped water almost doubled between 1995 and 2006, it is often cost-prohibitive for the 
urban poor.261 As a result, many residents of informal settlements access water from natural 
springs. However, when pit latrines overflow during flooding, these natural springs are 
contaminated. Flooding and contamination of the water supply leads to increased outbreaks of 
diarrheal diseases. Cholera outbreaks in 1997, 1999, 2004, 2006, and 2008 are attributed to 
flooding.262 Heavy rains have also been connected to increased prevalence of malaria.  

Vulnerability 

In Kampala, some residents are more vulnerable to climate hazards than others. The most 
vulnerable residents are those that live near or below the poverty line, work in the informal 
sector, have low levels of education, live in low-lying informal settlements, and have little access 
to public networks, infrastructure, and services. Opportunities for formal employment and 
education, and access to financial and public services are not equitably distributed across the 
city’s population. According to the government, four percent of Kampala residents fall below the 
national poverty line, compared to the national average of approximately 24 percent. However, 
these averages obscure the greater incidence of poverty in slums and informal settlements. A 
2009 study by the John Paul II Justice and Peace Centre assessed poverty in Kampala slums and 
found that 63.5 percent of households fell below the absolute poverty line. 263, 264 

Households living in Kampala’s slums are more vulnerable to climate hazards because they have 
fewer resources to improve their standard of living. In addition to living in informal settlements, 
these households are often part of the 54.5 percent of Kampala’s population that works in the 
informal sector, where income is generally lower and more unstable than in the formal sector.265 
Lack of formal employment opportunities in Kampala is a significant obstacle to poverty 
alleviation. Both the employment-to-population ratio and labor force participation rate for 
Kampala are the lowest in the country at 65and 73 percent, respectively. 266, 267 Few opportunities 
in the formal sector and volatile, low wages in the informal sector are factors that prevent 
households from increasing their adaptive capacity. 

Informal settlement dwellers’ inability to access education in Kampala further perpetuates their 
vulnerability. Enrollment and attendance rates for primary and secondary school are low and 
decreasing in the district, and Kampala has the lowest attendance rate in the country.268 
Insufficient public school facilities can partly explain these low enrollment and attendance rates. 
Only 18 percent of communities in Kampala have a public primary school, while only six 
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percent have a public secondary school.269 Most of the schools in Kampala are private and 
require school fees for attendance, which low-income households cannot afford. In addition, 
health clinics are often inaccessible to poorer populations. In Kampala, close to 82 percent of 
healthcare facilities are private clinics and charge fees that are cost-prohibitive for the urban 
poor.270 In informal settlements that experience frequent flooding, the lack of health services can 
be detrimental to households, as disease prevalence increases with floods. 

Besides the lack of financial resources, employment opportunities, and public services, informal 
settlements are also more vulnerable to climatic hazards because of their geographic locations. 
When migration to Kampala began during the colonial era, new migrants typically built their 
houses on the hilltops. However, as more and more people continued to migrate and the hilltops 
reached full occupancy, construction continued down the hill until there was limited space at 
higher elevations. Now, most new migrants settle in informal dwellings in low-lying areas, as it 
is the only remaining affordable land. In Uganda’s urban areas (including Kampala), roughly 67 
percent of the population currently lives in these informal settlements and slums.271 The low-
lying areas are more vulnerable to flooding because the concrete and overdevelopment on the 
hilltops lead to rainwater runoff, which worsens flooding in the valleys. As previously stated, 
some of these informal settlements are located on wetlands where they block the water’s natural 
drainage channels. This blockage leads to the pooling of water in these settlements and, since 
drainage infrastructure is inadequate in these areas, the prevalence of water-borne illnesses 
increases.  

In Kampala, Bwaise is one of the most vulnerable areas to flooding. The area is a natural 
wetland, and has insufficient infrastructure and services for the large population that lives there. 
Within the 57 hectares of Bwaise, there is an estimated population density of 265 people per 
hectare and the area continues to grow at an annual rate of nine percent. None of the settlement’s 
estimated 15,015 residents have legal rights to the land and the majority of them are low-
income.272 Flooding and ponding have worsened in Bwaise because of the recent completion of a 
Northern Bypass highway. The highway is elevated, causing the water to run from the road and 
pool in the surrounding settlement.  

Residents’ lack of political voice makes Bwaise and other informal settlements more vulnerable 
to climate change hazards. Since these individuals are located illegally on public lands, the 
Kampala city government has historically ignored, neglected, or evicted them. Although the 
KCCA is starting to recognize the settlements and has begun to incorporate them into policies, 
there is still no government strategy to build resilience in these areas. The new development plan 
for Kampala incorporates the informal settlements, and proposes relocating these households to 
affordable housing on the city’s periphery. These proposed settlements are far away from the 
Central Business District (CBD), where most residents go to earn wages. Because of this, 
households may not willingly relocate. If they do not move, however, the local government may 
forcibly remove them. Since these populations do not typically pay taxes, they do not have a lot 
of political capital to persuade local governments to legalize the settlements, especially when the 
KCCA sees them as a burden on the city’s resources. 

While the local government takes a more hostile approach toward those living and working in 
the informal sector, the central government often takes a different approach. Recognizing that the 
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informal workers represent a large percentage of the vote, and noting that those living in 
Kampala have often voted against the central government’s NRM party, the central government 
often overrules the local government on issues pertaining to informal workers.273 For instance, 
when vendors in Kampala’s Nakawa market protested local taxes, President Museveni 
intervened to reduce the daily fees that market vendors paid to the then local government, 
Kampala City Council (KCC).274 The NRM also intervened when the KCC tried to charge the 
motorcycle drivers a tax on licenses. When the KCCA took over in 2010, they created policies 
that banned motorcycle vehicles on Kampala’s streets, as these motorcycles are involved in 
numerous accidents per day. Once again, the drivers appealed to the national government and the 
president opposed the KCCA and put a stop to the proposed ban. 

Although the workers in the informal sector welcome the national government’s interference, the 
NRM’s directives make these populations more vulnerable in the long run. Instead of addressing 
the root causes of poverty, interventions typically occur right before national elections in order to 
win votes. Populations, therefore, remain without access to social or public services. They prefer 
this vulnerability, however, over being relocated to more climate resilient areas that are farther 
from the city center where most earn their income. Until the local government finds adequate 
solutions to address inequalities in access to employment opportunities, education and health 
facilities, and public services, or provides safe housing in acceptable locations, populations in 
informal settlements will remain vulnerable to flooding. 

Climate Change Adaptation and Urban Governance: Agendas and Plans 

National Level Plans 

In Uganda, multiple national policies are designed to guide preparation for and responses to 
climate change. However, these policies are rarely urban specific or operationalized at the local 
level. In particular, the unique challenges in Kampala are not addressed. The most important 
national policy guiding action on climate change issues in Uganda is the Climate Change Uganda 
National Adaptation Programmes of Action (NAPA). This plan of action was developed with 
financial and technical support from the Global Environment Facility (GEF) and the United 
Nations Environmental Programme (UNEP), and in compliance with UNFCCC requirements. 
Benefiting from external funding, the Ugandan government engaged in the development of the 
plan in recognition that the current and future impacts of climate change could hinder progress 
toward the achievement of the Millennium Development Goals (MDGs) and the objectives of the 
2004 Poverty Eradication Action Plan (PEAP). The NAPA prioritizes intervention areas and 
outlines projects to be implemented. 

The NAPA was published in 2007, but relatively little progress was made for at least two years. 
The Ministry of Water and Environment was tasked with coordinating the implementation of the 
NAPA projects through line institutions, local governments, NGOs, and CBOs.275 This 
responsibility was handed over to the Climate Change Unit (CCU) (under the Ministry of Water 
and Environment) when it was established in 2008. The CCU is responsible for coordinating all 
climate change related activities in all ministries and institutions of the Ugandan government, 
and focuses on the areas of adaptation, mitigation, and outreach. As of the end of 2012, the 
implementation of the NAPA remained in the pilot phase, with four pilot projects underway in 
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rural areas. While the CCU is part of the Ugandan government, similar to the NAPA, it is largely 
funded by international donors. As a result, its agenda is dictated by external actors which results 
in a lack of Ugandan government ownership of its activities. Most importantly, the NAPA 
projects are rural-focused and will not be implemented in Kampala.   

Coordinated by the CCU, the development of a National Climate Change Policy was in progress 
at the end of 2012. This new policy will outline a coordinated approach to climate resilient 
development. The creation of the policy has involved multiple actors both within and outside the 
government, including various departments and ministries, donor agencies, INGOs, and NGOs. 
While the CCU is responsible for coordinating the policy, its development has largely been 
funded by external sources and motivated by actors external to the government. 

Similar to the NAPA, the National Climate Change Policy does not specifically incorporate a 
discussion of climate change in urban areas. Sporadic references are made to issues such as the 
distribution of water to settlements and slums and land management in urban areas, but in 
general, it does not address issues specifically related to climate change in Kampala. There is 
potential for this policy to guide city level policy when it is published, but its lack of focus on 
urban areas will make it difficult to operationalize at the local level. 

Apart from these policies specifically targeting issues related to climate change, Uganda has 
several national policies that address environmental issues and disaster risk reduction, and is 
currently developing a policy to address planning and development in urban centers throughout 
the country. Of particular relevance are the National Environment Act, the National Policy for 
Disaster Preparedness and Management, and the National Urban Policy. 

The National Environment Management Authority (NEMA) is a national regulatory agency 
tasked with developing environmental policies and ensuring their implementation and 
enforcement. The primary policy document which guides their work is the National Environment 
Act of 1995. This act established NEMA and assigned it with the task of ensuring that 
development does not occur without consideration of environmental factors. Among NEMA’s 
many responsibilities is ensuring that settlement does not occur in environmentally protected 
areas, and that environmental impact assessments are conducted and approved before any 
construction occurs. Of all national policies relevant to climate change hazards in Kampala, the 
National Environment Act likely has the most influence. NEMA collaborates with the KCCA on 
the enforcement of environmental policies and to ensure that construction does not occur in 
wetlands and environmentally fragile areas. However, NEMA has historically been very weak at 
enforcing environmental policies, and has allowed settlement in environmentally vulnerable 
areas. 

The government office tasked with coordinating the response to natural and human-induced 
disasters and for developing national policies for disaster risk reduction is the Office of the Prime 
Minister (OPM). The National Policy for Disaster Preparedness and Management, published in 
2010 by the Directorate of Relief, Disaster Preparedness and Refugees under the OPM, identifies 
the activities necessary to develop adequate capacity to prepare for and respond to disasters, and 
outlines the strategy required to achieve the objectives for disaster risk management. However, 
this policy neglects urban areas and primarily focuses on human disasters in Northern Uganda, 
an area ravaged by civil war for more than 20 years. While the OPM is occasionally involved in 
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flooding response, it rarely declares official disasters, which prevents the release of emergency 
funds. 

The Ministry of the Local Government, created in the Local Governments Act of 1997, has the 
power to oversee the implementation of national policy by local governments.276 The Ministry’s 
mission is to coordinate, improve upon, and support local governments’ delivery of services.277 
As a result of the restructuring of the KCCA in 2010, Kampala District is no longer under the 
jurisdiction of the Ministry of Local Government. However, the Ministry has been intimately 
involved in the development of a National Urban Policy in coordination with academics at 
Makerere University. The policy outlines plans to manage Uganda’s high urbanization rates, and 
is intended to guide city level policy upon completion. As Kampala is often considered Uganda’s 
“only city,” the policy includes plans to develop alternative urban centers to deter migration to 
Kampala. It also includes plans to expand the public transportation system, and strategies to 
engage the private sector to provide housing in safe areas for those living in vulnerable areas. 
Unfortunately, there is considerable pessimism among academics as to whether this policy will 
be implemented and will actually influence city level policy, and it also does not explicitly 
address issues related to climate change. 

The National Water and Sewerage Corporation (NWSC) is a government-owned water and 
sewerage utility, responsible for the provision of these services in Kampala. The NWSC provides 
piped water and sources its water from Lake Victoria. Because its pipes are located underground 
and it treats the water prior to delivery, flooding does not directly impact water delivery. Instead, 
the NWSC is concerned with the increasing duration of dry spells. Many of Kampala residents 
still access their water from natural springs and by harvesting rainwater. During the dry season, 
less water is available from these sources, and the demand for piped water increases. As the 
water level of Lake Victoria is also low at this time, water often has to be rationed. In addition, 
the NWSC does not coordinate with the KCCA in the provision of water.  

Local Government Plans 

All city policies developed by the KCCA must take into account any relevant national level 
policies. The city of Kampala does not have a climate change adaptation policy, but several city 
level policies are being developed to address issues related climate change. These policies, 
however, do not refer to climate change explicitly. The strategies and policies most relevant to 
climate change issues are environmental and urban planning policies. While climate change 
could exacerbate flooding, the city’s vulnerability to this hazard is largely due to poor city 
planning and infrastructure in combination with settlement in environmentally vulnerable areas. 

The KCCA addresses flooding in a variety of ways. However, these various strategies are not yet 
embedded in formal policies. For example, the KCCA is working to increase carbon sinks, green 
the city, evict people who have encroached on the wetlands, and conserve natural drainage 
corridors. As for specific policies, at the end of 2012 most were under development, and not 
available for public review. Even copies of current policies, such as the Master Plan for 
Sanitation and Drainage or the City Development Strategy, are difficult to obtain. 

However, the KCCA is developing an Environmental Management Strategy to address industrial 
pollution, air pollution, and wetlands and vegetation conservation in the city. The KCCA is 
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taking the lead in the development of this strategy but is working with NEMA and civil society 
actors. While the strategy does not take into account climate change issues specifically, it does 
outline strategies to reduce emissions and focuses on mitigation rather than adaptation.  

Specifically related to flooding, the KCCA is partnering with ICF International, an international 
consulting agency, to develop an integrated solid waste management system for the city. A study 
will be conducted to evaluate how this type of system could be developed, including identifying 
effective ways to recycle waste for income generation and exploring the possibility of energy 
capture from the waste. An Integrated Flood Management Strategy is also being developed by 
academics at Makerere University in coordination with the Office of the Prime Minister and 
NEMA. The project is managed by the KCCA and funded by UN-Habitat. Researchers at 
Makerere are collecting rainfall data and using it to model and predict floods. The goal is to 
conduct stakeholder meetings and to develop a plan for managing floods in Kampala. Equally 
relevant is a new commitment from the KCCA to monitor and track rainfall and conduct flood 
risk mapping. 

While each of these plans will be important in addressing environmental and urban planning 
challenges, the Kampala Physical Development Plan proposed in December 2012 is likely to be 
the most comprehensive plan to address these issues in the city. Led by the Director of Physical 
Planning at the KCCA, the department is working directly with the national government and 
engaging international donors to secure funding for implementation of the plan, once it is 
approved. There are many components to this newly proposed plan. Some of the strategies that 
are most relevant to flooding are: reduce the amount of concrete in the city and increase green 
spaces, discourage human settlement in vulnerable areas through the construction of satellite 
towns and resettlement in safer areas, upgrade the city’s drainage system, and prevent industrial 
development in wetlands. 

If these objectives are approved as part of the plan, and properly implemented, it is likely that 
vulnerability to flooding and the impacts of frequent flooding in the city could be reduced.  

Building Urban Resilience: Implementation and Effectiveness 

The national and local governments have plans that could help guide preparation for and 
response to flooding in the city. In fact, many actors in Kampala suggested that Uganda has some 
of the best-designed policies on the continent. Unfortunately, national-level plans are not 
operationalized at the local level, both national and city level plans are not implemented, and 
many plans are still in development. Both inadequate human and financial capacity were 
frequently cited as challenges to the effective implementation of plans and strategies to address 
issues related to flooding in the city. Other factors cited as critical to the city’s lack of 
preparation in flood management include rapid urbanization, inadequate decentralization, 
setbacks in progress due the restructuring of the KCCA, lack of buy-in from local communities 
to changes initiated by the KCCA, an inadequate focus on sustainability, and challenges with 
coordination and collaboration between the local and national government.  

The most frequent explanation for the lack of effective implementation of plans and strategies 
was that the city lacks both the technical human resource capacity and financial capacity to 
implement projects. For the most part, there was consensus among various actors in Kampala 
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that financial resource constraints were a significant barrier. For example, while the city is aware 
that the drainage system is inadequate, it does not have the financial resources to construct 
drainage channels in all the areas of need. Internally generated revenue is insufficient to finance 
large scale projects, making the city reliant on external donor funding. However, some civil 
society actors argue that city resources would be adequate if used more effectively. According to 
one local network, it is likely that significant corruption within the KCCA results in the frequent 
disappearance of funds. Others agreed that funding is an issue, but not the lack of technical 
capacity. Other actors noted that the transition from the KCC to KCCA has left many positions 
unfilled due to an inadequate supply of qualified candidates. 

Rapid urbanization in Uganda makes it difficult for city government to expand infrastructure and 
services quickly enough to meet the needs. Particularly relevant to flooding is the inability of the 
city to construct drainage channels and provide solid waste management services, especially as 
the population expands to the periphery of the district. Equally important is the lack of affordable 
housing in areas that are not vulnerable to flooding. Plans must take into consideration this rapid 
growth, but none have been successful in planning for the challenges posed by urbanization. 

The highly centralized structure of the KCCA also impedes the adequate and sustainable 
implementation of policies. Since the central government appoints the executive director, the 
KCCA is more responsive to the central government and less responsive to Kampala residents. 
Division leaders, on the other hand, are more responsive to those living within their respective 
divisions and collaborate closely with residents and community based organizations. Division 
leaders are aware of problems in their districts and know which areas need more physical 
development and public services, or which areas are most vulnerable to flooding. Under the 
current KCCA Act, residents report issues to their division leaders. The division council must 
then request financial and technical support from the KCCA before any problem can be resolved. 
If the KCCA disapproves the division’s request, the problem cannot be resolved through the 
government. If the KCCA approves, it may take time before the division receives the resources 
to resolve the problem. Division leaders will eventually be able to create their own policies that 
solve the problems of their divisions. The transition towards allowing the division governments 
to create their own policies, however, needs to happen at a faster rate. Supplying division 
governments with adequate financial and human resources could also allow the city to better 
respond to issues related to vulnerability and flooding. 

The restructuring of the KCCA in 2010 has also slowed progress in addressing issues related to 
flooding. During the transition, all technical staff was replaced. As of the end of 2012, the city 
government was still trying to fill some of these positions, and new staff members were not yet 
fully versed in their positions. One critical example of the problems resulting from the 
changeover is the loss of important documents relevant to climate change. Before the transition, 
researchers at Makerere University, as part of UN-Habitat’s Cities and Climate Change 
Initiative, created a Project Design Document for the city government. Developed to help guide 
the city’s preparation for and response to climate change, it identified projects and strategies to 
increase the city’s resilience through adaptation and green development. Unfortunately, the 
KCCA is not using this document and has no plans to add it to the agenda anytime soon. The 
KCCA prioritizes the issue of flooding, as opposed to climate change challenges more generally, 
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and plans to address issues of flooding through the Environment Management Strategy and 
Physical Development Plan. 

Another reason the KCCA is unable to implement policies successfully relates to the hostile 
relationship between the local government and vulnerable populations. The KCCA often views 
people living in informal settlement as draining local resources but not contributing to revenue. 
The residents, on the other hand, see the KCCA as an unfair, confrontational, and corrupt 
political body that tries to evict them from their land. Because of this mutual hostility between 
the KCCA and vulnerable Kampala residents, it is difficult to effectively implement even the 
best policies in slums and informal settlements. In order to ensure that their policies are respected 
and properly implemented, the KCCA must gain support from those living in vulnerable areas. 

A lack of coordination between the national and local governments on important environmental 
issues also impedes policy implementation. While the KCCA Act improves communication 
between the central and local governments, power struggles still remain. The KCCA can deny a 
business’s application to build in the wetlands, but the central government can overrule that 
denial and permit the business to build. In addition, the central government often takes the 
opportunity to gain public support by overruling local government policies, as it did in the cases 
with the graduated tax, market vendors, and motorcycle drivers.  

There is also insufficient coordination within the KCCA. The political and technical experts have 
difficulty finding common ground when designing policies. Politicians are more interested in a 
quick fix that ensures them continued support from voters. Technical experts, on the other hand, 
are more interested in the long-run sustainability of projects, and are less concerned about 
cultivating the support of Kampala’s residents. Politicians, therefore, can delay the progress of or 
do away with a policy if they feel it will upset their voter base. These disagreements inhibit the 
city government’s ability to effectively implement policies.  

Non-Governmental Organizations and Community-Based Organizations 

Since the national and local governments do not adequately increase communities’ resilience to 
climate change, other actors are responding to this need. Professors at Makerere University are 
researching climate change issues in Kampala and developing innovative solutions to address 
them. These researchers are mapping flood patterns, collecting data on rainfall, writing policies 
on sanitation and public transportation, and creating their own NGOs to better prepare for and 
respond to the negative effects that flooding has in informal settlements. These professors work 
directly with vulnerable populations, the technical arm of the KCCA, the international 
community, and other NGOs to mitigate the impact of climatic hazards on vulnerable 
populations. 

International NGOs are also addressing issues related to climate change in Kampala. They work 
specifically on technical analysis, policy proposals, advocacy, and projects that increase 
individuals’ adaptive capacity. For example, a NGO has an urban resilience project in the 
informal settlements that builds gardens on rooftops and helps households purchase affordable 
water systems. Another organization conducts livelihood projects in the informal settlements, 
helping residents earn income to better cope with environmental shocks. Community-Based 
Organizations (CBOs) are working in flood-prone areas to build pit-latrines that can sustain 
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heavy rainfall, thus reducing health risks. Other CBOs serve as a platform for information 
sharing and advocate for settlements’ rights. 

All of these organizations collaborate with one another and other local and international actors to 
make vulnerable populations more resilient to climate change hazards. In comparison to the local 
government, these actors have more financial and human resources to devote to these issues, as 
well as a positive relationship with people living in these communities. While the KCCA is 
restructuring and addressing problems of intergovernmental collaboration, national coordination, 
and a politically disengaged population, non-governmental actors are fulfilling the demand and 
effectively implementing programs that increase vulnerable population’s adaptive capacity. 

In addition, individuals have their own coping mechanisms for dealing with climate hazards. 
Households in the informal settlements have been adapting to floods for many years, and have 
developed strategies to deal with them. In low-lying areas, people increase the heights of their 
beds and houses to prevent water damage and create pulley systems that raise their furniture and 
valuables above the moving or standing water. 

Conclusions 

Climate change is expected to increase rainfall variability and the likelihood and severity of 
flooding in Kampala. However, as of late 2012, the KCCA did not have active plans and policies 
to prepare the city for future climate change impacts. Only national government policies 
explicitly addressed climate change, although none of these plans are explicitly focused on urban 
areas or building Kampala’s resilience. The KCCA is not developing climate change policies 
because it is preoccupied with more pressing matters, such as managing the traditional city 
functions of services, taxes, and infrastructure. In addition, the KCCA remains engaged in a two-
year long government reform and reorganization effort, and its relationship to central 
government ministries is yet to be fully established. Human and financial resources are devoted 
to keeping the city functioning and establishing new local government structures. Climate 
change, therefore, is not high on the local agenda. 

While explicit climate change policies are lacking, the KCCA does have policies, plans, and 
programs that address both urbanization and environmental challenges, such as flooding. Issues 
of flooding, in particular, are not new to the city or attributable to climate change. Poor city 
planning has led to more floods, as overdevelopment has occurred on the hilltops and people 
have increasingly settled in environmentally vulnerable areas. Since Ugandans view Kampala as 
the only city in the country, they primarily migrate from the rural areas to the city, putting further 
stress on the city’s services and infrastructure. Flooding is an issue in Kampala because heavy 
rainfall occurs in a poorly planned and environmentally vulnerable city with inadequate 
infrastructure. Climate change may exacerbate flooding, but even without changing weather 
patterns, flooding will continue to occur.  

Since the KCCA must prioritize other issues, various internal and external actors have taken on 
the role of increasing the adaptive capacity of vulnerable communities. Researchers, CBOs, and 
NGOs are developing ways to improve service delivery, collect data on climate hazards, and 
create low-technology tools that communities can use to increase their resilience. International 
donors are also addressing issues related to climate change in Kampala, but they are primarily 
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interested in pushing climate change onto the agendas of the national and local governments. 
While these donors may have the best of intentions, this external pressure, influence, and funding 
reduces government ownership of policies, and makes them unsustainable. One researcher 
pointed out that the demand and funds for research pertaining to climate issues primarily comes 
from external sources, not local policymakers. This means that policymakers are less likely to 
use the research, regardless of what it indicates. In Kampala, international donors drive the 
climate change dialogue and agenda.  

Although the KCCA does not currently have policies and plans that explicitly address climate 
change adaptation, the local government could address these issues in the future. There is an 
optimistic attitude among NGOs, residents, and researchers about the present direction of 
Kampala’s local government. Technical experts in the KCCA are qualified and, if given the 
opportunity, could produce policies that take climate hazards and vulnerable populations into 
account. There is also a willingness among all actors to collaborate with one another, and forums 
for discussing climate change in Kampala exist, although they are underutilized. After the city 
government addresses urban planning and environmental challenges, and completes 
governmental reforms, its resilience to climate change will be enhanced and it will be better 
equipped to explicitly address climate change challenges. 
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Chapter 5.  Luanda 

By Daniel Guerra and Ross Van Horn  

In recent years, Angola has consistently appeared as a signatory of major international climate 
accords, ratifying the UNFCCC in 2000 and signing on to the Kyoto Protocol in 2007. In the 
early stages of Angola’s climate change policy development, moving from preparing a NAPA at 
the national level to implementing climate adaptation policies at the city level has not been a 
quick process. Notwithstanding the significant attention that climate change commands as an 
important policy issue at the national level, government-led adaptation initiatives do not yet 
include plans for the city of Luanda. To explore the missing link between climate change 
adaptation and urban climatic vulnerability, this chapter centers on two themes. It begins by 
reviewing specific factors that prevent climate change adaptation from making the city’s policy 
agenda. As in other cities studied in this project, global norms surrounding climate change 
policies as well as significant donor influence over the design and content of adaptation policies 
in Angola help explain why climate change adaptation is conceptualized, and prioritized, as a 
national and regional policy issue that fails to make the city agenda in Luanda.  

The influence of external factors on Angola’s climate change adaptation efforts can only 
partially explain why the city of Luanda is not prioritized in climate change planning. 
Responding to accounts from interviews with stakeholders in the field, the analysis goes further 
and reviews a host of other factors such as insufficient human resources, low levels of technical 
capacity, and intra-governmental coordination difficulties that help explain the absence of city 
level plans to confront climate hazards in Luanda. Special attention is given to reviewing the 
extent to which government centralization plays a role in the urban climate change adaptation 
lag. Taking into consideration the country’s recent tumultuous political history, the analysis also 
includes a review of several promising political reforms that have the potential to create the right 
institutional conditions for future climate change adaptation programs achievable by sub-national 
levels of government.    

In the absence of a city specific adaptation plan, the chapter turns to two case studies to identify 
where progress is being made towards building urban resilience to climate hazards. Here it is 
argued that development projects, broadly defined, compared to climate adaptation initiatives, 
garner the international and domestic support necessary for meaningful policy implementation. 
To make the argument, the chapter reviews the work of a pilot city revitalization program in 
three major informal settlements of Luanda and an NGO’s efforts to improve water access, on-
site sanitation, and waste management services for vulnerable populations. Although not 
couched in terms of building climate change resilience, in the case of Luanda, these basic 
development projects serve to strengthen the city’s ability to respond to climate hazards.   
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City Profile 

Historical Overview 

Portuguese settlers first colonized Angola in the beginning of the 16th century and founded the 
city of Luanda in 1576. Located on a natural harbor, the city became a major trading post for 
slaves in route to the Americas. As coffee became a major export crop, Luanda grew into the 
administrative and economic hub for the new colony.278 The “scramble for Africa” led to 
increased investment by the Portuguese in Luanda to protect their interests in Angola from the 
other European powers. As Luanda grew in importance, the Portuguese created the first urban 
government and set up services including water sanitation, waste control, and building 
inspections.279 An urban telephone network was developed in 1884, as well as a limited water 
supply network in 1898. The first railway was built from the port of Luanda to the interior town 
of Malange between 1888 and 1909.280  

By the end of the 19th century and entering the 20th century, the city began to experience rapid 
population growth. The city population reached 50,000 by 1930 and 61,000 by 1940.281 The 
modernization of the city coupled with a wave of European immigration in this period forced 
many of the native Angolans from coastal urban regions to settlements that sit on a plateau raised 
above the city center. These new settlements were named musseques, a term still used today for 
the city’s informal settlements. By 1970, over 44 percent—roughly 475,000 people—lived in the 
musseques.  

The overthrow of the military dictatorship in Portugal in 1974 created a rippled effect in several 
of Portugal’s colonial territories. Ensuing military pressure from several Angolan separatist 
groups led to Angola’s independence in 1975. Most of the European population left immediately 
after the country’s independence and a power vacuum turned the three major Angolan separatist 
groups against each other. An intense civil war followed with intermittent fighting that lasted 
from 1975 until the early 2000s. After nearly three decades of violent conflict, the two main rival 
groups—the National Union for the Total Independence for Angola (UNITA) and the Movement 
for the Liberation of Angola (MPLA)—proclaimed a ceasefire in 2002.282  

City Overview 

Actual social and demographic indicators in Angola are difficult to assess as no official census 
has been conducted since 1970. Most available information is based on estimates, and in many 
cases, Luanda itself is absent from such reporting. In 2011, the Angolan government announced 
plans to complete a new population census by July 2013.283  

World Bank estimates of Angola’s total population reach nearly 20 million.284 By 2005, over 25 
percent of the country’s population lived in Luanda.285 Population estimates for Luanda were 
around six million in 2008. Some project that the city’s population could reach over 10 million 
by 2016, an increase of about eight percent per year and double the urban growth rate for the 
entire country. UN-Habitat estimated that 86 percent of Angola’s urban residents lived in slums 
in 2005.286 A recent study gave the living conditions in Luanda’s informal settlements a 2.72 
rating on a scale of 1 (acceptable) to 3 (unacceptable).287 
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The city commands a significant economic presence. With the help of the city’s role in oil 
production and exploration, Luanda accounts for more than 75 percent of the country’s GDP.  
Rates of oil production in the country have doubled between the years 2003 and 2008, making it 
the second largest oil producer on the continent after Nigeria. Driven mainly by rising oil prices, 
Angola’s real GDP growth increased marginally from 3.4 percent in 2010 to an estimated 3.5 
percent in 2011. It is projected to reach 7.1 percent in 2013.288  

Despite the oil industry’s impressive contribution to GDP, it lacks linkages to the rest of the 
economy. The oil sector, for example, employs less than one percent of the total labor force. The 
unemployment rate is an estimated 26 percent. Employment figures from 2003 show that 85 
percent of the population works in agriculture while 15 percent works in the services industry.289 
The UNDP estimates the poverty rate for Angola to be around 36 percent.290 This figure climbs 
to 58 percent in the rural population. In addition to wide spread poverty, Angola has one of the 
most unequal societies in the world, reporting a Gini coefficient of 0.586 in 2009. 

Political Overview 

In October 2012, the re-election of Angolan president José Eduardo dos Santos of the MLPA 
made Angola’s president the second-longest serving head of state in Africa (a period of over 33 
years). After 27 years of civil war, the peaceful re-election of Santos also marks a decade of 
political stability in Angola.  

The territory of Angola is divided into 18 provinces and governed by a pluralist political system 
with presidential and parliamentary elections held every four years. The National Assembly has 
223 seats. The MLPA controls the National Assembly, with 175 of those seats. UNITA is the 
second largest represented party, with 32 seats. Significant powers are vested in the executive 
branch, which includes the president (the head of state), vice president, the ministers of state 
appointed by the president, and the council of ministers, whom the president serves as chair. 
Legislative initiatives are first approved by deputies in the National Assembly then reviewed and 
or adopted by the council of ministers. The legal system is based on customary law and includes 
a supreme and constitutional court.   

The executive commands significant influence at the sub-national level as well. All provincial 
governments are directly appointed by the head of state in Angola’s 18 provinces. The city of 
Luanda is located in the province of Luanda, and is currently led by Governor Bento Joaquim 
Sebastião Francisco Bento and five vice governors. Under the leadership of the provincial 
governor and vice governors, the provincial governance handles economic activities, 
environmental regulation, housing, and public works for the entire province.291 

Angola is further divided into sub-provincial administrative units, which comprise of 164 
municipios (municipalities) and 557 comunas (neighborhoods). Because all positions held in sub-
provincial posts are made by provincial appointments, these smaller administrative units lack 
autonomy from the national and provincial governments. The chapter argues that reforms 
proposed by the central government for empowering local government as well as local elections 
expected to take place in coming years have the potential to provide conditions necessary for 
local adaptation implementation at the city level in the future. In its current state, however, 
centralization inhibits local government from being a driving force in building urban resilience. 
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Figure 5.1 
Map of Luanda Province 
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Sources: OpenStreetMap, Map Library, GADM, Development Workshop.  

Climate Exposure and Vulnerability 

Projected Impacts of Climate Change 

Angola’s national report for climate change adaptation concludes that projected climatic 
variation will increase the country’s rainfall variability and intensity, lead to periods of severe 
drought, increase urban and rural water stress, and expand desertification across tracts of semi-
arid land in southern Angola.  

The national level climate impacts are further mediated by the country’s sub-regional climates.  
The city of Luanda is situated in a moist savanna region, one of the country’s five distinct eco-
climates, which occupies nearly 70 percent of territorial Angola.292 By virtue of its geographic 
location as well as built urban environment, three specific city-level hazards will be addressed: 
water stress, flooding due to heavy rainfall events, and coastal vulnerability. The hazards are 
further distinguished by the vulnerabilities related to city’s demographic zones and economic 
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functions. Simply put, for the purpose of assessing vulnerability, Luanda can be divided into two 
distinct regions: the upper city, representing the city’s highest concentration of informal 
settlements; and the lower city, the key economic and commercial hub of Luanda.   

The upper city is setback from the city center and bay of Luanda by 2.5 kilometers. The region 
sits on a plateau that is divided from the lower city by a steep escarpment.293 Roughly half of the 
city’s residents live in this 60 square kilometer area.294 The population is divided into both semi-
formal and informal settlements, but the region as a whole lacks basic infrastructure, access to 
improved water sources, adequate sewage systems, and reliable waste removal services. 

The lower city, which includes the bay of Luanda and the immediate commercial and industrial 
zone that crowd the coastline, faces a different set of climate threats. The lower city is 
significantly more developed than the upper city and benefits from extensive national and private 
sector investment. The city’s commercial sector, as well as the nation’s major industry 
establishments, are all located in this section of the city. The lower city sits at the bottom of the 
steep ridge that divides the two portions of the city, putting it practically at sea level. Although 
this area is the most developed region of the city, little has been done to address its resilience to 
projections for global sea-level rise.   

Urban Water Stress  

Angola is endowed with a large network of water resources. Compared to other southern African 
countries, Angola records the highest annual rainfall in the region and the United Nations (UN) 
estimates Angola to have twice as much water per capita than Zambia, and 10 times more than 
South Africa.295   

Despite a comparatively strong standing in the region in terms of water availability, Angola still 
fails to meet the water needs of both rural and urban populations. During the civil war, 
maintenance of the water network was largely ignored and quickly outpaced by the urban growth 
rate, which exceeded 400 percent for 20 years.296 In the post-conflict period, significant progress 
has been made to increase the urban water supply and update infrastructure that had been 
originally designed for 500,000 residents. Between 1990 and 2008, for example, water coverage 
in urban centers jumped from 30 percent to 60 percent.297 Yet, several assessments of water use 
still point to challenges of urban access. According to the director of a local NGO in Luanda, 
coverage and access are two different things. Urban Angolans with access to public water pipes 
are estimated to be only 10 percent of the entire Luanda population.298 For the majority of 
citizens (estimates vary between 63 and 82 percent), water is sourced from public water taps, 
known as chafarizes, intended to serve 1,000 citizens within a 100-meter radius.299  

Water stress, a concept related to water scarcity, is formally defined as a situation when demand 
for water exceeds supply during a certain period.300 According to key stakeholders, including 
NGOs and Angola’s Ministry of Environment, water stress in Luanda derives from poor public 
management of the water system. Luanda’s hydrological endowment provides the country with 
sufficient upstream sources. Downstream, however, Luanda is unable to utilize these resources 
efficiently. Climate projections for Angola indicate an overall drop in annual rainfall in future 
rainfall variability scenarios.301 The ability to cope with the existing and projected challenges 
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makes water policy an important component of Luanda’s overall strategy for climate change 
adaptation in the future.  

Floods 

Floods in both rural and urban Angola are cited in the NAPA assessment as hazards that warrant 
immediate attention in future adaptation planning.302 Flooding is a reoccurring phenomenon in 
Luanda and in each of the last 20 years the city has experienced at least one major flood incident. 
Extreme flood events have presented formidable problems to Luanda in recent years. The 2007 
localized floods in Luanda took the lives of 117 people and left another 3,000 people without 
homes.303 Floods often occur during the region’s rainy season which lasts from November to 
April.  

What distinguishes Luanda’s flooding from other parts of the country or flood prone cities in 
Africa are heavy rain events.304 The prevalence of high rain variability and intensity has been 
tracked by the Luanda Meteorological Observatory since the early part of the 20th century.305 
Although annual rainfall averages for Luanda are around 340mm, it is not uncommon for 
300mm of the yearly total rainfall to occur in a one month period. In some cases, the time in 
which rainfall accumulation has occurred has been reduced to a 24-hour period. For example, 
between 1943 and 1972, six years recorded rainfalls of 120mm in a 24-hour period (nearly half 
the amount of the total annual average). As indicated by climate projections, in the next 50 to 80 
years, heavy rainfall events are expected to increase by six percent in Luanda’s regional eco-
climate.306 

Flood events, often caused by heavy rains, present serious challenges to high-density urban 
settlements in the musseques. The upper city is a result of massive migration of internally 
displaced persons during the civil war. Additionally, because of the informal nature of land 
tenure and enforcement, settlement in the upper city during the post-conflict period has 
developed without respect to the drainage system and ditches. The lack of regular solid waste 
removal further compounds problems related to drainage.307 The city of Luanda produces far 
more waste than ELISAL—the provincial sanitation company responsible for waste collection—
can remove. In 1992, for example, ELISAL was only capable of removing half of the city’s 
2,000 cubic meters of daily solid waste.308 

Flooding in the upper city has a tremendous impact on public health. The spread of several 
deadly diseases are common following intense rainfall and flooding. The probability of 
contracting malarial increases when stagnant pools of water remain after heavy rain and or 
floods.309 Malaria already accounts for over 50 percent of health visits and is the leading cause of 
death for children in Angola.310 Flooding also challenges the ability to provide high quality water 
in post flood periods.311 Often, flooding is so intense that fecal matter inundates the potable 
water storage and delivery units, such as public water taps, that service the upper city. In 2006, 
the worst cholera outbreak in the country’s history, claiming the lives of 1,200 city residents, 
followed a period of intense flooding.312 Outbreaks of these diseases peak during the rainy 
season between November and April, with the incidence rate up to 35 times higher in the upper 
city compared to the lower city.313  
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Global scenarios for sea-level rise by the year 2090 make low lying areas in the lower city 
vulnerable to damage from sea-induced flooding and salt water intrusion.314 The likelihood that 
strong storm surges will become more frequent presents further challenges to low-lying areas. 
The lower city’s exposure to these coastal climate hazards will pose significant challenges to the 
oil and gas sectors, which accounted for nearly 85 percent of GDP in 2010. Infrastructure, such 
as off shore drilling installations and the transportation network in the bay of Luanda, are 
especially vulnerable to these hazards.  

The city of Luanda faces distinct environmental threats and vulnerabilities in two regions of the 
city. The upper city’s greatest vulnerability are the challenges it faces with public health in the 
city’s most densely populated neighborhoods that lack essential public services. The lower city’s 
proximity to the ocean threatens the economic vein of the country under current global scenarios 
for sea-level rise. Other issues such as urban heat islands, high urban temperatures caused by 
concentrations of asphalt in urban settings, will likely present challenges for both the upper and 
lower city. The distinction between the two regions, however, provides an important framework 
to identify how geography and socio-economic characteristics influence a region’s vulnerability 
to certain hazards. It further identifies the challenges that factors such as city location and 
vulnerability type pose to creating adaptation programs and the differing levels of support these 
vulnerabilities and regions receive from key stakeholders. The government has responded very 
differently to each of these threats and regions and in some cases, as reviewed below, it has not 
acted at all. 

Climate Change Adaptation and Urban Governance: Agendas and Plans 

National Level Plans 

High levels of centralization guarantee that national leadership will be an important force in the 
development of Angola’s climate change adaptation policies in the near term. The national 
policy framework for climate change adaptation does not include local government in adaptation 
plans. However, the national government has supported urban development projects in Luanda 
that created opportunities for local climate change adaptation efforts.  

At the national level, climate change and environmental policy command significant attention in 
Angola. In recent years, climate change has become an important part of Angola’s broader 
development goals and a central component of their national strategy. The 2010 Long Term 
Development Strategy, for example, references several climate specific policies considered part 
of the country’s development priorities for 2025. These include taking preventative measures to 
minimize the harmful effects of climate change; enacting adaptation measures that consider the 
impacts climate change will have on socioeconomic sectors; and developing climate change 
policy as part of an economic development plan.315 !

The NAPA was an initiative produced under the Angolan Executive but later became the 
administrative responsibility of the Ministry of Environment. Numerous government ministries 
were involved in the design of the assessment, which divided the country into five geographic 
regions, one to represent each type of climate vulnerability in Angola. The five regions were 
divided according to the following vulnerabilities: Cabinda (ecosystems, biodiversity, and 
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forests); Bie (food security and agriculture); Moxico (health); Namibe (coastal infrastructure and 
coastal sectors); Kuando Kubango (water resources); and Cunene (integrated vulnerabilities). 

In Angola, local governments had significant input in the creation of the NAPA. In each 
province, the Ministry of Environment held consultations with local authorities, NGOs, private 
sector groups, as well as vulnerable populations, to identify adaptation priorities. The field data 
was then entered into a general ranking of climate priorities. The NAPA produced 15 key 
priorities for adaptation. In the report, Luanda was treated as part of one of the five eco-zones in 
the provincial study of vulnerability, but not as a separate entity or special case of climate change 
vulnerability. Key environmental hazards such as water stress and flooding are covered in the 
assessment but their focus is mainly given to rural areas such as the Province of Kuene located in 
the Cuvelai river basin.316  

Experts and key stakeholders indicate that numerous projects that correspond to the NAPA 
assessment are currently in planning or implementation stages in Angola. The adaptation pilot 
projects referred to include: Angola’s joint project with USAID in southern Angola working on 
floods and drought; the Benguela Current Commission, a regional organization that promotes 
integrated management of the Benguela current and surrounding marine ecosystem; a coastal 
ecosystems preservation program with support from UNEP; and lastly, SASSCAL, a consortium 
of five African countries (Angola, Namibia, South Africa, Zambia, and Botswana), that works on 
regional climate research. These initiatives provide further evidence that environmental planning 
and climate change awareness has reached the national agenda. 

Despite a broad spectrum of climate change adaptation programs in several parts of the country, 
adaptation projects are regional in scope and focus primarily on rural adaptation efforts. Climate 
change planning at the city level, however, has come as a result of national government’s support 
for development and local planning projects unrelated to climate change adaptation priorities. By 
supporting development projects in urban Luanda, the government is tacitly giving support to 
significant city level adaptation efforts. 

Local Government Plans 

The foremost development priority for Luanda has been overcoming its history of fragmented 
city planning. Many of the human development challenges and targets set for Angola in the 
Millennium Development Goals are related to improving baseline conditions of informal 
settlements in Angolan cities.317 Given Luanda’s growing economic importance, improving 
housing conditions and transportation in informal settlements that lie within close proximity to 
the city center doubles as a national priority as well.  

In response to the dual challenges of urban development in Luanda, Angolan President José 
Eduardo Dos Santos created two new agencies within the Luanda provincial government to 
develop comprehensive urban master plans that address these key issues for the city. Although 
plans do not include measures that specifically respond to climate change, they include proposals 
that address hazards such as flooding.  

The first of these newly created agencies is the Institute of Planning and Urban Management of 
Luanda (IPGUL by its Portuguese acronym).318 Created in 2007, IPGUL works on urban 
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planning issues for the province of Luanda. One of its earliest projects was to create the city’s 
first geo-reference database of schools, clinics, markets, and tourist attractions. The agency 
currently oversees the construction of new commercial and public housing developments in 
newly planned neighborhoods in Luanda.  

Another government agency is the Technical Cabinet of Urban Reconversion of Cazenga and 
Sambizanga (GTRUCS by its Portuguese acronym).319 Created in 2008, GTRUCS focuses on 
planning issues within the city’s Sambizanga and Rangel districts, as well as the neighboring 
Cazenga municipality. The staff includes a group of architects, sociologists, economists, and 
urban planners. The vision of the urban revitalization project was heavily influenced by several 
meetings and visits to major urban centers around the world, including Singapore, Madrid, and 
New York City in 2012. Among GTRUCS’ goals are improving access to housing, health 
clinics, and schools located in these neighborhoods. A major GTRUCS initiative is rebuilding 
major boulevards for easier access to the city center for emergency vehicles and commercial 
transport. Another key initiative includes the expansion of green zones, both to improve the 
aesthetic of urban centers and also for the purposes of extending natural drainage points in the 
city center. 

National funding for these agencies created the opportunities for local planning to take place in 
the absence of decentralized government. The extent to which these planning efforts build 
resilience towards Luanda’s climate vulnerabilities is the focus of the next section. Aside from 
organizations like GTRUCS and IPGUL, international NGOs in Luanda have played a crucial 
role in developing programs that contribute to the city’s resilience to climate change by 
addressing issues of basic development. In both cases of local adaptation, climate change 
adaptation has made the agenda with support from the national government. Often, the support 
aligns with longstanding development priorities in Angola. The extent to which these efforts 
build resilience to climate change hazards as defined in the report, is the focus of the second half 
of the chapter. 

Building Urban Resilience: Implementation and Effectiveness 

The effectiveness of climate change adaptation, national or local, is related to priorities, 
resources, and capacity, both human and financial. Angola’s focus on regional hazards, its 
limited resources, and its low capacity all partially explain why climate change adaptation is 
located in the national policy realm and lacks an urban focus. Although some national adaptation 
policies have been implemented, structural issues of government and inadequate technical 
expertise prevent adaptation from diffusing to the local level. 

The absence of national-led adaptation in Luanda does not preclude the possibility of adaptation 
initiatives being implemented in the city. Local government and NGOs are implementing 
development projects related to public health and urban upgrading that have contributed, or will 
contribute, significantly to the city’s resilience to climate hazards. In all cases, local efforts have 
received support from the national government despite not having the sole objective of building 
climate change resilience.  
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National Adaptation: Priorities, Resources and Coordination 

Angola has continually demonstrated its commitment to environmental policy, the international 
community, and other countries that belong to such international regimes by signing on to major 
climate accords. For example, Angola signed the UNFCCC in 1992, ratified the UNFCCC in 
2000, signed the Kyoto Protocol in 2007, and finally, in accordance with the terms of agreement 
of the UNFCCC, Angola submitted its initial communication (NAPA) in 2011.320 The norms of 
climate policy for Angola are shaped primarily through the requirements set out in these 
international settings. Angola’s NAPA was a response to a mandate from the international 
community, and the components of the plan were designed in accordance with guidelines 
established by the convention.  

The influence of international climate change adaptation priorities is striking in agenda setting in 
Angola. Regional and rural hazards take a high priority for Angola. In fact, of the top 15 
priorities listed in the NAPA, five of them address agricultural livelihoods and drought-related 
items. Urban vulnerability does not make the prioritized list. Although floods are covered in the 
NAPA, the general ranking system places rural vulnerability to floods higher than the threat 
flooding poses to cities. 

Donors also have a significant influence over the focus of climate change adaptation in Angola. 
Despite elevated economic growth over the last five years, resource constraints still make 
international assistance important for financing new development initiatives such as climate 
change research in Angola. As with investments made for other development projects, external 
aid can also influence the focus of climate change programs in recipient countries. Initiatives 
such as the Southern African Science Service Center for Climate Change and Adaptive Land 
Management (SASSCAL) demonstrate this tendency.321 Germany has provided 50 million euros 
for the establishment of this regional research consortium. Member countries also make modest 
contributions. Most of the funds are expected to be used to purchase technology for climate 
research, such as weather stations. Although Angola’s weather station network was significantly 
reduced in size following independence and during the civil war that lasted until 2002 (dropping 
from 500 to only eight), Luanda has had consistent weather reporting and faces no such gap in 
climate data. The expansion of the network will be very useful for gathering data in parts of the 
country beyond the capital, but the city itself faces different challenges that foreign financial 
assistance does not reach.  

Either for establishing legitimacy in the international community, or because of commitments to 
international donor requirements, Angola closely follows the pattern witnessed in other countries 
in this study where climate change adaptation is heavily weighted toward rural and regional 
efforts. Clearly, these programs help bolster Angola’s climate change adaptation targets, but it 
detracts money and attention away from cities and their unique and equally important 
vulnerabilities.  

Human Capacity, Coordination and Reforms to Government 

Angola’s ability to develop resilience towards climate change will depend on the capacity at both 
levels of government. Currently, one of the central challenges is that key agencies are 
understaffed. The Ministry of Environment covers four areas of environmental policy: 



!
!

! 75 

biodiversity, environment, technology, and environmental impacts. However, the four policy 
areas in the Ministry employ only 40 civil servants. Some argue that the problem is not the 
willingness to execute plans, but rather that the staff is stretched beyond their capacity. 

Climate change adaptation also requires technical expertise and training from engineers and 
planners. The government has had to compete with the private sector to recruit these highly 
qualified candidates since the liberalization of the economy in 1990s. Although wage disparities 
between the two sectors have decreased significantly since hyperinflation of the early 1990s 
stabilized, a high ranking civil servant in 2001 earned US $205 a month compared to US $86 
earned by a skilled manual laborer.322 A study conducted in 1998 indicated the difficulties that 
government faced in recruited highly educated civil servants. Of all federal employees, only 
three percent had university degrees and another 16 percent had some form of secondary 
education. One co-author of the NAPA cited this as a concrete problem for implementation. If 
adaptation efforts call for technology transfer to LDCs, the lack of a qualified workforce will 
prevent many countries from making progress even if advanced technologies become available 
from donor countries in the future.323   

A third challenge to Luanda’s capacity to address climate change is best seen by the competing 
work of IPGUL and GTRUCS, both provincial agencies working on similar issues but with no 
apparent collaborative agreements. Although IPGUL and GTRUCS share similar objectives and 
visions, and even are located within the same government building, there is little to no concerted 
effort or collaboration between them. Specific approaches on rezoning and reutilizing land 
throughout the city vary in each plan and could potentially lead to conflicts when they are 
actually implemented.  

Despite several challenges, Luanda has made reasonable progress in other areas. One of the key 
pillars of building climate change resilience is disaster risk management. By connecting 
emergency services to plans and agencies that deal with climate hazards, cities are better 
prepared to respond and prepare for extreme climate events. The UNDP in Angola has supported 
the National Service for Civil Protection to enhance Angola’s national disaster risk management 
system. The work has focused on developing Angola’s risk analysis capabilities, developing 
community preparedness, establishing contingency plans, and creating early warning systems. 
Although the structure and proposal for such a plan has been elaborated, the national direction 
for this program functions very poorly and the roles for all stakeholders remain vague. At the 
very least, it still provides the foundation for a central component of the city’s adaptation 
preparedness.  

Starting in 2007, the Angolan government has made unprecedented changes to the legal and 
financial frameworks governing the roles and responsibilities of sub-national government. Just as 
local governments were necessary for the completion of Angola’s vulnerability assessment 
during the writing of the NAPA, their participation will be crucial during future implementation 
efforts. Many of the national level initiatives are incipient plans with implementation horizons of 
20 years. Reforms to local government structures and local elections may begin to take hold as 
adaptation programs evolve. For these reasons, the chapter highlights the promising reforms to 
local government that have potential to support local climate change adaptation in the future.  
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The passage of the Local Administration Law (02/07) in 2007 was the first piece of legislation to 
devolve powers of the central government to local governments. It defines new responsibilities 
for service delivery and tax at the provincial, municipal, and comuna level. Lastly, it created a 
legal framework for participatory civic engagement with local politics through councils for civic 
engagement.324  

Observers have cited the great potential for Law 02/07 to enhance horizontal coordination 
between local and provincial government.325 Prior to the passage of Law 02/07, provincial 
governors had the power to appoint officials to public enterprises or postings in the military 
registry in municipal governments. Under the current law, the municipality will have the power 
to make municipal appointments to the heads of service sector posts and to be a budgetary unit 
on the provincial state budget.326 However, many municipalities lack the capacity to set budgets, 
turning their budgeting privilege into a centrally managed arrangement with significant national 
oversight.327 The law also identifies responsibilities for local taxation. According to the law, 
municipalities have the power to determine tax rates across several revenues sources: 
employment taxes, local industry, capital application, urban buildings, consumer tax, and stamps. 
Although municipalities are now empowered to tax and set base rates, many lack the capacity to 
collect or determine a local tax regime.328 Nevertheless, these reforms offer the nuts and bolts 
necessary for regulation and service provision in informal settlements.  

In addition to new administrative and financial responsibilities at the local level, Law 02/07 
enhances horizontal linkages between local government and citizens through the creation of 
participatory councils.329 The establishment of Councils for Civic Engagement (Conselhos de 
Auscultação e Concertação Social or CACS) has greatly increased the opportunities for civic 
participation in the policy process at the local level. The creation of CACS is significant because 
it represents Angola’s first-ever legal recognition of civic participation in the governing 
process.330  

The CACS operate at two levels of government: 

• The Municipal Council for Social Consultation (Conselho Municipal de Auscultação e 
Concertação Social or CMACS) is intended to create greater accountability and local 
oversight at the municipal level. The council brings representatives from traditional 
authorities, representatives of the private sector, farmer associations, churches, and NGOs 
together with joint municipal administrators, comuna administrators and the head of the 
municipal bureau every three months to discuss development projects.  

• The Provincial Council for Social Consultation (Conselho Provincial de Auscultação e 
Concertação Social or CPACS) operates at a slightly higher level and includes vice 
governors and provincial directors, along with a host of societal participants listed above. 

Law 02/07 provides, in theory, the necessary first steps for further decentralization and local 
empowerment. In practice, many of local governments lack the capacity to utilize the new 
administrative and financial responsibilities. In effect, then, the legal framework channels powers 
back to national governing bodies. It remains to be seen if these reforms will be successful or 
have the intended effect given the challenges faced at the local level. With respect to climate 
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change adaptation, the restructuring of governance and local accountability present favorable 
conditions for local implementation of adaptation programs in the future. 

Non-Governmental Organizations and Community-Based Organizations 

GTRUCS and Rebuilding Key Neighborhoods in Luanda 

The Technical Cabinet of Urban Reconversion of Cazenga and Sambizanga (GTRUCS by its 
Portuguese acronym) was created in 2011 as a government agency to develop an urban master 
plan for three districts of Cazenga, Sambizanga, and Rangel.331 The proposed master plan takes 
into account several environmental challenges: how to create a green, compact, and inclusive 
city. Regarding environmental and climate hazards, planners aim to address soil erosion along 
coastal areas and the plan will also address drainage blockage in the higher inland portions of 
Luanda.  

The three districts under GTRUCS’ jurisdictions are also located near the port of Luanda and 
thus lay on what is considered valuable land for potential economic development. They also are 
located in regions that fall in both the upper and lower city. Rangel is home to many of the city’s 
hospital, and governmental agencies. Located near the oceanfront, Sambizanga is considered a 
strategic area for tourism but also an area extremely vulnerable to floods. Cazenga, the childhood 
neighborhood of president Eduardo dos Santos, is estimated to have the highest levels of urban 
density in all the country.  

The GTRUCS plan will utilize existing green space in Luanda to create a network of drainages 
that will remove floodwaters from vulnerable points of the city. This network would consist of 
rebuilding the existing drainage system, to avoid trash accumulation, which prevents proper 
drainage. According to the plan, expanding green spaces to include more natural drainage points 
will also create additional park space and improve the cityscape.332  

Development Workshop  

Although legal constraints challenge the autonomy of NGOs in Angola, the international non-
profit organization Development Workshop (DW) has experienced considerable success in 
implementing local community water management, sanitation, and waste removal development 
programs in informal settlements in Luanda. Although realized across different areas of 
development, its interventions have all focused on building institutional capacity and facilitating 
local collaboration to mitigate environmental and health threats in order to increase the quality of 
life for residents in these communities. Part of its work has also been promoting, successfully, its 
community-driven development models for adoption at the national level. Its contribution to 
climate change adaptation is important because it demonstrates that under highly centralized 
systems of government, climate change adaptation initiatives at the local level can come from 
institutions that operate where the government lacks the capacity or the structural design to do 
so. Furthermore, it also points to dimensions of development that fundamentally support urban 
resilience to climate change. Simply put, general development projects, although not 
implemented in a climate adaptation framework, can contribute significantly to a city’s resilience 
to climate threats. This section draws on DW’s work in three separate initiatives that have helped 
increase the resilience of informal settlements to water stress and flooding. 
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Community Water Management 

Despite Luanda’s fresh water resource endowment, management issues and the lack of 
investments in its water systems have resulted in huge gaps in water provision and alarming 
disparities in water access. With respect to access, estimates show that only 15 percent of 
Luanda’s population has access to a formal water sources and 10 percent have access to in-home 
water sources.333  

The city water company (EPAL), the city’s administrative unit responsible for water provision, 
experimented with different initiatives to extend water access in the early 1990s. Initial programs 
relied on foreign consulting contracts that eventually proved to be challenging as EPAL was 
unable to manage the designed systems once the contractors left. The city water company also 
experimented with a pre-paid card system, a policy innovation popular in the developing world 
that allows users to closely monitor water use and suppliers to achieve 100 percent cost recovery. 
Notwithstanding marked success with this same innovation in South African cities, problems 
over the management of the cards eventually forced the program to shut down in Luanda.  

In an effort to address coverage for the city’s most vulnerable communities, DW, with the 
support of international and national funds, extended the water network by adding an additional 
200 public stand posts across nine neighborhoods in Luanda. The extension effort provided 
access to an additional 200,000 residents. The program, however, was more than a one-off 
development effort. DW worked with community members to establish water committees 
responsible for each stand post. Water committees, directly elected by users of a geographic 
region, were primarily responsible for stand post maintenance and cost recovery; two issues that 
plagued the government’s previous efforts to provide water to informal settlements. DW trained 
members of the water committee in financial management, conflict resolution, and basic 
maintenance. At the comuna level, the smallest administrative units recognized by the 
government, the program organized water associations, which encompassed groups of stand post 
water committees. The positions held in the water associations are directly elected posts as well. 
The water associations are legally registered entities with the provincial government and engage 
directly in negotiating contracts and the bulk water purchases with EPAL. 

The community water management model began as a pilot program conducted by DW in the 
neighborhood of Sambizanga. The diffusion of this model across the city came out of the 
partnership with EPAL, which lent its ardent support for the program, providing both funds and 
personnel. The partnership was based on EPAL’s acknowledgement that it was capable of 
extending the stand posts but lacked the resources and know-how to develop community-level 
water management associations; a problem they faced during privatization efforts in the 1990s. 
The project also gained significant support from the World Bank and the European Union. The 
crowning achievement of the community water management initiative came when the national 
government adopted the program’s model as national policy for all informal settlements in 
Angola.  

Sanitation  

Similar to the limitations seen in the water network, Luanda’s sewage system primarily services 
the lower city. More than three quarters of the city did not have access to proper sewage in 
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1997.334 Results from a 1996 survey undertaken by DW in Sambizanga showed that less than 50 
percent of the population from the informal settlement had access to on-site sanitation.335  

Between 1995 and 2000, DW installed over 5,000 on-site sanitation units in regions that lacked 
proper sanitation.336 The latrine extension program mirrors the community level engagement 
strategy used with comuna leaders in DW’s water program. The project also includes numerous 
local groups, church groups, and other NGOs that are involved in designing plans for the 
distribution of materials necessary to build the dry-pits. Although the latrine program has not 
been adopted at the national level, DW has been successful in encouraging local NGOS to 
partake in the project and work on aspects such as family mobilization, material distribution, and 
the construction phases of this effort.337 By 2001, 15 local NGOs had implemented the sanitation 
program model by DW in peri-urban communities of Luanda. 

Community Waste Removal  

Compared to the lower city, congested streets and dense housing patterns prevent waste removal 
services altogether in many informal settlements in Luanda. For informal settlements, the 
absence of formal waste removal has led to the accumulation of informal solid waste dumpsites 
found at 900 locations across the city.338 Collectively, the dumpsites reach a volume of 170,000 
cubic meters and cover an area of roughly 100 acres. The backlog of accumulated waste is a 
particular threat to the free flow of water into drainage systems during rainy seasons and creates 
public health problems discussed above. 

The community solid waste management project worked closely with community leaders to 
establish alternate dumpsites that were reachable by community members and also located where 
ELISAL could access alternate sites during its removal route. Relatively cheap and low-tech 
equipment was purchased and used to establish the bins. The project was financed by using 
dividends of the water post revenues to cross subsidize services such as tractors that were used to 
collect the community disposal bins. 

These projects each serve to strengthen the resilience of Luanda’s most vulnerable populations to 
climate change. Despite a diverging development focus, all project focus intensely on 
engendering community buy-in and capacity building. In the case of the water management 
project, the existence of community management structures guarantee that water provision, in an 
environment of limited access, is handled properly. While it is hard to argue that the water 
associations would be able to cope with the significant reductions in water reserves projected to 
impact Angola in the future, it does provide evidence of an institution that manages a limited 
resource in the current period, efficiently. That is, managing water efficiently now better 
prepares the city for dealing with disruptions to supply caused by climate variability in the 
future. Having an organized institutionalized approach at the community level is key to the 
resilience being built by the water program. The projects on sanitation and waste removal speak 
directly to one of the major threats that impact the quality of life in the musseque: flooding. The 
virulent consequences of flooding in the musseque relate directly to lack of on-site sanitation and 
blocked drainage systems that have resulted from low waste removal and in some cases that 
absence of this service completely. By implementing a community driven waste removal system 
in several communities, extending proper sanitation facilities, and promoting awareness around 
the health issues related to open air defecation, informal settlements are better prepared for 
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intense rains and flooding. With these efforts, the negative health consequences of flooding can 
be significantly reduced.  

A remarkable feature of all of these projects has been the support from major stakeholders. At 
the community level, each program’s focus on inclusion and sustainability ensures that all 
projects are co-developed with the people who are most affected by the problems the 
interventions hope to address. The programs also have significant support from provincial and 
national entities that lack the capacity to carry out some of the projects on their own. In the water 
management program, the city water company used the partnership as an opportunity to combine 
resources and learn from DW effective management techniques. In the waste removal program, 
ELISAL saw the benefits of partnership as complementing a gap in their service and ultimately 
giving them access to informal settlements. In the most successful of all cases, support from the 
national government eventually raised the water program from a pilot effort to national policy 
model for Angola. The international community as well has backed several of the initiatives with 
funding. The World Bank, the European Union, and the Canadian and Swiss development 
organizations have all helped and or replicated some of DW’s programs after piloting phases in 
other regions in Angola.   

Conclusions 

Building urban resilience to climate change hazards is fraught with difficulties at both the 
national and local level. At the national level, regional climate hazards continue to compete with 
the needs of city-level climate change adaptation. The pressure to focus on regional issues and 
climate science research, rather than adaptation, is only part of a more complex problem. Aside 
from the absence of an official city-specific policy towards climate change adaptation, the human 
capacity to develop such policies at the national level is lacking. Staff at key government 
agencies such as the Ministry of Environment often lack needed resources and technical training 
to carry out meaningful adaptation programs at the national level. Capacity constraints at the 
local level mirror the problems experienced with the national government.  

In order for Luanda to develop a more effective strategy, national and local governments along 
with civil society should develop the city’s strengths while addressing weaknesses, such as low 
capacity, intergovernmental coordination challenges, and the lack of city-level climate hazard 
priorities. Luanda has several strengths that will help it advance with a climate change adaptation 
strategy. First, several local initiatives enhance the city’s resilience to climate hazards. Agencies 
such as GTRUCS and IPGUL have directives and funding from the central government to 
develop master plans that include infrastructure upgrading, public housing, and transportation 
improvements in Luanda’s city center. In the case of GTRUCS, part of its master plan to build a 
green, compact, and inclusive Luanda devotes attention to mitigating climate hazards such as 
flooding. Although the chapter has addressed several challenges that confront the timely 
implementation of the GTRUCS master plan it has the potential to mainstream adaptation into 
some of its projects that target urban development.  

A second strength for Luanda comes from non-governmental organizations. Although few in 
number, NGOs such as Development Workshop provide invaluable technical expertise and 
community-level innovations that improve resilience to climate hazards in the city. Their 
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partnerships with municipal service providers and local community leaders have built capacity in 
two key areas of local government that it has historically lacked (water provision and waste 
removal). In the context of a highly centralized system of government, these initiatives offer 
instructive examples of community-based climate change adaptation initiatives that can 
contribute to the city’s policy agenda as it moves towards a city specific plan. In the case of DW, 
the success of the water and sanitation projects in informal settlements led the national 
government to adopt programs with development priorities it has historically been unable to 
address adequately. The case studies also offer illustrative examples of how climate change 
adaptation gains traction in a country with competing development priorities. For city agencies 
such as GRTUCS and IPGUL, the national government’s support for these urban development 
projects that address the problems of Luanda’s unplanned city center is connected to one of the 
countries top development priorities. Although not couched in an adaptation specific form, local 
development projects demonstrate that development efforts broadly defined are a key avenue for 
climate change resilience to reach policy agendas at all levels of governments. While these 
agencies and local-level adaptation strategies are major steps towards building the city’s overall 
capacity to respond to climate hazards, they lack the integration and coordination necessary to 
resemble a long-term city adaptation effort.   

Beyond the challenges related to these specific initiatives, local-level climate change adaptation 
faces two primary obstacles in Luanda. First, reforms to empower local and municipal 
government are promising examples of initiatives that have the potential to develop local 
capacity necessary to implement climate change adaptation plans. In the near term, however, the 
authority of local governments to act is severely limited by the centralization of power in 
Angola. Moving ahead on this front will depend on the willingness of the national government to 
enact such reforms. In the post-conflict period, however, stability, a byproduct of centralization, 
has been prioritized over change.  

Next, special government agencies and non-government initiatives fall short of addressing one of 
Luanda’s most vulnerable assets: the lower city. Growth in the lower city has accompanied the 
oil boom in Luanda over the last 10 years. The conflict between economic growth and adaptation 
presents a key challenge for any future policy intervention in the lower city. One of the key 
difficulties from preventing growth in vulnerable costal zones has been the irregular market for 
environmental impact assessments that are required by law for project development. The 
minimal standards for environmental zoning codes, including the absence zoning with respect to 
sea-level rise, administered by the ministry of environment, undermines policies required for 
addressing vulnerabilities in the lower city to sea-level rise. In the case of the upper city, the 
alignment of the national government with human development goals addressed by DW has 
allowed adaptation to be integrated into planning in the upper city. In the lower city, economic 
development priorities crowd out the potential for traction to be made in building resilience in 
one of the country’s most vulnerable regions. Development can serve as a conduit for building 
resilience, as in the case of the upper city, but in other instances it presents an obstacle.     

The recognition of climate change as part of a broader development strategy by the national 
government is an encouraging sign given the numerous and competing policy priorities that face 
Angola as it returns to peace after 27 years of political instability and conflict. Moving forward 
to address city-level adaptation will depend on the government’s ability to make changes to its 
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government structures, build the capacity necessary to support these reforms to government, and 
prioritize adaptation according to vulnerabilities.      
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Chapter 6.   Maputo 

By Thais de Macedo and Jodie Vanyo  

As the economic heart of the country, Mozambique’s capital city of Maputo is critical to the 
country’s livelihood and development. The city’s risk for climate change-related disasters such 
as heavy rains, cyclones, strong winds, and sea-level rise is significant, but the majority of 
foreign and domestic climate change adaptation measures are directed toward impoverished rural 
provinces or smaller urban centers. Although the city has numerous land use, infrastructure, and 
adaptation plans in place, lack of fiscal and human resources, poor interagency coordination, and 
prioritization of investment over regulation means that these plans are often not enforced. 
Furthermore, short-term disaster prevention measures are currently preferred over long-term 
adaptation techniques. 

If the national and municipal governments continue to delay climate change adaptation in 
Maputo, more lives and livelihoods will be lost due to extreme weather events. Without 
preemptory measures, the UNDP estimates that Maputo’s port and rail system could be 
underwater within 20 years. By the end of the century, its tourist destination beaches will have 
washed away due to erosion and sea-level rise.339 Without improved and maintained drainage, 
more than one million residents living in vulnerable informal settlements will continue to suffer 
losses due to flooding and strong winds. With the city expected to double in size over the next 30 
to 40 years, these underlying vulnerability issues will grow worse.340 To avoid these and other 
potential climate change-related losses, it is essential that Maputo implement resilience and 
adaptation measures.  

This chapter will begin by providing an overview of the city’s foundation, current-day 
demographics, and administration. It will then explain Maputo’s climate change projections, 
exposure, and vulnerability before walking through government and NGO-led adaptation plans. 
Next, it will offer insight into the barriers to these plans’ implementation and effectiveness, and 
conclude with the future outlook for climate change in Maputo.  

City Profile 

History 

Portuguese explorers discovered the Delagoa Bay area in the 16th century.341 The bay, where 
present-day Maputo is located, was an intermediate point for sea trade, mostly for ivory coming 
from South Africa. The Portuguese permanently settled the bay area in 1781 and named it 
Lourenço Marques. After the discovery of gold and diamonds in the area, the settlement grew in 
importance and gained city status in 1876.342 Due to a relatively weak economy, many workers 
in southern Mozambique migrated to South Africa for its mining and farming prospects. This 
produced an economic dependence on South Africa, which lasted throughout the colonial period. 
Skilled and semiskilled jobs were reserved for Portuguese settlers, while unskilled jobs such as 
port workers and domestics were taken by African residents. This stratified labor market led to 
unplanned settlements, known as subúrbios, arising in areas between industrial zones. 



!
!

! 84 

Mozambique achieved independence from Portugal in 1975.343 Immediately afterwards, many 
Portuguese settlers returned to Europe, leaving a shortfall in the technical and administrative 
capacity of the government and local enterprises. The Portuguese also left behind built 
infrastructure such as drainage systems and paved roads in the central business districts of the 
city. Following independence, the government nationalized banks, key industries, and land. The 
cities of Lourenço Marques, Matola, and Machava were integrated and renamed Maputo and 
became the capital of the country.344 

While Mozambique began to develop soon after independence, civil war and structural 
adjustment caused a reversal in positive development trends in the country in the 1980s.345 
Frelimo, the dominant political party, began embracing market-oriented and democratic reforms 
in the early 1990s. The conflict ended after a negotiated peace treaty with the opposition party—
Renamo—in 1992.346 Since then, the country has stabilized politically, save for occasional 
rioting and demonstrations over corruption and other contentious issues. The civil war damaged 
much of the city’s built infrastructure, and the country’s past struggles with high debt made the 
remaining infrastructure difficult to maintain. 

City Demographics 

Present-day Maputo city lies within the Maputo province in the southeastern corner of 
Mozambique (see Figure 6.1). The coastal city is the largest in the country, encompassing 215 
square miles.347 Maputo’s development has been heavily influenced by its colonial legacy, with 
the most modernized and economically active area in the southeastern central business district, 
where the Portuguese first arrived. Over time, its borders have expanded east and west, now 
encompassing seven districts, two of which are separated by water.348  

With an economy heavily based on mining, natural resources, and agriculture, Mozambique 
relies on Maputo as its center for trade. Its major exports include aluminum, prawns, cashews, 
cotton, sugar, citrus, timber, and bulk electricity.349 Imports are comprised of manufactured 
goods such as mineral products, machinery, and vehicles.350 Maputo serves an integral part in 
this trade, as its port, railways, and airport are the point of entry or exit for all foreign-traded 
goods. Since the turn of the century, the city’s economy has rapidly expanded, tripling from US 
$4.24 billion in 2000 to US $12.79 billion in 2011.351 The city’s commerce represented 17.7 
percent of the country’s total gross domestic product in 2007.352 

Coupled with its recent economic growth, Maputo has also seen a sharp rise in population. Under 
current urbanization trends, Mozambique is expected to become the fourth-most-urbanized 
southern African nation by 2025.353 As of 2012, over 1.43 million Mozambicans lived in 
Maputo,354 representing roughly 6.2 percent of the total population.355 The city is young, with a 
median age of just 17 and a life expectancy of 55. 356, 357 Slightly more women live in Maputo 
than men, comprising 51 percent of the population.358 Nearly all inhabitants (99.6 percent) come 
from indigenous African groups, such as the Makhuwa, Tsonga, Lomwe, and Sena, that 
traditionally occupied the area. The city’s remaining ethnic groups reflect its colonial occupation, 
as they are comprised of Europeans, Euro-Africans, and Indians brought to Africa during the 
Portuguese slave trade.359 Migration to Maputo has been attributed to low agricultural 
productivity in rural provinces, which has pulled poor residents to the capital in search of 
alternative livelihoods. Between 1997 and 2007, the city’s population grew by 107,000—10 
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percent—due to natural growth and rural-to-urban migration.360 As the city’s center is already 
densely populated, most of these new residents settled in the northwestern district of 
KaMbukuane, District 5.361 This rapid growth is expected to continue. Maputo’s Urban Structure 
Plan of 2008 projects that the population will double within 30 to 40 years and then will begin to 
stabilize.362 The city’s economic prominence and rapidly increasing population size are linked to 
its vulnerability to climate change. 

Figure 6.1 
Map of Maputo Metropolitan Area 
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Public Sector Overview 

Mozambique’s government structure is highly centralized. Both a president and prime minister, 
each elected to five-year terms, lead the country.363 Alongside these two leaders, the government 
is comprised of the Assembly, the Ministry Council (consisting of 28 ministers),364 the Courts 
(Supreme, Administrative, and Judicial), and the Constitutional Council.365 Members of the 
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Assembly are also elected to five-year terms.366 Although it is a unitary republic,367 Mozambique 
delegates power to local municipalities to create laws.368 

A president, elected to a five-year term by universal suffrage of the residents of Maputo, heads 
the Maputo Municipal Council (CMM).369 The president oversees 18 city officials370 in the areas 
of finance; human resources; economic activities; markets and fairs; urban planning and 
environment, infrastructure; transport and transit; cemeteries and related activities; health and 
social aid; and education, culture, and sports.371 Municipal courts and the municipal police 
comprise the city’s judicial branch.372 

Maputo is divided into seven municipal districts, which each divide into eight to eleven 
neighborhoods, or bairros (see Table 6.1).373 Each bairro is further subdivided into quarters, or 
quarteirões, consisting of 50 to 100 households, and then into units of households, or dez casas. 
Bairros are headed by a party-appointed, unpaid Secretário de Bairro. Quarteirões are led by 
chefes de quarteirões, who should be elected by the local community, but are typically appointed 
by the Secretário. At the lowest administrative level lie the positions of chefes de dez casas, 
many of which are inactive or non-existent. The administrative divisions of each bairro function 
to mobilize the community, to register the population of the bairro, to issue identification 
documents, and to collect city taxes. This administrative arrangement, beginning post-
independence,374 makes community-based initiatives easier to plan and organize. Central 
government agencies have utilized community leadership to their advantage by recruiting 
community leaders to aid in service delivery. 

Table 6.1 
Maputo’s Bairros and Municipal Districts 

Municipal District Bairro 

1 – KaMpfumo Central A, B, and C; Alto Maé A and B; Malhangalene A and B; Polana Cimento 
A and B, Coop; and Sommerschield 

2 – KaLhamankulo Aeroporto A and B; Xipamanine; Minkadjuine; Unidade 7; Chamanculo A, B, C, 
and D; Malanga; and Munhuana 

3 – KaMaxakene Mafalala; Maxaquene A, B, C, and D; Polana Caniço A and B; and Urbanização 
4 – KaMavota Mavalane A and B; FPLM; Hulene A and B; Ferroviário; Laulane; 3 de 

Fevereiro; Mahotas; Albazine; and Costa do Sol 
5 – Kambukuane Bagamoyo, George Dimitrov (Benfica); Inhagoia A and B; Jardim; Luís Cabral; 

Magoanine; Malhazine; Nsalane; 25 de Junho A and B; and Zimpeto 
6 – KaTembe Gwachene; Chale; Inguice; Ncassene; and Xamissava 
7 – KaNyaka Ingwane; Ribjene; and Nhaquene 
Source: “Perfil da Cidade de Maputo e Resumo Das Estrategias Do Pen III Adequadas A Cidade De Maputo,” 
República de Moçambique Conselho Nacional de Combate ao HIV/SIDA. 

Maputo’s budget in 2010 was nearly balanced, yet both revenues and expenses failed to meet 
their initial budgeted totals. In 2010, the city’s total revenue was US $290 million, derived from 
current and capital receipts.375 Current receipts included taxes, fees, and state transfers. Capital 
receipts included sales of assets and state transfers. More than 56 percent of total revenue came 
from the central government. The city’s revenue fell short of its budgeted total by nearly 50 
percent, an indication of limits to effective service delivery and government efficiency. Expenses 
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in 2010 totaled US $317 million.376 Expenses included personnel salaries, purchase of goods and 
services, and transfers. Capital expenses internal and external investment. Expenses also fell 
short of their 2010 goal, by around 44 percent. However, the fact that the budget was roughly 
balanced indicates financial responsibility by the local government. One matter of concern is the 
high proportion of revenue derived from state transfers, resulting in high financial dependency 
on the central government. Such dependency constrains the city’s fiscal and financial autonomy.  

The CMM has access to its own source revenues, through service fees and property taxes, yet it 
lacks the capacity to raise its own funds independently from the central government.377 The 
central government collects most taxes and allocates them to municipalities through transfers. 
Although Maputo has the largest tax base, that is, workers in the formal sector, in Mozambique, 
the centralized allocation of tax revenues prevents the city from benefiting from their taxpayers. 
In addition, only 10 percent of property is registered and charged, due to an outdated property 
registry or tools to calculate and collect property taxes adequately.378 In 2005, the CMM’s budget 
totaled US $6 per person, which significantly impaired its ability to plan, implement, and control 
the budget.379 The CMM also lacked the capacity to control spending effectively. The lack of 
financial resources places substantial limitations on the city’s ability to provide public services 
and maintain infrastructure. 

In addition to its financial constraints, Maputo faces challenges in human capacity, which 
hinders efficient service delivery. District representatives’ offices are usually in precarious 
conditions and lack essential equipment.380 Staff is not adequately trained, and the government is 
overrun by archaic bureaucratic procedures.381 For example, in 2005, only 1.5 percent of CMM 
staff attended tertiary institutions, and seven percent had received technical training.382 In 
addition, in the municipal finance unit, there were only 54 filled positions out of 102 total 
positions. Of these 54, just 33 percent had the required qualifications, and half had only received 
a primary education. The financial directorate was one of the better-staffed departments of the 
CMM. One current initiative to improve human capacity by the CMM, with the help of UN-
Habitat, is to recruit local university graduates on a “temp-to-hire” basis. Under this initiative, 
recent graduates acquire government experience in technical positions, and if found suitable, are 
hired permanently by the agency. However, many graduates find the low wages of government 
work discouraging and opt for private sector employment instead. 

Governance Assessment 

The CMM faces various challenges related to governance, particularly in citizen engagement and 
public service delivery. The CMM struggles with encouraging citizen participation, as evidenced 
by the mere 20 percent of the local population voting in the 2008 election.383 This could indicate 
either that few voters are registered or that registered voters do not trust the electoral system.384 
Given the strong dominance of Frelimo since the end of the civil war, both political parties have 
had difficulty mobilizing voter support.385 Though international observers deem that elections 
seem fair, transparent, and free from riots, elections are perceived differently within the 
country.386 Renamo supporters believe that Western powers have helped keep Frelimo in power 
for years.387  

Public service delivery and infrastructure are also problematic in Maputo. Lack of adequate solid 
waste collection, poor road conditions, and poor drainage are particular challenges for the city 
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government.388 These challenges are largely holdovers from the civil war.389 The civil war also 
rendered the CMM unable to provide most of its residents with even the most basic water and 
sanitation services, electricity, and affordable land.390 National, provincial, and municipal 
responsibilities often overlap due to a lack of clear definition of territorial borders or unclear 
intergovernmental lines of authority. One example of this is that the city does not have a 
dedicated disaster response unit, relying instead on national emergency services.  

The World Bank partnered with the CMM to improve city governance through an urban 
development project known as PROMAPUTO, which has achieved some progress.391 The 
project, starting in 2005, implemented several innovative capacity-building and transparency-
increasing measures, including annual citizen report cards rating the quality of service delivery, 
recruitment of recent university graduates for careers in the CMM, bonuses for high-performing 
staff, and solid waste collection microenterprises.392 The project helped provide staff with the 
skills for effective service delivery. Before the project was implemented, only the city core had 
regular solid waste collection; the introduction of solid waste microenterprises extended services 
in peri-urban areas. The first phase of the project’s activities resulted in a nominal increase in 
CMM revenue from US $3.5 million to US $9.8 million, an increase in solid waste collection 
from 253 to 650 tons per day, an integrated financial management system for the city’s human 
resources, and rehabilitation of 85 kilometers of roads.393 

Through the PROMAPUTO project, the CMM made strides to improve its governance since 
2005. However, voter apathy and ineffective public service delivery and infrastructure 
undermine effective governance in Maputo. Many of these challenges link back to 
Mozambique’s long civil war. In addition to efficacy and engagement problems, the different 
levels of government present in the city struggle with coordination due to unclear border 
definition. These problematic aspects of governance in Maputo resurface in the discussion of the 
city’s climate change resilience. Nevertheless, the PROMAPUTO project also enabled the CMM 
to improve its climate change adaptation efforts through its key capacity-building and 
transparency-increasing interventions. 

Climate Exposure and Vulnerability 

Climate Projections and Exposure 

Maputo’s geographic location makes it prone to a number of climate-related hazards, including 
heavy rainfall, cyclones, sea-level rise, and strong winds known as vendavais. Each year, these 
climate change-related hazards affect an average of 5,600 people in the city. Situated on the low-
lying coast, Maputo’s downward-sloping topography leads many areas of the city to flood from 
runoff water heading toward the sea. Mozambique’s National Institute for Disaster Management 
(INGC) classifies Maputo in the highest risk category for countrywide flooding,394 a frequent 
occurrence during the rainy season from November to March.395 As the rainy season progresses 
the soil becomes saturated and unable to retain more water, causing increased flooding from 
rainwater runoff. Over the past 25 years, Mozambique has undergone frequent periods of 
flooding, the most notorious of which occurred in 1977–1978, 1985, 1988, 1999–2000, and in 
2007–2008.396 
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Cyclones are also a frequent occurrence, with 34 striking Mozambique in the past 42 years.397 
However, the INGC places Maputo in one of the lowest cyclone risk categories, as the 
neighboring country of Madagascar diverts much of the damaging cyclonic wind, hail, and rain 
to the north of Mozambique.398 Nonetheless, Maputo occasionally experiences intense cyclones. 
Most notably, in February and March 2000, heavy rain and tropical cyclones caused the worst 
floods in the history of Mozambique, taking the lives of 700 people and causing a total of US 
$600 million in damages.399 

As Maputo is situated on the coast, much of the city is vulnerable to sea-level rise.400 Since the 
city was built on low-density sands that are highly vulnerable to coastal erosion, Maputo is at an 
even greater risk,401 particularly along its northeastern shoreline. Furthermore, the demand for 
housing from the growing population size has led residents to build in previously uninhabited 
swamp, mangrove, or dune coastal areas, removing natural buffers and increasing the coastal 
erosion risk for Maputo.402  

Although climate change assessments conducted by the World Bank and the UNDP give little 
attention to vendavais, local actors place them among Maputo’s top concerns, suggesting that 
Maputo’s businesses, residences, and infrastructure are not prepared to handle these strong 
winds. Vendavais are especially detrimental in informal settlements, where 35- to 45-mile-per-
hour winds can tear the roofs off buildings and destroy homes.  

Future projections made by the INGC estimate that by 2100, temperatures, rainfall, sea levels, 
and the frequency of cyclones in Mozambique will increase. Maximum temperatures are 
expected to rise by 2.5ºC to 3ºC, and rainfall in the southern coastal zone, where Maputo lies, is 
projected to be 25 percent greater than rainfall observed from 1960 to 2000. Furthermore, 
cyclones are estimated to become more intense and reach further inland, causing more damage. 
Finally, sea-level rise is expected to displace the coast by 30 to 500 centimeters by the end of the 
century.403 If these projections come to fruition, the majority of Maputo’s residents and several 
major sectors of its economy will be vulnerable to these extreme weather events. 

Local Vulnerability 

In Maputo, the areas most vulnerable to climate change-related events are also among the most 
economically important and densely populated.404 The UNDP classifies the city as the most 
vulnerable location in the country due to its population size and economic importance. With high 
population density and limited public transportation, moving assets and individuals out of harm’s 
way when extreme weather strikes is difficult. Furthermore, the city’s concentration of 
businesses and economic activities means more assets are in danger, and it takes longer for it to 
recover from economic damage than less developed areas. Inadequate drainage and infrastructure 
exacerbate the impact these extreme weather events cause.  

A large portion of the city’s drainage and sanitation infrastructure dates from the colonial era and 
little has been done to update or expand it outside of the central business district (District 1) 
since independence in 1975. The city’s vulnerability stems from a drainage deficiency—gutters 
are absent, not maintained, or regularly cleaned. The city’s topography and low-density sands 
exacerbate flooding and erosion as lack of adequate or maintained drainage leads to water 
buildup and uncontrolled runoff into low-lying areas, as noted above. For example, sink holes 
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have formed on the coastal street of Julius Nyerere, where its red sands turned into a plastic-like 
consistency after the 2000 floodwaters flowed toward the ocean.  

Due to its slow onset, sea-level rise is not a priority for the city. Government officials have 
instead been focusing efforts on short-term projects that address readily apparent threats like 
flooding, and can be accomplished within their elected terms. However, the UNDP estimates that 
the port and railway system could be at risk of seawater intrusion within 20 years.405 As the 
critical transportation node of incoming and outgoing countrywide commerce, Maputo’s 
transportation network is vital to its economic growth and development. Reflecting this trade-
oriented economy, transportation (primarily within the Port and Rail Authority),406 is also the 
source of most private-sector jobs, followed by commerce and services.407 If adaptation measures 
are not taken, the city will eventually be forced to relocate and rebuild its ports and rails, 
displacing thousands of workers and detrimentally impacting trade and growth.408  

In addition to threatening commerce, sea-level rise puts Maputo’s tourism industry at risk. The 
low-lying beaches of the eastern seashore are at risk of coastal erosion, water inundation, and 
prolonged flooding because of poor drainage infrastructure and fewer green spaces due to 
increased settlement.409 Constantly moving sand strips discourage long-term business investment 
and infrastructure,410 which could decrease tourism revenue in the future. The area is already 
undergoing changes, with erosion-made ravines surfacing along the city streets of Avenida 25 de 
Setembro and Patrice Lumumba. The INGC estimates that a sea-level rise of five meters by 2100 
would displace the current coastline and cover the Avenida Marginal, the road running along the 
eastern shore.411  

Although Maputo’s vulnerable areas are well-documented, many rural migrants have settled in 
these high-risk areas. Zoning laws exist that would prevent residences being located in these 
areas. However, governmental oversight has been a chronic problem since the country’s civil 
war, when the large number of displaced residents led the government to allow individuals to 
create makeshift settlements in unoccupied areas of Maputo.412 Without the ability to meet the 
substantial increase for housing, the local government allowed refugees to settle in restricted, 
disaster-prone, or undesirable zones, a practice that continues despite the vulnerability of these 
areas and lack of infrastructure.413 

Recent rural-to-urban migration is a similar phenomenon. The majority of Maputo’s new 
migrants are poor farmers who cannot afford formal housing. As of 2007, the OECD estimated 
that two-thirds of the city population was employed in the informal sector,414 over 90 percent of 
which worked in agriculture, five percent in trade and tourism, two percent in manufacturing and 
construction, and two percent in other services.415 Poverty is very high, ranging from 28 percent 
in District 1, the affluent central business district, to 80 percent in District 7 (KaNyaka, the island 
off Mozambique’s coast).416 Gini coefficients are also high, estimated by the Maputo Municipal 
Council to be between 0.40 and 0.61 in 2010.417 With few assets, these informal workers often 
build makeshift housing in vulnerable flood, wind, and sea-level rise areas. According to the 
World Bank, in 2010, 70 percent of the population lived in informal settlements with poor 
infrastructure. A large number of these informal settlements are located along the flood- and sea-
level rise-prone eastern seashore, with little-to-no drainage.418 In the event of weather-related 
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disasters or climate change events, these homes are susceptible to deterioration or collapse, 
putting assets and individuals at risk. 

With poor drainage, low adherence to zoning laws, and a short-term disaster risk reduction focus, 
Maputo remains highly vulnerable to climate change events. This threatens the country’s future 
economic growth, as the majority of businesses are located in the capital and heavily dependent 
on its port and rail system. Furthermore, with a majority of individuals living in vulnerable 
settlements, the city’s residents are likely to suffer great material and economic loss during an 
extreme weather-related event. To address these concerns, the national and municipal 
governments have developed several climate change and disaster risk reduction-related studies 
and plans. However, these plans have encountered several barriers to adherence and 
implementation. 

Climate Change Adaptation and Urban Governance: Agendas and Plans 

Mozambique has a centralized political system. The national government, therefore, leads 
climate change adaptation efforts. Climate change has been on the national government’s agenda 
since the 1994 COP of the UNFCCC, after which the president charged the country’s Ministry 
for the Co-ordination of Environmental Affairs (MICOA) with devising a National Adaptation 
Programme of Action. The NAPA, finalized and adopted in 2007, delineates four broad steps to 
improve Mozambique’s adaptive capacity: strengthening the national early warning system, 
improving agricultural adaptation and crop resilience, reducing climate change impacts in coastal 
areas, and improving water resource management across the country.419 Most of the steps in the 
NAPA are dedicated to rural areas, given their historical lack of access to basic needs. After 
developing the NAPA, MICOA attempted to extend climate change awareness to different 
agencies and local governments by requiring different sectors to develop basic contingency 
planning. Moreover, INGC, MICOA, and the Mozambique Institute of Meteorology (INAM) 
also place point-staff in each government sector to provide technical assistance for contingency 
planning. However, these efforts are still ongoing, as certain sectors lack the technical personnel 
and funding to develop plans further.  

Maputo is in the early stages of developing a local-level climate change adaptation initiative. In 
partnership with UN-Habitat, the city conducted three studies as part of their Cities and Climate 
Change initiatives starting in 2009. The first found that the legal framework for addressing 
climate change only exists at the national level, and authority has not been extended to local 
governments. The second identified the primary risks associated with climate change and the 
city’s vulnerable areas. It found that the lack of adaptation measures could bring about severe 
economic losses to the city. This provided the city with an adequate understanding of its 
vulnerable areas. Finally, the third study examined the feasibility of establishing an ecological 
protection zone in the Costa do Sol neighborhood to protect the mangrove forest in that area. 
Based on these studies’ findings, the city government and UN-Habitat in 2009 began developing 
a citywide climate change adaptation and mitigation plan, which will focus on needier municipal 
districts. The initiative awaits the approval of the city president. The CMM will develop and 
implement the vast majority of the plan, with technical assistance from UN-Habitat. Though UN-
Habitat provided funding for all aspects of city climate change initiatives at their onset, the city 
is currently responsible for procurements. In addition, the city’s environmental management 



!
!

! 92 

department is developing legislation to provide a framework for climate change issues, which the 
Municipal Assembly must then approve. 

Since acquiring new leadership in 2006, the INGC has been responsible for most of the disaster 
risk reduction efforts in the context of climate change adaptation. The agency now focuses less 
on episodic disaster response and more on the coordinating the allocation of contingency funding 
for all government sectors and requires sectors to develop contingency planning for disasters. 
This shift is evident in INGC’s annual disaster simulations, through which a larger variety of 
national ministries are encouraged to participate, even those that are not usually tied to climate 
change. For example, in its November 2012 simulation, the Ministry of Education was a 
participant. In addition, INGC engages volunteers in community disaster management teams. 
The agency uses public awareness campaigns to draw in community members and provides year-
long training to identify local vulnerabilities and resources. Each team is responsible for 
developing a plan of action for common hazards. The INGC provides the teams with emergency 
kits so they can be the first at the scene in the event of a disaster. After the community teams, 
response efforts move up in administrative levels as needed.  

Government agencies and NGOs lead the planning effort for climate change adaptation. The 
INGC coordinated a two-phase study specifically directed towards climate change and its 
relationship with disasters in Mozambique. Phase I found that certain disasters became more 
frequent in recent years, and that the country as a whole is unprepared to tackle this challenge. 
Phase II examined how to build resilience at the municipal level in the cities of Maputo, Beira, 
and Nacala, using various structural reforms and adaptation methods. In addition to these studies, 
the INGC developed a -year disaster risk reduction plan in 2006, which is currently undergoing 
revisions to include future climate projections. Moreover, the INGC coordinates the Disaster 
Management Coordinating Council (CCGC), which brings together government officials and 
NGO staff to plan for imminent hazards and make recommendations to the Council of Ministers 
on possible courses of action. At the city level, UN-Habitat leads much of the planning efforts, 
while the World Bank is set to provide US $120 million for half of Mozambique’s city 
adaptation plans.  

Maputo benefits from a variety of climate change adaptation activities, though fewer of them 
start at the city level. Mozambique’s various activities are particularly interesting because they 
act at each administrative level of the government, from the central government, where most 
initiatives originate, to the community level, where community leaders are tasked with the first 
line of response towards hazards. The national government’s many agencies that work on climate 
change initiatives lead most policy changes and planning initiatives. Donors and NGOs located 
in Maputo also play a large part in climate change agenda setting, particularly the World Bank 
and UN-Habitat. Most climate change adaptation activities are tied to disaster risk reduction, 
which is easier to promote to policymakers, as they tackle frequent, recurring hazards in the city. 
While having climate change on the agenda at all is a positive step for Maputo, it will be 
important to shift focus to the longer-term aspects of adaptation, rather than working solely with 
the more frequent and rapid-onset hazards that plague the city. 
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Building Urban Resilience: Implementation and Effectiveness 

Past weather-related disasters in Maputo have affected the city’s priority on climate change 
adaptation. The 2000 to 2001 floods were a turning point in Mozambican disaster risk reduction 
and climate change preparedness. After these floods, all government ministries integrated 
adaptation and risk reduction into their strategic goals and plans. Thanks to countrywide 
awareness campaigns and community disaster risk reduction groups, significant decrease in loss 
of life and assets in more recent climate events have occurred. However, the continued emphasis 
on rural provinces and other cities such as Beira, which is more impoverished and more exposed 
to damaging cyclones, will limit Maputo’s progress toward flooding, wind, and sea-level-rise 
resiliency. This is not a factor that is unique to Mozambique’s government; outside aid 
organizations also prioritize climate change adaptation projects toward the country’s most 
impoverished and environmentally vulnerable areas, where loss of life and livelihoods is greater, 
over Maputo. Furthermore, government officials are focusing on short-term projects that address 
chronic issues such as flooding instead of long-term concerns such as sea-level rise. Some aid 
organizations attribute this focus to elected officials’ desire to maintain public support and 
achieve quick-wins during their election terms. Accordingly, local city plans are heavily focused 
on disaster risk reduction related to heavy rains, cyclones, and wind instead of long-term coastal 
erosion, saltwater intrusion, and sea-level rise adaptation. 

While the national and local governments have developed an impressive range of climate change 
plans, their implementation has not yet been realized due to limited fiscal and human resources, 
ineffective intra-agency coordination, and enforcement issues. Land-use policies to protect 
individuals and businesses from settling in low-lying, risky areas are not regularly enforced 
because of limited staff and funding to monitor and implement plans. While those staff members 
tasked to deal with adaptation or disaster risk reduction measures are highly skilled and 
educated, the government loses many potential qualified staff to more lucrative private sector 
employers that offer higher pay and better benefits. 

In addition to limited human or fiscal resources, financial incentives often cause the city to 
overlook land-use plans for short-term gains. The speed of investment is often quicker than the 
speed of planning, and city planners are reluctant to stall economically lucrative business 
investments to implement or enforce building codes and zoning policies. As investors typically 
focus on 10-year returns, they also prioritize short-term needs over long-term goals rather than 
taking climate change adaptation measures into account. However, the Municipal Council has 
recently made efforts to streamline adaptation measures into donor and investor plans, satisfying 
both short- and long-term priorities. For example, when an organization proposed a road 
expansion project, the Maputo municipal government successfully negotiated to use the proposed 
funds toward improving infrastructure as well, building a smaller number of roads that included 
drainage systems. 

The large number of city and national governmental ministries further complicates 
implementation, as several groups must work in concert to implement plans. Climate change 
adaptation is a cross-cutting issue that affects all branches and levels of government, and 
national- and municipal-level communication is poor. Furthermore, centralized governmental 
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bodies such as the INGC are oftentimes not linked to municipal groups, leading to wasteful 
duplication of efforts at both the national and local levels.  

Even when the city does have the resources and coordination necessary to implement plans or 
reinforce adaptation measures, it often does not have the funds to maintain them. A major 
roadblock to adequate funding is the country’s tax structure. Since local businesses pay taxes to 
the central government instead of their respective municipality, little is cycled back to Maputo. 
Since levels of poverty are much higher within Mozambique’s rural areas, the central 
government typically redistributes taxes to assist these rural provinces instead of local 
municipalities in Maputo. With limited staffing and fiscal resources, the Maputo municipal 
government agenda is often defined by the objectives of outside donors’ climate change 
adaptation projects. However, much like the central government, most international and non-
governmental organizations fund rural projects, where poverty rates are higher and extreme 
weather events like cyclones are more frequent. 

Despite these limitations, the municipal government has taken positive steps toward public 
awareness concerning climate change resilience, which will facilitate the implementation of 
initiatives. Citizens are engaged in disaster risk reduction in Maputo via its public awareness 
campaigns and community action groups, allowing them to identify their own local resources 
and vulnerabilities, share information with the municipal government, and help develop a plan of 
action tailored to their individual needs. Climate change awareness is also a major municipal 
priority, and the city has adapted its school curriculum to teach students about climate change 
risks and adaptation measures.  

While increased citizen engagement and education will help to decrease fiscal, material, and life 
losses from extreme weather events, the government’s funding priorities, resource limitations, 
and lax enforcement of zoning laws leaves Maputo vulnerable to future climate change 
outcomes. While other parts of the country remain more susceptible to loss of life and 
livelihoods from heavy rain, cyclones, and strong wind, a major weather-related disaster would 
have devastating economic consequences for all of Mozambique. In the coming years, the 
government will need to weigh priorities to ensure its continued economic development and 
citizens’ well-being. 

Conclusions 

While Maputo faces many challenges ahead as it moves from adaptation plan development to 
implementation, the city benefits from many strengths in disaster risk reduction and climate 
change awareness. International organizations played an integral role in bringing climate change 
to the national agenda. With the exception of UN-Habitat, however, most international 
organizations have focused on rural adaptation, rather than urban. INGC, one of the primary 
national agencies most involved in climate change issues, has shown great efforts to mainstream 
climate change into the country’s disaster risk reduction efforts. During its annual disaster 
simulations, INGC’s leadership has encouraged the participation of a broader set of national 
ministries some of which do not engage in climate change issues. For example, in its November 
2012 simulation, the Ministry of Education was a participant. Both local and national 
government officials seem to be more aware of climate change, as evidenced by recent 
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considerations of adaptation and mitigation in their budgets. The biggest source of strength in the 
country as a whole was the INGC’s post-2006 change in leadership, resulting in a greater focus 
on disaster risk reduction rather than episodic response.  

Despite its strengths, Maputo faces challenges in building resilience to climate change. The 
primary challenge is the lack of priority given to the city in national climate change policy. 
Socioeconomic indicators are higher in the capital than in the rest of the country, leading the 
government and donors to direct funds to the more vulnerable communities. Compounding this 
problem is the municipality’s inability to utilize its tax revenues directly, instead relying on 
central government allocation. In addition, officials must choose whether to focus on long-term 
goals of climate change adaptation and disaster risk reduction or on short-term goals of 
alleviating deprivations of the most vulnerable populations. There is an additional lack of 
incentive to assess or zone new construction properly, because the city is reluctant to turn away 
potential investors. These factors all contribute to an extremely limited municipal budget from 
which the CMM can implement resilience measures. Besides financial constraints and limited 
focus on Maputo, the city suffers from a lack of human resource capacity. Efforts exist from both 
the governmental and non-governmental perspectives to improve on this, such as hiring 
university graduates on a “temp-to-hire” basis or providing technical consultants, yet the gap 
remains, largely due to low wages in the public sector.  

Maputo could benefit from reforms in several aspects of local and national governance in order 
to improve its resilience to climate change. The city’s infrastructure, most of which was built by 
the Portuguese, requires continued maintenance and expansion. More importantly, service 
delivery associated with this infrastructure should be maintained. For example, not only should 
there be expanded access to quality drainage, but also trash collection coverage should expand to 
prevent overflow that exacerbates flooding. Furthermore, human resource and financial capacity 
are lacking in most government sectors at the local level, so municipal leaders should find ways 
to fill this gap outside of donor and NGO assistance. One possibility to attract highly qualified 
staff would be to offer pay incentives to work in the public sector. However, this alternative is 
unmanageable at current funding levels. The continuity and adequacy of funding for adaptation 
measures is essential to ensure long-term resilience. One aspect that demands particular attention 
is the inequitable allocation of tax revenues. In addition, the city should continue to work with 
the World Bank through the PROMAPUTO project to improve its tax collection methodology. 
Though many challenges remain for Maputo to tackle in order to achieve lasting resilience to 
climate change, its leaders seem eager to accomplish this task.  
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Chapter 7.  Accra 

By Ida Swai and Niniane Tozzi  

Accra is a growing Ghanaian city on the west coast of Africa. Its geography and spatial 
development make it vulnerable to natural disasters. Climate change is projected to increase the 
impacts of natural disasters such as flooding, drought, and sea-level rise. Accra is one of the 
most populated and rapidly growing African metropolises. The annual growth rate of 4.3 
percent420 has led to the expansion of informal settlements and insufficient infrastructure that 
exacerbates flooding in the city. Accra faces various challenges to developing urban resilience to 
future projected climate changes.  

In terms of climate-related hazards, Accra experiences sea-level rise and flooding. Flooding in 
particular gathers the most institutional attention because of its persistent, visible effects on the 
city. This chapter suggests that poor urban planning is the main cause of flooding in Accra and is 
the primary contributor to the population’s vulnerability. Plans addressing climate-related 
hazards exist at both national and local levels of government, while each level has very distinct 
types of plans according to the local area’s climate hazard priorities. Nationally, climate change 
policies are being implemented while locally, in Accra, the concern is focused almost 
exclusively on disaster management. The success of implementation of programs at the local 
level varies according to the scope and the actors involved. These various facets of Accra’s 
climate change and disaster management landscape will be subsequently discussed in detail. 

City Profile 

Accra was established as a small town next to a bay in the late 1600s by the Ga people of 
Ghana.421 It served as the capital of the British-ruled Gold Coast from 1877 to 1957.422 The 
British colonial government employed rigid land-use policies to acquire desirable areas on the 
coast at high points throughout the city, thereby generating patterns of residential segregation.423 
The city plan conceived by the British during the Second World War created separate spaces for 
inner-urban squatter settlements, commercial areas, and model Ghanaian communities.424 The 
city plan reserved coastal areas and beaches for large British houses with streets named after 
British events. The native Ga population lived in crowded, disorganized developments in areas 
of flat terrain with a higher flood risk. These patterns still persist today. After 1957, the first 
Ghanaian president, Kwame Nkrumah, adopted a new city plan that included free occupancy of 
land to any Ghanaian. The beachfronts were no longer reserved for large British houses; they 
became available to Ghanaians.425 

Geography and Demographics 

Accra lies in a tropical, warm, and relatively dry climate on a plain adjacent to the Gulf of 
Guinea in southeastern Ghana.426 Hills in the northern part of Accra have an average elevation of 
20 meters above sea level and slope southwards towards the Atlantic Ocean.427 The Odaw River 
and its channel pass across central Accra.428 A United Nations study indicates significant 
portions of Accra were found to be located at an elevation of 19 to 29 meters, with a few areas 
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located between 7 and 9 meters above sea level.429 The geology of Accra consists of underlying 
sandstone and shale with the water table varying between 4.8 and 70 meters deep.430

 It 
experiences two heavy rainfall seasons, the first from May to August and the second from 
October to November, with annual rainfall ranging from 780 millimeters to 1,200 millimeters.431 

Accra sprawls over 201 square kilometers and is home to over four million people.432 In 2010, 
the Accra metropolitan area had a population density of approximatelly1,236 persons per square 
kilometers compared to 895.5 per square kilometer in 2000.433 Accra’s population is mostly 
comprised of youths, with almost 60 percent of the population below the age of 24.434  

Figure 7.1 
Map of Greater Accra Area 
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Sources: OpenStreetMap, Map Library, GADM.  

Economy 

Ghana’s largest economic export is cocoa. The building of the Accra-Kumasi railway in 1908 
connected the city to Ghana’s cocoa-producing areas.435 Since then, Accra has been the primary 
economic zone and transportation hub, given the Kotoka International Airport and railways 
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linking Accra to the interior of the country.436 Accra’s city center is home to major financial 
institutions, the Cocoa Marketing Board headquarters, and most government ministries.437

 It is 
also the national center for manufacturing, marketing, transportation, and tourism.438  

The World Bank estimates that Accra’s economy contributed to around 10 percent of Ghana’s 
total GDP in 2008.439 The primary economic sectors in Accra include farming, fishing, animal 
husbandry, mining, and quarrying, with agriculture employing five percent of the labor force.440 
Manufacturing, electricity, gas, water services, and construction comprise about 22 percent of the 
city’s labor force. The service sector, including self-employment, accounts for half of Accra’s 
labor force, and unemployment is around 12 percent.441  

The rapid expansion of manufacturing and commercial sector in the 1960s contributed to high 
rural-to-urban migration, generating a high growth rate.442 Later, the drop in agricultural yield in 
rural communities and increased industrialization in urban regions, along with the service sector 
boom in the 1980s, once again contributed to migration to Accra.443 Rural communities across 
Ghana subsist on rain-fed crops such as millet, maize, yams, rice, and cassava.444 Unreliable 
rainfall and droughts have led many farmers to leave their rural communities and migrate to 
cities.445 Many northern Ghanaians migrate to the humid, south-central regions of the country for 
its favorable climate and more-fertile soil.446  

The dominance of the Accra metropolitan area as Ghana’s administrative, educational, industrial, 
and commercial center continues to be the major force for its rapid population growth. Migration 
within the country contributed to over 35 percent of the city’s population in 2000.447 
Furthermore, the infrastructure and public services in the city have attracted jobless rural people 
as well as national and international investors.448 

Governance 

Ghana is a constitutional democracy consisting of three levels of government: national, regional, 
and district. Ghana’s parliament is unicameral, comprising of 230 members in addition to a 
speaker. Parliamentarians are popularly elected by the public for four-year terms. Ghana has 10 
administrative regions and 170 districts.449 Local government is represented by assemblies at the 
metropolitan, district, and municipal levels. The Accra Metropolitan Assembly (AMA) manages 
Accra. Within the Metropolitan Assembly two-third of members are elected and one-third are 
appointed.450  

Sub-district entities—comprised of communities and neighborhoods—exist within metropolitan, 
district, and municipal assemblies. Sub-metropolitan assemblies are the government entities with 
the most direct contact with the people because they often manage public services, including 
waste management and community infrastructure development. Sub-metropolitan assemblies are, 
therefore, best positioned to identify problems within communities. While the importance of 
these local government entities has been institutionally delineated in government policies, field 
research done by Owusu and Afutu Kotey in two metropolitan areas found that some of these 
local assemblies either do not exist or are not functional.451  
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Decentralization 

A decentralization program, established by the national government in 1988, was enshrined in 
the 1993 constitution; yet, after two decades there is little evidence of empowered or autonomous 
local governments.452 Ghana’s dominant national government inhibits the local governments’ 
independence. Decentralization of power and checks on the executive are limited by unclear 
sanctioning powers, fiscal centralization, and public officials’ desire for executive 
appointments.453 Additionally, the constitution does not allow parliament to initiate legislation 
with budgetary implications without approval from the executive, furthering political 
centralization.  

At the District Assembly (DA) level, government officials are employees of the central 
government, with local authorities having only minor inputs in employment decisions. DAs 
receive about 85 percent of their funding from the national government and international donors. 
Local governments are limited in their ability to increase tax revenues because the central 
government regulates the most lucrative taxes, such as income taxes. Political centralization is 
the most pronounced cause of local government’s limited power. Powerful government officials 
at the local level, like District and Metropolitan Chief Executives, are appointed by the central 
government. Even though traditional chiefs hold considerable power and influence in their 
communities, they are unable to run for office. Additionally, there is no requirement for 
government officials to consult with chiefs on local issues.454  

The Accra Metropolitan Assembly  

The AMA is the principal local governing body for the metropolitan area of Accra and is 
comprised of 13 sub-metropolitan districts. It has legislative, deliberative, and planning powers. 
The AMA’s mandated responsibilities include promoting development, initiating basic 
infrastructure projects, providing municipal works and services, and managing and improving 
human settlements.455  

The 2009 Urban Profile compiled by UN-Habitat characterized the AMA as a weak institution 
that does not fulfill its purpose.456 Redundancy exists because both national and local agencies 
are tasked with overlapping responsibilities. Inter-institutional communication is weak both 
horizontally—across local government agencies—and vertically—up to national agencies.457 The 
AMA’s public financial management is criticized for lacking transparency and accountability.458 
The AMA receives 53 percent of its funding from the national government, while remaining 
funding is provided by local permitting, fees, and property taxes.  

Climate Exposure and Vulnerability 

Climate Change Hazards: Sea-Level Rise and Flooding 

Sea-level rise is a growing hazard for Accra because of the city’s coastal location. Other areas on 
the Ghanaian coast, however, reveal more coastal sensitivity than Accra. An estimated 14 
kilometers of Ghanaian shoreline are lost to erosion per year. In addition to potentially displacing 
thousands of coastal residents due to erosion, rising sea levels exacerbate flooding by lowering 
elevation. Currently, some areas in Accra experience saltwater intrusion close to surface level. 
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Areas experiencing sea-level rise have porous rock strata that allow for brackish water to 
infiltrate fresh water supplies.459 This porous rock generates silt and sand along the coast and 
these soils tend to clog lagoons and prevent drainage during flooding incidents.460  

Accra’s precipitation is characterized by intense, isolated storm events with heavy rainfall 
leading to flooding. Short, torrential storms create intense surface flow,461 and prolonged periods 
of rainfall cause waterways to overflow. One of the main causes of persistent flooding in Accra 
is the absence of sufficient drainage. The flat terrain and prevalence of impervious cover in the 
city inhibit natural drainage during a flood.  

Over the past 20 years, climate-related hazards, particularly flooding, have been increasingly 
common in Accra, affecting an increasing number of people. In 2011, a major flood, caused by 
excessive precipitation of 100mm, affected more than 40,000 people, killed 14, and was 
associated with 100 cholera cases following the flood. Peak rainfall was recorded at night and the 
flooding occurred in the early morning hours. This event occurred outside the normal rainy 
season, which contributed to inadequate aid preparation for the event.462 In June 2010, prolonged 
torrential rainfall in coastal regions in southern Ghana caused flooding and claimed the lives of 
15 people.463  

Vulnerability  

Accra’s elements of vulnerability to flooding fall into three categories: housing, elevation, and 
drainage. Due to lack of adequate housing, populations in informal settlements are most 
vulnerable to the effects of flooding.464 Vulnerability arises in both the physical structure of 
housing as well as the location of housing. In informal settlements, many homes are built on or 
near open waterways that become endangered during flood events. Additionally, because many 
informal settlements exist in areas of low-elevation, water is prone to collect in these areas and 
drainage is difficult.465  

Inadequate drainage systems in Accra place hundreds of thousands of people at risk for flooding. 
The issue with drainage infrastructure in Accra is twofold: first, there is insufficient capacity to 
handle runoff; second, current systems are not properly maintained. Waste build-up along 
drainage and sewage canals is a persistent problem in Accra. Inadequate coverage leads residents 
to dump waste into open drainage ditches. The standard solution to drainage problems is creating 
concrete ditches that often direct the problem downstream rather than absorb the excess water. 
Impervious, concrete cover creates runoff that compounds flooding.466 The unchecked removal 
of trees, plants, and grass in the city creates an urban environment that has little-to-no natural 
capacity for effective drainage and prevention of erosion.  

Improper disposal of liquid waste via inadequate sanitation services in Accra is another factor 
affecting vulnerability. In June 2011, none of Accra’s sewage treatment plants were in service, 
meaning that raw sewage was being dumped directly into the Atlantic Ocean.467 As of 2012, the 
equivalent of approximately 80 untreated septic tanks is dumped into the ocean daily. The city is 
trying to expand the current sewage system, but most residents with toilets use septic tanks. A 
sewerage system exists in some parts of Accra, but the system is not connected to informal 
settlements, resulting in over 60 percent of Accra’s residents not having access to toilets. In 
informal settlements, residents use either latrines or drainage ditches. The city has installed 
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toilets in some communities but residents must pay a small fee for their use. According to this 
study’s interviews, the city is prohibiting the installation of new latrines in order to promote 
sewerage system connections or septic tank installation. The human- and solid-waste moved 
through drainage systems coupled with poor infrastructure creates an environmental hazard. 
When floods occur, solid waste blocks drainage and leads to the build-up of pathogenic bacteria 
such as cholera.468  

Some development stakeholders in Accra believe that sanitation is also linked to education.469 
Many residents of informal settlements are ill-informed about the negative consequences of 
improper waste management. The population density of Accra’s informal settlements is 
historically unprecedented in traditional Ghanaian communities. This new living experience has 
a plethora of externalities, which traditional, low density, and likely rural communities have 
never encountered. Educating people about proper waste management and providing the services 
to do so are key in improving sanitation.  

Informal Settlements and Land Ownership  

The Town and Country Planning Department, in concert with the AMA, develops the Master 
Plan and Sectorial Layout plan for Accra. It is a national-level department fully funded by the 
central government. At the local level, the Metropolitan Planning Committee and Metro Works 
Department are involved in the city’s planning. In spite of these plans, some peri-urban areas are 
unplanned or subject to inadequate planning implementation by landowners. A study conducted 
in 2000 found that Accra’s growth was largely centralized and dense.470 This density has led to 
highly congested streets and crammed residential development in informal settlements.471 
Informal settlements accommodate about two-thirds of Accra’s population.472 They are 
characterized by informal businesses and are often the first place rural migrants seek housing and 
employment.473 The growing demand as a result of migrants to Accra exceeds the city 
government’s capacity to provide services.474  

Decentralization has affected the management of informal settlements. As part of the 1992 
decentralization policies, informal settlements across Ghana became the responsibility of local 
governments. Although the Ghanaian government substantially expanded its authority to address 
development issues, since the 1970s, the pace of the city’s growth has been exponential, 
overtaking the government’s ability to control development. In essence, in 1992 the AMA 
inherited pre-existing informal settlements, which have only increased in number and size with 
time.  

An ineffective land use planning system and presence of customary land law creates problems 
for informal settlements in Accra. Because of years of occupation, chiefs traditionally own the 
majority of land occupied by informal settlements. These chiefs are considered owners despite 
the lack of formal land titles. The Ghanaian government chooses to recognize these lands and 
does not demand formal ownership accountability. Government authorities are hesitant to tackle 
this issue because the debate surrounding a solution to informal settlements—specifically 
relocation—is politically charged. Government authorities are averse to taking outright 
responsibility of these areas.  
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Thus, without formal land ownership, the government is unable to collect property taxes. About 
95 percent of Accra’s buildings are informally owned and most residences and business do not 
have a physical address. The current tax collection process involves individual tax collectors 
visiting properties to collect taxes; there is no electronic tax record system and the accountability 
of tax collectors is ambiguous. This is largely because of poor spatial planning. Most residences 
and businesses do not have a physical address. Not knowing where people are located and the 
value of their property is the largest problem for tax assessment and collection, as neither the 
local nor the national governments are able to collect from their full tax bases. Additionally, 
inhabitants of informal settlements make payments to chiefs commonly in the form of material 
goods. This scenario is problematic because residents remain without services in spite of 
payments and, from a government perspective, a large tax base is left untapped.  

For residents, a lack of formal land ownership discourages investment in structural 
improvements to increase resilience to flooding. Structural resilience depends on construction 
improvements in residential and commercial buildings, and obtaining the correct building 
permits is crucial. Obtaining a permit depends upon demonstrating clear land ownership, proven 
with a land title. For these reasons, the process of issuing a building permit can take over 13 
years in Accra. Processing delays are often a result of understaffing in the local government 
department. Because of these delays, people undertake construction before receiving a permit. 
For a city whose infrastructure directly affects flood impacts, it is particularly important that 
construction be regulated to limit potential negative impacts. Moreover, the pattern of 
urbanization and inadequate infrastructure explains why some areas in Accra are vulnerable to 
flooding and the extent to which government action affects vulnerability.  

Accra’s vulnerabilities to flooding are unique to the capital and do not occur on a national scale. 
The scientific community considers flooding in Accra to be associated with unpredictable 
rainfall and ineffective urban planning. Ghanaian politicians consider the issue of flooding in 
Accra to be a very important environmental hazard resulting primarily from poor urban 
infrastructure, planning, and management. Specifically, National Disaster Management 
Organization (NADMO) identifies the following sources of flooding in Accra: defective 
construction and engineering; building of living quarters on waterways; rapid urbanization; poor 
urban planning; poor drainage infrastructure; and poor utility services. The most frequently 
flooded areas are the low-lying lands and waterways of Sodom and Gomorra, Old Fadama, and 
Shanti Town, which are mostly informal settlements lacking proper sanitation and drainage.  

Climate Change Adaptation and Urban Governance: Agendas and Plans 

Climate change policies are integrated into Ghana’s Shared Growth and Development Agenda—
the national development policy document. The lead institution contending with climate change 
policy is the Ministry of Environment, Science and Technology, which hosts the National 
Committee on Climate Change. This committee comprises representatives from research 
institutes, relevant ministries, the private sector, and NGOs. The Ministry of Finance of 
Economic Planning incorporates climate change policy into the national development agenda. 
The Environmental Protection Agency (EPA), housed within the Ministry of Environment, 
Science and Technology, is tasked with technical support for implementation of activities and 
programs related to climate change. Various ministries and agencies have also created climate 
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change departments, because climate change is considered a crosscutting issue.475 NADMO has a 
climate change director working at the national level. The director works with climate change 
experts to develop national policy. NADMO’s climate change policies focus more on rural rather 
than urban concerns, prioritizing agricultural adaptation to climate change.  

In 2005, Ghana adopted the Hyogo Framework for Action that promotes building resilience to 
disasters through the integration of disaster risk reduction and climate change hazards. NADMO 
collaborates with the EPA to address disaster risk reduction and climate change adaptation.476 
This partnership works closely with the UN. In spite of the national government’s advancements 
in climate change planning, full mainstreaming—defined as integration of climate change 
awareness across all relevant departments—has yet to be achieved. Furthermore, climate change-
specific programs have not been implemented. Thus far, the national government has focused 
primarily on integrating climate change language into national policies. Implementation of 
adaptation or mitigation projects specifically targeting climate change is not currently being 
undertaken in Ghana at the national level. The EPA recognizes that projects not directly linked to 
climate change issues might yield adaptation or mitigation benefits. For example, a program that 
improves agricultural practices to be resilient to drought can be considered adaptation. 

Planning for climate change is a national priority in Ghana. Plans have been developed and 
organizational structures adapted even though the issue has not yet been fully mainstreamed. The 
international community has played a key role in influencing and supporting the Ghanaian 
government to develop climate change policies. The UNDP was the principal leader in initiating 
the Ghana Plan of Action for Disaster Risk Reduction and Climate Change Adaptation 
(DRR/CCA) and continues to support its implementation. Specifically, the UNDP supported the 
development of the National Climate Policy through the African Adaptation Programme. This 
partnership explores the relationship between Ghana’s building codes and DRR/CCA. The 
UNDP also sponsored climate change mainstreaming training for more than 30 districts 
throughout the country. Finally, the UNDP has worked closely with NADMO and the Ministry 
of Agriculture to mainstream DRR/CCA into their programs.  

Other agencies involved in climate change initiatives in Ghana include the World Bank, CARE 
International, IFRC, and the United Nations High Commission for Refugees. The International 
Food Policy Research Institute, the World Bank, USAID, and various UN agencies have 
published studies and assessments on climate change in Ghana. International organizations 
appear to be working exclusively with the national government and not with the AMA.  

Assessing Climate Change Plans 

It is unclear how government agencies’ progress and success in mainstreaming climate change 
will be evaluated. While some government officials reported this to be an ongoing discussion, 
climate change stakeholders are not aware of any specific measure to evaluate mainstreaming. 
Governmental assessments find that lack of accountability is pervasive throughout Ghanaian 
government. Officials will need to be explicit about ways to measure government success in an 
effort to gain outsiders’ confidence.  

The Ghanaian government does not have a shoreline management plan that addresses issues such 
as erosion or sea-level rise. The Department of Marine and Fisheries Science at the University of 
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Ghana monitors and collects data on national coastal areas. The department’s studies suggest that 
the eastern coastline is more vulnerable than Accra’s coast in the west of the country. In terms of 
vulnerabilities associated with sea-level rise, the Accra shoreline is under less stress than other 
areas of Ghana. While the university has conducted informational meetings for government 
officials and developed an erosion standards guide, there is no official policy addressing 
vulnerable shorelines in Ghana.  

Plans and policies in Accra are primarily focused on flooding in the context of disaster 
management rather than climate change exposure. This is primarily because local officials, 
residents, and stakeholders, such as international organizations and NGOs, view flooding 
primarily as a result of poor urban planning. Particularly in the city’s informal settlements, 
flooding effects are exacerbated by weak infrastructure, poor waste management, and inadequate 
sewage services. The centralized nature of the Ghanaian government and weak local capacity 
inhibit action by the AMA to unilaterally address flooding. Instead, the national disaster response 
organization, NADMO, is the primary responder during flood events in Accra. Given that sea-
level rise is not a primary concern in Accra, the scientific community and other stakeholders 
working in sea-level rise mitigation or adaptation do not focus their efforts on the capital.  

Building Urban Resilience: Implementation and Effectiveness   

In Accra, flooding receives the greatest attention among climatic events due to its frequency and 
severity. A diverse set of actors—including the local government, the national government, 
community organizations, and international organizations—is engaged in addressing flooding in 
the context of disaster management.  

In Ghana, natural disasters are dealt with at the national level by NADMO. NADMO is 
comprised of the following eight technical departments: hydro-meteorological, disease and 
epidemics, pests and insects, fires, nuclear disasters, geological disasters, man-made disasters, 
and relief and reconstruction. While it is a national agency, NADMO officers are disbursed 
throughout all levels of government, including in districts and municipalities. These 
decentralized NADMO officers have a dual allegiance to both national headquarters and the sub-
national department in which they are housed. For example, an officer working in the AMA 
answers to the AMA and the national NADMO office.  

NADMO has two principle objectives: first, to coordinate resources between government 
institutions, NGOs and international organizations; and second, to build the capacity of 
communities to respond to disasters.477 In spite of the second objective, NADMO’s efforts are 
currently more focused on response than on building community capacity. This organizational 
focus translates community perception. Community members in areas affected by flooding view 
NADMO as an agency that responds to flood events, and not as an institution that works to build 
community resilience or preparedness.  

Flood Response: National Government 

NADMO has identified specific areas in Accra vulnerable to floods. When a flood occurs, 
NADMO coordinates the relief effort, delegating response activities to government institutions 
and international organizations. Coordination occurs through ongoing meetings and resource 
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assessment. Particularly during the rainy season, NADMO conducts meetings with a series of 
relief organizations such as the Red Cross, UNICEF, and Catholic Relief Services (CRS) to 
assess disaster response plans.  

Additionally, NADMO established Disaster Volunteer Groups (DVGs) comprised of unpaid 
community members. NADMO provides DVGs with basic equipment such as boots and 
raincoats. DVGs became an important part of NADMO when the organization realized that 
community members were first responders. Subsequently, NADMO has placed priority on the 
public’s formal involvement to promote improving residents’ own environment. Particularly in 
rural settings, where an arrival delay of NADMO staff may occur at the time of a disaster, DVG 
provide an important link between victims and government response. The DVG program is also 
incorporated into education. Students in primary schools, high schools, and universities can train 
to become volunteers. These programs help communities build resilience both through 
development of first responders as well as educating youth about flood hazards. 

In addition to NADMO, other national government units are involved in addressing flood events 
in Accra. For example, the Ministry of Water Resources, Works, and Housing develops building 
codes to build structural resilience to floods and other disasters. The ministry invests in training 
builders and craftsmen to implement these codes. It is also involved in upgrading informal 
settlements by building larger storm drains, improving housing, and rebuilding ecologically 
damaged areas.  

After witnessing the impact of the 2011 Accra floods, the president of Ghana approached the 
U.S. ambassador to Ghana with ways to improve the drainage infrastructure in the hard hit area 
of the Sodom and Gomorra informal settlements. A comprehensive approach was developed, 
addressing drainage systems and their maintenance as well as sewerage. These talks resulted in a 
contract between an American company, ContiGroup, and the Ghanaian government to improve 
the drainage system in this area. The six-year project will rebuild five kilometers of drainage, 
and dredge the Korle Lagoon. Eighty-five percent of the project is American-funded, and 15 
percent is Ghanaian-funded. The project includes building community involvement through 
outreach, de-silting areas upstream, and cleaning existing drains in Accra. ContiGroup is 
working with the AMA on targeting vulnerable communities. People living on or near waterways 
will be relocated, although a relocation plan had not been developed as of late 2012. The new 
drains will be completely covered so that waste will no longer obstruct drainage. Since many 
residents use open drainage-ways for latrines, 50 toilets will be installed. Residents will have 
access to toilets for a small fee, but the toilets are unlikely to meet the demand for a community 
of more than 40,000. ContiGroup donated waste collection trucks to the predominant waste 
management company, but these will not necessarily be used in the informal settlement. 

Flood Response: Local Government  

The local government’s role in Accra’s flooding involves city planning and infrastructure 
services, and thus concerns adaptation efforts. Accra develops a disaster management plan, 
which is facilitated by NADMO. In spite of the plan, the city does not have a leadership role in 
flood response. While NADMO’s role as a first responder in Accra has room for improvement, 
numerous disaster risk reduction (DRR) stakeholders consider NADMO relatively successful, 
citing its recent improvement. This highlights the notion that the DRR community does not see 
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DRR as a local government responsibility. NADMO has more funding, experience, and success 
with flood response than any local government agency in Accra. The AMA can however, address 
facets of vulnerability in Accra such as liquid and solid waste management. As discussed earlier, 
waste management is crucial in Accra because it is directly linked to flood impacts.  

The existing sewerage system in Accra does not reach all city residents. Most slum dwellers use 
either latrines or waterways. The city prohibits the installation of new latrines and is promoting 
sewerage system connections or septic tank installation. Informing the public about the health 
risks of open latrines and raw sewage is key in building more sanitary communities.  

In 2006, ZoomLion was established as a first step in building public-private partnerships (PPPs) 
to address waste management in Accra. Prior to the PPPs, the AMA was responsible for waste 
management and could not meet the city’s rapidly growing waste-disposal needs. This is also a 
result of understaffing at the AMA. Under ZoomLion, waste management is funded through a 
polluter-pays system. Customers pay according to a sliding scale—customers living in wealthier 
areas pay more than those living in informal settlements. According to this study’s interviews, 
waste management in Accra is much more efficient with the introduction of PPPs.  

The privatization of waste management in Accra has proven to be less efficient for informal 
settlements. Some areas of Accra have such poor road infrastructure that waste collection 
vehicles are unable to access dumpsites. In informal settlements, companies have installed large 
waste containers where residents can dump waste for a small fee but residents rarely use the 
service. Some residents are unwilling to pay for waste collection since they pay taxes. Merchants 
who live and work in informal settlements are taxed daily, so some argue that they should not 
have to pay additional fees for waste collection. This polluter-pays system results in overflowing 
dumpsites and general waste pollution throughout low-income communities. The AMA is 
responsible for waste collection in informal settlements, but an abundance of waste continues to 
directly contribute to flooding.  

The local government’s weak public services and poor infrastructure—specifically ineffective 
waste management and inadequate sanitation—hinder resilience and make populations more 
vulnerable. Some areas of Accra have such poor road infrastructure that waste collection vehicles 
are unable to access dumpsites. 

Flood Response: Community Organizations 

Youth Empowerment Synergies (YES-Ghana), a local NGO, works in informal settlements to 
create employment opportunities for youth, and to address the problem of waste management 
problem. YES-Ghana has created four programs to educate inhabitants of informal settlements 
about proper waste disposal.  

The first program targets plastic waste, a common problem in Accra because potable water is 
sold in inexpensive plastic bags. In informal settlements, empty water bags compose a significant 
portion of the solid waste, especially in drainage ditches where bags can block the flow of water. 
YES-Ghana offers a per-kilogram reward for the collected bag waste, then disposes of the bags 
in an environmentally sustainable way, or employs community members to make products out of 
the recycled bags. 
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YES-Ghana’s second program addresses organic waste. Residents separate their waste into 
organic and inorganic waste bins. The bins are collected by community youth, and residents are 
compensated according to the quality of separation. YES-Ghana then creates composts with the 
organic waste, which is sold to farmers.  

The third program addresses electronic waste, specifically cell phones. Rather than replacing a 
broken cell phone with a new one, YES-Ghana promotes cell phone repair. YES-Ghana provides 
three months of repair training and a basic toolkit to community youth. Rather than buying a new 
phone, residents can have their phone repaired for a fraction of the cost.  

The last program is geared towards metal waste. Salvage yards where metal scraps are sold and 
traded exist in Accra. YES-Ghana educates people working with metal products about adequate 
disposal to mitigate negative environmental impacts. They also provide health and safety training 
for people working with metal.  

Through these four programs, YES-Ghana attempts to build resilience in vulnerable communities 
by empowering youth with employment opportunities and decreasing waste. Because waste is 
responsible for blocking drains and exacerbating flood effects, education about proper waste 
disposal is crucial to building resilience in vulnerable communities. Additionally, the 
employment and educational opportunities created by YES-Ghana promote positive community 
development. YES-Ghana provides volunteers with unique opportunities to reduce risks in 
vulnerable communities and help people impacted by flooding. 

Work by community organizations like YES-Ghana play an important role in building resilience. 
Because of the grassroots nature of these organizations, they are often more in-tune with specific 
community needs and know how to effectively build resilience. Individual community projects 
carried out by these organizations may provide a more feasible micro-solution that, given time, 
can grow to address the larger issue of informal settlements. The local government should 
acknowledge the importance of these community organizations and take advantage of the insight 
that they can provide in liaising with vulnerable communities.  

Flood Response: International Actors 

Numerous international entities are active in flood response and adaptation in Accra. These 
organizations work in conjunction with the national government of Ghana, primarily NADMO. 
CRS is primarily involved in disaster relief. Approximately two months after a flood event, CRS 
sponsors fairs that brings local vendors together with flood victims and provides buyers with 
vouchers to purchase goods. The fairs culminate in CRS reimbursing vendors for the vouchers 
with cash. Both the American Embassy and USAID are also involved in disaster response 
activities. In past flood events, the American ambassador has responded with a “Disaster 
Declaration,” wherein the embassy disburses a standard US $50,000 for relief efforts. Current 
USAID efforts in Ghana only fund flood response, and not preparedness nor resilience building 
programs. 

The IFRC has a four-pronged disaster management approach that includes preparedness, 
response, recovery, and rehabilitation. Its first action following a flood event is disaster 
assessment that may be undertaken in collaboration with NADMO and other international 
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organizations. Once the necessary degree of assistance is established, the Red Cross contributes 
materials such as medical supplies, blankets, and manpower. The Red Cross also provides shelter 
for victims, but this service had been found to be ineffective due to the negative cultural stigma 
associated with living in a temporary tent rather than with family members or friends. Instead, 
the Red Cross collaborates with churches and schools to provide temporary shelter for flood 
victims. The Red Cross’ attention to detail highlights the value of being attuned to specific 
community needs to ensure an efficient use of resources. 

Assessment 

In spite of the government’s efforts to address flooding in Accra, communication and 
coordination among the many actors involved in flood response and preparedness remain weak. 
For example, ContiGroup—the company responsible for rebuilding drains in a community 
heavily impacted by floods—neither collaborates nor coordinates with NADMO. Additionally, 
poor coordination was demonstrated in a 2012 building collapse when response was not 
appropriately organized, resulting in victims waiting hours for help. Insufficient cooperation and 
communication curtails the efforts of all stakeholders to adequately respond to floods. As a 
result, current disaster-response resources are not being fully utilized.  

While NADMO has a management system for disasters, officials acknowledged that the 
institution should be more involved in developing local disaster management plans in 
collaboration with local communities and stakeholders. Better communication with the public 
should be a priority. For instance, using the radio as a means of emergency communication 
would be an effective tool since there is high listenership across Ghana. Reaching out to local 
authorities, such as chiefs, would encourage a stronger relationship between NADMO and 
vulnerable communities. In doing so, NADMO could also gain insight into community-specific 
vulnerabilities. 

While far from perfect, the general sense in Accra is that NADMO is effective in responding to 
floods. This is particularly due to the fact that Accra’s proximity to NADMO’s national 
headquarters makes it an easy and quick recipient for national aid. There is limited, if any, desire 
in Accra for developing more local government involvement in disaster management, 
particularly since the AMA has neither the resources nor the motivation to be more involved in 
managing floods. 

Despite NADMO’s base in Accra, disaster mitigation and flooding-related preparedness efforts 
are currently inadequate. The most vulnerable areas of the city—informal settlements—do not 
receive adequate services. While relocation and upgrading options have been explored, the AMA 
has not resolved the problem. Ambiguous land ownership and the lack of political commitment 
surrounding Accra’s informal settlements have prevented the government from taking stronger 
action to change the built environment.  

Conclusions 

Climate change policies in Ghana are in development at the national level, but have not yet been 
implemented. With the support of international actors, the national government is in the process 
of mainstreaming climate change policies into all relevant departments and development 
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strategies. The Ministry of Environment, Science and Technology has been assigned leadership 
of this effort. The EPA, housed within the ministry, is tasked with the technical support of 
climate change related plans and policies. How to measure the success of integration and 
implementation of climate change policies has yet to be determined. At the time of this study, the 
visibility of mainstreaming policies was limited. 

Climate change policy is not a priority in Accra because the key national policymakers consider 
climate change effects in rural rather than in urban contexts. Flooding, the main climate-related 
hazard affecting Accra, is primarily caused by poor urban planning rather than increased rainfall. 
Sea-level rise and saltwater intrusion also mildly affect Accra, but receive limited policy 
attention due to their lower severity compared to regular, damaging flood events. Plans 
addressing flooding in Accra are centered on disaster management, with NADMO being the 
primary entity involved in relief. NADMO acts as a first responder, concentrating less on 
building community resilience or preparedness to floods, and international actors are also 
involved in relief efforts. However, none of the local government agencies in Accra unilaterally 
addresses flooding.  

Informal settlements in Accra are the most vulnerable areas to flooding. Rural-to-urban 
migration has contributed to their rapid population growth and is responsible for increasing 
vulnerability. Informal settlements are found in low-lying areas of Accra, and residents often 
build their homes on or near waterways. Limited access to public services, poor waste 
management, and ambiguous land ownership are the primary causes of vulnerability. The local 
government exhibits a lack of commitment to reduce informal settlements’ vulnerability; this is a 
result of the centralized system of resources and power in Ghana as well as limited capacity at 
the local level. There are non-governmental efforts to build resilience—including building better 
drainage systems and educating residents about waste disposal—but these efforts are limited. 

With a rapidly growing urban population, Accra must address a complex set of factors that 
contribute to flooding. Vulnerable areas will either need to be upgraded, with better waste 
management services and adequate drainage, or inhabitants will need to move from low-lying, 
flood-prone areas. Despite NADMO’s focus on flood response, greater effort must be devoted to 
preparedness. With Africa expected to be the continent most affected by climate change, Ghana, 
and especially the growing city of Accra, will need to find better ways to build resilience to 
flooding.  
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Chapter 8.  Alexandria 

By Ala Ahmad and Amanda Brown  

Alexandria, the mermaid of the Mediterranean, is Egypt’s second largest city and serves as one 
of the most important trading centers in the world. Although the city has ancient origins, more 
recently it has become a hub of migration leading to a rapidly growing urban population. Climate 
change, however, has made the city and the Nile Delta region highly vulnerable to climate-
related hazards like sea-level rise, coastal erosion, flooding, and water scarcity. Although climate 
change policy is on the national agenda and the national government prepares various plans to 
address these hazards, the plans are rarely implemented. At the local level, a lack of 
policymaking and implementation paired with more pressing, immediate priorities take 
precedence over climate change adaptation. While adaptation efforts are scattered, a growing 
number of climate change experts are conducting world-renowned research on the subject in 
Egypt. However, more capacity building in needed, particularly for policy makers, to alter 
perceptions and raise awareness about climate change.  

Raising awareness for policy makers and the general public is vital to build urban resilience to 
climate change. It appears that high-level support and political will can initiate implementation. 
Capacity building, particularly technical training, is another important step to create ability to 
respond to climate change hazards and revise current mismanaged systems. Restructuring 
governmental power away from the top-down, decision-making model would help create 
opportunities for local government to act on plans. Refocusing policy efforts from short- to long-
term perceptions about climate change in Alexandria is particularly important since slow-onset 
hazards like sea-level rise could potentially have devastating effects on this coastal city.  

City Profile  

Origins of City 

Alexander the Great founded the city of Alexandria in 331 BCE to link Greece with the Nile 
Valley of Egypt. Alexandria became the center of trade in the ancient world with its large 
coastline, and the center of education with the Library of Alexandria. Several empires occupied 
Alexandria for its strategic port location throughout time. Following the 1952 Revolution that 
overthrew the aristocratic monarchy and ended British occupation, Alexandria became part of 
the Republic of Egypt. Although not a product of direct colonization, Alexandria has been deeply 
affected by it various conquerors and their cultures. Today, Alexandria is an economic, political, 
and cultural powerhouse in Egypt, and is commonly referred to as the second capital of the 
country. With its large seaport, growing industrial region, and booming tourist industry, 
Alexandria is of great national and regional importance.  

Geography of City 

Alexandria’s current formation is a testament of its ancient conception. Many of the city’s 
historical features are important to its function and status today. Since those early times, the city 
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has grown along the coast and more recently southwest into the desert. Historically, the city 
expanded linearly along a partially elevated limestone coastal ridge but more recently Alexandria 
extends into low-lying rural areas around Lake Maryut and Lake El Mex.  

This chapter focuses on the Alexandria governorate, as defined by the national government. As 
of 2009, the governorate of Alexandria is divided into three cities: Alexandria, Borg El Arab, and 
New Borg El Arab. It is further divided into eight districts (markaz): Al-Agami, Al-Amriya, Al-
Gomrok, Al-Monatza, Borg Al Arab, Gharb, Sharq, and Wasat. Finally, districts are separated 
into neighborhoods and villages (qariyyah). Major geographic features include Lake Maryut and 
Lake El Mex.478 In total, this area covers about 1,034 square miles and extends about 25 miles 
along the Mediterranean coast. 

Figure 8.1 
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Sources: OpenStreetMap, Map Library, GADM.  

The Alexandria metropolitan area,479 as shown in Figure 8.1, functions as a major economic 
center in Egypt, accounting for eight percent of the country’s national GDP, about US $42 
billion out of the estimated US $525.6 billion in 2011.480 With an annual GDP growth rate of 1.5 
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percent estimated for 2012, Alexandria’s economic importance is significant. Three main 
features exemplify Alexandria’s economic status: seaports, the industrial sector, and tourism. 
Alexandria’s historic status as the gateway between Europe and the Middle East and North 
Africa region has evolved and today Alexandria is a major economic center in the Mediterranean 
region. Approximately 60 percent of Egypt’s imports and 47 percent of Egypt’s exports pass 
through Alexandria’s seaports headed primarily to Europe and the Middle East and North Africa 
region.481 Its seaport capabilities are paired with booming manufacturing industries in 
petrochemical/oil refinery, cotton textiles, and food processing, which now account for 40 
percent of Egypt’s total industrial production.482 This sector employs nearly half of Alexandria’s 
working population.483 Alexandria also has a strong tourist industry, which, as of 2008, 
accounted for US $11 billion in revenue and employed about 12 percent of the workforce.484  

Alexandria is the second largest city in Egypt with a population of 4.1 million—approximately 
5.6 percent of Egypt’s total population of 72.8 million—according to the 2006 national census.485 
Egypt and Alexandria are experiencing a significant resurgence of population growth. In 
Alexandria, the population growth rate rose to 2.1 percent between 1996 and 2006, and is 
estimated at about 1.9 percent in 2012.486 However, forecasts for the Alexandria governorate 
from 2010 to 2015 suggest a return to the 2.1 percent annual growth.487 According to the 
Governmental Organization for Physical Planning, which oversees urban planning from the 
national level, Alexandria may reach a population of six million inhabitants in 2030.488  

Internal migration is the primary cause of the rapid urban growth in Egypt, especially rural-to-
urban migration from Upper Egypt to Lower Egypt.489 Given the vast economic opportunities in 
the Alexandria governorate—particularly following the liberalization of the Egyptian economy 
in the 1990s—internal migration has had a major impact on the demographics of Alexandria.490  

This rapid urbanization has led to many risks involving urban planning, urban services, and 
disaster risk management. The ancient city—designed for a few hundred thousand citizens—is 
home to over 1,739 people per square kilometer.491 This rapid growth will likely place great 
pressure on the natural resources surrounding Alexandria—such as Lakes Maryut and Tel Mex—
and on the current infrastructure. Certain sectors of the population of Alexandria, specifically 
poorer citizens, will be greatly affected by the additional pressure placed on infrastructure. For 
example, as of 2011, the Alexandria Water Company supplies 95 percent of the city with 
drinking water services, with the remaining five percent in informal settlements.492 As 
Alexandria grows due to the high rate of population growth and more citizens are moving into 
informal settlements, fewer and fewer will be served by infrastructural systems.  

The rapid urbanization of Alexandria will likely result in increased exposure of poorer 
populations to climate change hazards.493 Rapid urban growth could potentially exacerbate 
environmental problems and increase social segmentation and poverty. The risks of rapid 
urbanization will continue to challenge Alexandria’s capability to provide services such as 
transportation, housing, energy, and security.494 

Socio-economic Profile 

Alexandria’s history and current urban growth affect the current composition of its population. 
Historical international influences have made a city that is uniquely Egyptian, and uniquely 
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Alexandrine. Today, the city is ethnically homogenous with 99 percent of citizens identifying as 
Egyptians.495 The remainder comprises indigenous groups like Bedouins, Berbers, and Nubians 
from Upper Egypt. Alexandria is a young city with more than half of its residents under the age 
of 25.496 These demographics have had an appreciable impact on the city economically and, 
more importantly, politically—as demonstrated through the number of youths who participated 
in the 2011 Revolution. As Alexandria is ethnically cohesive, social segmentation and 
stratification is based in economic wealth and status. According to the World Bank Gini 
coefficient rankings, Egypt has a national score of 30.8 in which 0 represents pure equality and 
100 perfect inequality.497 This large national income disparity is evident in income, employment, 
education, and housing inequalities.  

Although data on the labor force is not available for the governorate of Alexandria, national-
level data provide some context. Egypt has a labor force of an estimated 26.5 million in 2011, 
with 32 percent working in agriculture, 17 percent in industry, and 51 percent in services.498 The 
majority of these laborers are either unskilled or highly skilled laborers. This gap has only been 
widened by the financial crisis, which has led to 12 percent unemployment in 2010.499 This rate 
of unemployment generates high levels of poverty. About 20 percent of Egypt’s population lives 
below the poverty line, and of those many live in extreme poverty.500 This has pushed a large 
number of Egyptians into the informal economy, with informal employment constituting nearly 
40 percent of the country’s total labor force.501  

Political Overview 

National Government Structure and Centralization  

Egypt has maintained a highly centralized political and administrative system over its five 
thousand year old history. Today, Egypt’s government has a president and a prime minister, with 
power centralized in the office of the president. Following the 2011 Revolution, Egypt developed 
a new constitution, approved by a constitutional referendum vote in December 2012.502 As of 
2013, Egypt’s governmental functions and authority remain in a state of post-revolution 
transition.  

At the subnational level, Egypt’s governmental structure is divided into 27 units called 
governorates. Alexandria is one of these governorates, but it is one of only three that is a 
municipality indicating the national importance of the city. Governorates are headed by 
governors who are appointed by the president and some have a military background.  

The degree of centralization, however, differs depending on administrative function. Fiscal 
centralization is a prominent feature in the Egyptian economic system and financial resources. 
Until 1991, the national government centrally planned the economic system. The 1991 reforms 
included reducing taxes and relaxing price controls in response to pressure from international 
donors and lenders.503 Budgets at the local level must be approved by the governorates and then 
submitted to the Ministry of Finance. The Cabinet and Parliament then approve budgets in an 
annual process.504 Since most services are provided by the national government, Egypt spends 
only 14.7 percent of its budget on the local level, a much lower share than the 20 to 30 percent 
found in most developing countries.505 
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At the local level, municipal governments are authorized to collect taxes under a power assigned 
to them in the 1979 Law No. 43.506 Property and agricultural taxes are the primary taxes at the 
local level. The national government imposes a tax ceiling on local governments.  

Local Government Structure  

Local government structure is incredibly important when considering building urban resilience to 
climate change. The Alexandria governorate is organized in a structural hierarchy, which mirrors 
that at the national level. Under Law No. 52 of 1975 on Local Administrative Structure, Egypt 
passed reforms that centralized authority and resources.507 Each level of administration consists 
of two bodies: the local executive council and the local popular council.508 The governor and 
parliament appoint positions in the local executive council. This appointment process repeats 
throughout the majority of the governance structure. Alternatively, representatives in the local 
popular councils are elected by popular vote.509 Half of the members of the local popular council 
must be from the working classes and peasant groups.  

Local government structure in Alexandria is highly centralized under the authority of the 
governor, who, in turn, answers to the national government—specifically to the president.510 The 
national government constrains local governments in many ways, including its policy-making 
capabilities and authority. For instance, the national government controls the activities of the 
local councils. In addition, the central authority may disband the popular councils, as it did in 
June 2011 in hopes of replacing the regime of ousted President Hosni Mubarak.511 Given 
centralized power and these various checks, local administration is highly regulated by the 
governor and the national government. 

Climate Exposure and Vulnerability 

Hazards in Alexandria 

Alexandria is vulnerable to five different climate hazards: tsunami and marine submersion, 
coastal erosion, flooding, water scarcity, and ground instability and seismicity. 

Marine Submersion 

Marine submersion is “temporary flooding of coastal region by sea during severe 
meteorological...and tidal conditions causing storm surge.”512 As the sea level rises, marine 
submersion becomes a growing concern for Alexandria, particularly in the low-lying areas along 
the coastline of Dekhiela and Western harbors and east of El Montazah Palace to Abu Quir.513 
The Abu Quir sea wall, built in 1780, prevents some marine submersion but requires regular 
maintenance.514 Nevertheless, areas of rapid urbanization in Alexandria along the seafront—
where major urban projects are currently being constructed—are particularly vulnerable to 
marine submersion.515  

Coastal Erosion 

Several of Alexandria’s beaches are vulnerable to coastal erosion because of their low width and 
slope, and the absence of coastal protection devices. El Montazah, El Maamoura, and Abu Quir, 
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in particular, are vulnerable beaches. Two other beaches, Mandara and El Silcila, experience 
chronic long-term erosion of 20 centimeters a year.516 With the expansion of El Corniche—
Alexandria’s coastal highway constructed between 1998 and 2002—nearly half of the city’s 
sandy beaches disappeared because of the lack of sediments.517 The coastal erosion is a slow 
onset threat. Despite using sand replenishment, breakwaters, and groins, Alexandria’s coastline 
is steadily eroding.   

Flooding 

Alexandria is one of the wettest regions of Egypt, a country classified as semi-arid. Annual 
rainfall in the city amounts to an average of 200 millimeters, yet, in winter, extreme rainfall can 
reach 100 millimeters a day.518 Densely populated areas below sea level—such as the urbanized 
districts Abu Quir, Shar, and Al-Montaza—are vulnerable to flooding. As of March 2013, there 
were no planned developments in areas susceptible to flooding, but informal settlements, if not 
prevented, could be built in vulnerable areas.519 Overall, Alexandria is at low risk of storm 
flooding because runoff water is managed with wastewater in a combined sewerage and drainage 
network. The network’s discharge capacity is low, resulting in overflows during extreme winter 
storms. But flooding is not significant enough to cause damage.520 Future projections show that 
flooding could become more of a risk because of climate change and urbanization. If flooding 
occurs, areas near manholes and pumping stations could be damaged because of overflows.521    

Water Scarcity 

Alexandria’s main water supply is the Nile River through the Al-Mahmoudeya Canal. 
Groundwater is unsafe to drink because it is usually salinized by saltwater intrusion and 
pollution.522 Alexandria’s 2010 water needs are estimated at 4.5 million cubic meters a day for 
housing, industrial, and agricultural uses in the summer. The Nile River can currently supply the 
city with five million cubic meters a day, providing sufficient coverage.523 By 2030, the 
population of Alexandria will increase by 40 percent.524 With the projected rise in population, 
Alexandria will need to find additional sources of water.  

Ground Instability and Seismicity 

Ground instability and seismicity are growing risks.525 Alexandria is close to two active fault 
zones: the eastern Mediterranean Cairo Faiyoum fault and the Suez-Cairo Alexandria fault.526 
However, Alexandria’s relatively smooth land area will not exacerbate seismic vulnerability. 
Since seismic activity and ground stability are not related to climate change, Alexandria’s 
vulnerability to seismic activity will not increase in the future. Seismic activity and ground 
instability is a concern because it will likely damage buildings and cause collapses, especially 
those constructed without proper codes and in informal settlements. 

Alexandria experiences a diverse set of unique hazards in that the most significant hazards are 
slow onset. The nature of these hazards creates unique vulnerabilities for Alexandria as a tourist 
and industrial city.  



!
!

! 116 

Vulnerability  

The two areas in Alexandria most vulnerable to damage to buildings and infrastructure from 
hazards are along the coastline and informal areas. Buildings and infrastructure along the 
coastline will be affected by coastal erosion and marine submersion.  

In terms of coastal erosion, important infrastructure such as ports, coastal roads, and buildings 
near the coast are vulnerable to damage that could disrupt trade and tourism in Alexandria. The 
expansion of El Corniche, the coastal road in Alexandria, completed in 2002, significantly 
reduced sediments in Alexandria’s sandy beaches and, thereby, lessened the barrier between the 
coast and Alexandria’s urban center.527 Alexandria relies heavily on tourism and the erosion of 
its beaches could affect the influx of tourists and the amount of city revenue.  

The uncertainty of the future of sea-level rise and the limited data for Alexandria and the large 
Nile Delta region has led to a range estimates based on varying assumptions. Egypt’s National 
Strategy for Adaptation to Climate Change and Disaster Risk Reduction, released in 2011, 
reports that most recent sea-level rise estimates are at .5m to 1m scenarios by the end of the 
century.528 The variability of morphology of the Egyptian coastline influences vulnerability 
along the coast. The city of Alexandria rests on a linear limestone ridge which offers great 
protection against sea-level rise. However, Lake Maryut, Mandara, and El Tarh, and other low-
lying areas will be highly susceptible to the effects of this climate hazard.529 Although under the 
.5m estimates of sea-level rise the majority of the city would not be subjected to inundation,530 
the low-lying portions of the city will be greatly effected and many millions of inhabitants will 
be at risk. Economic endeavors such as agriculture, fisheries, industry, tourism, and other 
facilities in the surrounding areas will also be put in danger.  

Rapid urbanization, large internal migration, growing social stratification, and economic crisis 
have resulted in the unplanned development of many informal settlements throughout the 
Alexandria governorate. To date, the city has 30 ashwaiyyat—informal settlements—home to 
around 1.4 million inhabitants.531 Even though these areas only cover about 3.25 percent of the 
total area of Alexandria, they represented approximately 40 percent of the city’s total population 
in 2010.532 Alexandria’s informal settlements usually have high population density, poor 
building conditions, poor conditions for infrastructure, and a high percentage of people living 
below the poverty line. Because of the nature of informal settlements such as poor infrastructure 
and high population density, they are susceptible to damages by hazards such as flooding. 

Climate Change Adaptation and Urban Governance: Agendas and Plans  

International Agenda and National Organization Structures 

Egypt prides itself as a leading country in terms of fulfilling its international obligations towards 
climate change.533 It portrays itself as an important international leader especially in its unique 
regional position as a part of both the African and Arab region and the Middle East and North 
Africa. Egypt is a founding member of the G77 and a member of the Organization for Arab 
Petroleum Exporting Countries, which allow Egypt to leverage its economic power.534  



!
!

! 117 

Egypt was among the early signatories of the 1995 UNFCCC. In accordance with UNFCCC 
obligations, Egypt issued Law 4/1994 for the Protection of the Environment. The country then 
published national communications in 1999 and 2010 and, as of 2013, is working on the third 
national communication. In 1998, Egypt signed the Kyoto Protocol, committing to implement its 
stipulations by 2005.535 In response to the duties under the Kyoto Protocol to work towards 
mitigation of climate change, Egypt created the Egyptian Designated National Authority for 
Development Mechanism that includes the designation of the Egyptian Bureau (EB-CDM) and 
the Egyptian Council for Clean Development Mechanism (EC-CDM).536  

Led by the Minister of State for Environmental Affairs, the EB-CDM is comprised of 13 
permanent members from governmental and non-governmental organizations, including private 
businesses. Responsibilities of EB-CDM include implementation of Clean Development 
Mechanism processes and representation of Egypt in international policy debates and 
negotiations.537  

EB-CDM acts as the EC-CDM’s permanent secretariat. The Egypt Environmental Affairs 
Agency (EEAA) heads the bureau’s five representatives from the Ministry of State for 
Environmental Affairs, Ministry of Electricity and Energy, and Ministry of Industry and Foreign 
Trade. The EB-CDM’s responsibilities include monitoring projects, maintaining relations with 
the Clean Development Mechanism Executive Board, and organizing EC-CDM meetings.538 

Egypt also adopted the Hyogo Framework for Action: Building the Resilience of Nations and 
Communities in Disasters (HFA) in 2005 through the UNISDR. In 2006, Egypt created the 
National Committee for Crisis Management and Disaster Risk Reduction, creating a national 
platform to integrate both disaster risk reduction and crisis management. The main tasks include 
coordinating, developing a culture of prevention and disaster risk reduction, and facilitating 
integration of disaster management and risk reduction policies, plans, and programs.539 The 
Committee consists of the chairman of the Egyptian Cabinet Information and Decision Center 
(IDSC), head of the Armed Forces Crisis Center, representatives from relevant crisis/disaster 
management ministries, governorates, and other entities. However, EEAA is not included. Also, 
in 2010, in response to HFA, IDSC released a National Strategy for Crisis/Disaster Management 
and Disaster Risk Reduction.  

Egypt’s international obligations between the UNFCCC and UNISDR sometimes overlap and 
can conflict or duplicate goals/obligations. HFA intended to separate the UNFCCC and UNISDR 
issues. Both the UNFCCC and UNISDR encourage creation and attention to planning for climate 
change, however the focus of UNFCCC is mitigation while the UNISDR’s is on disaster risk. 
Since actors involved in EB-CDM and ED-CDM are not included in the National Committee for 
Crisis Management and Disaster Risk Reduction, the goals represented under these organizations 
are duplicated in these organizations. Egypt’s international commitments to UNFCCC, the Kyoto 
Protocol, and HFA demonstrate extensive influence and coordination with international actors. 
However, the overlap, as seen by the stated goals and aims, between these obligations creates 
duplications and contradictions undermining a focused effort towards climate change resilience 
in Egypt.  
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National Agendas and Plans 

National Law 4/1994 regulates the responsibilities of Egyptian ministries regarding the 
environment. The law established the EEAA giving it an independent budget and its 
headquarters in Cairo.540 The agency is responsible for legislation, data, reports, profiles of new 
and urban areas, and national plans and projects.541 Although the law focuses on environmental 
issues in general, some elements, such as the integrated environmental management of coastal 
zones, are related to climate hazards.542 The EEAA identifies the main IPCC-priorities for Egypt 
as sea-level rise, water resources deficiency, agricultural crop deficiency, and extinction of some 
crops.543 Thus, the EEAA is responsible for the majority of environment-related issues in Egypt 
where climate change issues are typically framed as environmental issues. 

The EEAA is designated to communicate with the UNFCCC on the current status of Egypt’s 
obligations. The first national communication published in 1999 identified the country’s GHG 
inventory, the expected impact of climate change, mitigation and adaptation options, and other 
initiatives Egypt took to deal with climate change. The research gaps to the science on climate 
change and its impact in Egypt, the need to increase awareness, and the need for policy-oriented 
research were also identified.544 The first communication included representatives from other 
ministries to enhance collaboration.  

The EEAA assessed vulnerability and possible adaptation measures by sector: agriculture, 
coastal zone management, aquaculture and fisheries, and water resources.545 Although adaptation 
and vulnerability are discussed, the communication focuses primarily on GHG inventory and 
mitigation. The focus on mitigation may be in response to pressures from the UNFCCC, despite 
Egypt’s minimal contribution to GHG emissions.546 The first national communication draws 
attention to sea-level rise and its impact on Alexandria as Egypt’s second largest city, industrial 
center, main harbor, and an important summer resort.547 However, Alexandria is addressed along 
with Damietta, Rachid (Rosetta), Port Said, and Suez as important coastal delta cities—although, 
compared to Alexandria, the latter four have relatively smaller populations and less industrial 
activity.548 The document also identifies sea-level rise as a major issue for the Nile Delta and for 
Egypt’s northwestern coast. While mitigation and adaptation plans are explored, the national 
communication does not include any financial estimates for implementing measures proposed by 
the communication. In sum, the communication established a baseline for needs and priorities.  

The second national communication, submitted by the EEAA in 2010, is more comprehensive 
than the first and incorporates contributions from ministries—such as water, planning, 
agriculture, defense, and meteorology—and from non-governmental experts. Like the first, the 
second communication focuses on mitigation and GHG emissions,549 but includes extensive 
discussions of vulnerabilities and adaptation measures for sectors such as water resources, 
agriculture, coastal zones, tourism, housing, roads, and health.550 Building upon the previous 
communication, this document explores efforts and progress made since the 1999 document on 
topics such as transfer of technology, research, education, training, and public awareness.551 The 
second communication goes further than the first as it explores, financial, technical, and capacity 
needs including a breakdown of how much individual projects and priorities may cost.552 
However, it does not indicate the funding structure for the projects and priorities. The second 
national communication set the groundwork for the inclusion of non-governmental actors in the 
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process of planning for climate change. Contributors included academic institutions, research 
facilities, and sector specific experts, allowing a more comprehensive analysis.553 

In 2010, the EEAA began preparing for the third national communication. As of early 2013, the 
committee was halfway through the process of contracting the needed studies. However, the 
same consultants are contributing to the third communication as the second communication, and 
thus no new perspectives are added. 

In another major initiative of the Egypt government, undertaken to fulfill responsibilities of the 
HFA, IDSC authored a National Strategy for Crisis/Disaster Management and Disaster Risk 
Reduction (NSCDMDRR) in 2010. The objective of this strategy is to improve the national 
system of crisis/disaster management and disaster risk reduction, coordination between different 
levels, and collective participation.554 The strategy’s main aims include: 

1. Including crisis/disaster management and disaster risk reduction into sustainable 
development; 

2. Building capacity of society through building a national mechanism and preparing legal 
and legislative review; 

3. Promoting partnerships with civil society;  

4. Developing data, information, and technology exchange;  

5. Promoting existing warning systems; and  

6. Identifying areas for follow up, assessment, and progress.555  

The National Crisis Management Strategy includes a strategy to implement national plans, 
including risk reduction elements, floods, major fires, earthquakes, droughts and major trade 
centers evacuation manuals, and emergency plans for Nile-related crises.556 However, these 
individual plans do not name responsible agencies despite naming specific hazards. Without 
clearly identifying agencies responsible for implementation, it is unlikely that any organization 
will step up and take on the aims suggested by this plan, especially when they were not included 
or did not contribute to the plan. 

The IDSC, also under the HFA obligations, wrote Egypt’s National Strategy for Adaptation to 
Climate Change and Disaster Risk Reduction in 2011.557 The Adaptation Strategy aims at 
increasing flexibility of Egyptians to deal with climate change-related disasters and risks. In 
increasing flexibility, the government will expand its ability to absorb, contain, and reduce risks 
and disasters.558 The success of the Adaption Strategy depends upon several indicators including 
political will; human, financial, and natural resources; changes to institutional frameworks, 
legislation, and laws; strengthening public awareness; monitoring, assessment, follow up, and 
identification for social and economic assessments.559  

The Adaptation Strategy, like the national communications, identifies the coastal zone and sea-
level rise as priority because 15 percent of Egypt’s total population lives in the coastal zone.560 
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The Adaptation Strategy also identifies urban areas and population distribution as areas of 
vulnerability. Yet, it offers little analysis of the risk to urban areas beyond asserting the need for 
relocation of informal settlements.561 The consideration of short-term versus long-term progress 
is unique to the Adaptation Strategy, as other plans do not designate planning in terms of their 
immediate and enduring consequences. However, these considerations are incomplete since the 
operational measures identified are not designated into one specific five-year increment over the 
next 20 years.562  

While several plans exist, there is little evidence of integration of plans or communication 
between agencies. In one of the few exceptions, the Adaptation Strategy states that the IDSC 
integrated the coastal management plan into the National Crisis Management Strategy,563 yet 
there is no clear evidence of integration. The similarity of both plans’ goals can be attributed to 
the overlap between the two overarching purposes of both plans, the same authoring agency 
(IDSC), and that both are in response to the HFA. The Adaptation Strategy and the second 
communication have similar integration in that the Adaptation Strategy draws its budget 
estimates from the second national communication.564 However, the budget from the second 
national communication does not indicate a funding structure. 

The Egypt Ministry of Water Resources and Irrigation, the Coastal Research Institute (CoRI), 
and the Egyptian Shore Protection Authority in collaboration with the United Nations 
Development Program (UNDP) created the Adaptation to Climate Change in the Nile Delta 
though Integrated Coastal Zone Management plan in Egypt. The delta and the Nile valley 
comprise 5.5 percent of the total area of Egypt but contain over 95 percent of its people. Given 
that 25 percent of this population resides in the Low Elevation Coastal Zone, creation of the 
management plan is an obvious priority.565 The goal of the project is to enhance resilience and 
reduce vulnerability and it includes three major outcomes:566  

1. Strengthening regulatory framework and institutional capacity improving resilience of 
coastal settlements and infrastructure; 

2. Implementation of strategies and measures that facilitate adaptation to climate change 
impacts in vulnerable coastal areas in the Nile Delta; and 

3. Establishing of monitoring and assessing frameworks and knowledge management 
systems to facilitate adaptive management.567  

This plan identifies relevant actors and their responsibilities in managing the coastal zone 
including actors not included in the planning stage of this strategy.568 The strategy also identifies 
barriers to adaptation including the lack of a legal framework for coastal management and 
protection, an institutional framework addresses climate change risk, the technical capacity in 
agencies responsible for coastal zone management, and institutionalized mechanisms for public 
involvement.569 Unlike other strategies previously mentioned, this adaptation strategy includes a 
thorough funding break down and letters of support from donors.570  

At the national level, Egypt prioritizes planning, as evident in the plethora of plans created by 
several government agencies. However, the excess of plans creates multiple and overlapping 
objectives with no common goals and a lack of coordination in the planning process. Given the 
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complexity of climate change issues—including mitigation and adaptation and risk management 
across a range of hazards—the challenge of coordination is understandable, yet consequently 
implementation and funding of plans is rarely fully developed.  

Alexandria Specific Planning 

Because sea-level rise is a priority to Egypt, Alexandria receives attention as a coastal city along 
the Nile Delta and as a major port for Egypt. According to the Adaptation Plan, the narrow 
coastal strip that comprises Alexandria’s seafront lays on a raised barrier of limestone, an 
average of four meters above sea level. The Adaptation Plan asserts that the limestone provides a 
natural shield against sea encroachment except for in particularly low-lying areas that only 
represent 13 percent of the total seafront.571 Yet, other assessments claim that 1.6 millimeter of 
land subsidence occurs annually in Alexandria.572 Thus, assessments disagree on the degree of 
vulnerability. The Adaptation Strategy suggests that Alexandria should not be prioritized despite 
several assessments showing otherwise.  

Proposed adaptation measures in Alexandria include both “soft” and “hard” measures. Soft 
measures include beach nourishment on five of Alexandria’s beaches: El Shatby, Stanley, Sidi 
Bishr, El Asafra, and El Mandra. Hard measures include seawalls, revetments, groins, and 
breakwater, among others. Hard measures can be expensive to construct, may cause unexpected 
erosion, are costly to maintain, will disrupt natural flow of water, and may adversely affect 
nearby areas.573 Despite these vulnerabilities, Alexandria is only mentioned once in the National 
Crisis Management Strategy, perhaps explained by the slow-onset nature of sea-level rise and 
erosion.  

The city of Alexandria does not have its own adaptation plan or disaster risk management plan. 
The top-down approach to planning in Egypt is observed in the lack of planning at the municipal 
level. Alexandria is typically addressed along with Damietta, Rachid (Rosetta), Port Said, and 
Suez as important coastal delta cities despite the latter four’s relatively smaller populations and 
lack of industrial activity in comparison to Alexandria.574  

Assessment of Planning at the National and Local Levels 

Despite extensive efforts, plans are not integrated at the national level. EEAA and IDSC overlap 
in their functions, yet the national communications do not include IDSC input, and the adaptation 
and disaster risk management plans do not include EEAA input.  

In Egypt, there are requests for more research and more studies, as the issues are constantly 
evolving and changing. Yet, the research findings are not well integrated into comprehensive 
planning or implementation. Beyond the scientific and technical research, there is a need for 
socioeconomic analysis of adaptation and vulnerability.  

Assessment of Capacity Building for Urban Resilience to Climate Change 

Improving capacity building of climate change adaptation and resilience is a priority in several of 
the plans mentioned. Capacity building efforts frequently combine government workers and 
public awareness. For example, the first national communication identifies capacity building as 
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training, education, and awareness.575 Specific programs in terms of public awareness recognize 
the importance of using media.576 In terms of education, two approaches include integrating 
environment into existing curriculums and establishing degrees and courses in environmental 
science.577 Finally, training includes developing multi-disciplinary educational and training on 
climate change.578 Also, the second national communication reiterates the capacity building 
efforts as training, education, and awareness, continuing to combine capacity building for 
government workers and public awareness.579 

The IDSC identifies capacity building in the Adaptation Strategy as strengthening early warning, 
identifying priorities, formulating adequate legislation, developing regulations for coastal 
development, and assessing human resources.580 This definition differs from capacity building as 
defined by the EEAA in the national communications as seen above.  

While most plans mention capacity building, they usually do not elaborate on an implementation 
strategy. Trainings and workshops do occur to help train those working with climate change. 
Egypt’s scientific capacity is growing as can be seen by the number of Egyptian authors 
contributing to the IPCC reports. However, awareness and capacity building for policy makers 
needs to be expanded. For example, in Egypt the gap between science and policy exists—as seen 
through the calls for capacity building amongst policy makers in several of the plans mentioned 
above—and can be overcome through capacity building for policymakers. Public perception of 
climate change leans towards mitigation more than adaptation. Mitigation measures—for 
example, plant a tree, conserve water and electricity—are easier to implement by individuals 
than adaptation measures. Thus, as capacity building expands, the focus will soon shift towards 
targeting adaptation training and specifically training policy makers.  

Public perceptions towards climate change in Egypt are two-fold depending on if you are an 
expert or policy maker and part of the public. Experts perceive that more climate-change related 
studies and research must be completed. This perception hinders moving forward into planning 
and implementation. Policy makers and the public either do not believe in climate change or 
connect it exclusively to global warming. The long-term nature of Alexandria and Egypt’s 
vulnerability ensures that the public does not think about climate change. Thus, a divergence 
exists between science and policy since policies do not reflect the research completed on Egypt 
and climate change. The separation ensures that policy makers will not invest in addressing an 
issue they see as questionable. 

Building Urban Resilience: Implementation and Effectiveness  

National governments have a stronger capability to develop and implement plans than local 
government. Despite this capability, the current political instability, short-term, routine thinking 
of the public and policymakers, and the slow onset of climate change hazards facing Egypt 
inhibit the implementation of any plans. Thus, the local government of Alexandria—without 
supporting collaboration with the national government—has little capability to implement 
strategies or initiate projects.  
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Revolution 

The nature of post-revolution Egypt will directly affect the country’s efforts to build urban 
resilience to climate change. The local popular councils—the most basic form of local 
government—have been disbanded since June 2011. No date has been set for new elections. On 
a larger scale, there has been a great turnover in governmental appointments, in particular 
ministers. As an example, the EEAA has had three different ministers in the last year alone. This 
type of change has been described as both a blessing and a curse. For younger officials, this rapid 
administrative change removes older officials who may have not been as knowledgeable or 
accepting of climate change hazards. Greater mobility within ministries for these young 
professionals can gain greater access to positions of power with greater influence in 
implementation of climate change adaptation strategies. However, this change also has negative 
consequences. For those working on capacity building, the rotating hierarchy means that one 
must frequently rebuild understanding with new officials when trying to win support for climate 
change programs. 

Another important impact of the revolution on implementation is the suspension of some 
projects. One example of this is USAID’s decentralization project. Started in 2005, this five-year 
task focused on supporting the efforts of the Egyptian government to decentralize selected public 
sector functions to lower levels of government.581 However, this program was almost 
immediately discontinued after the revolution in 2011. Although there is discussion of restarting 
the project, without the administrative support of the previous regime, it might not be possible 
given the instability of national and local governance. This example is indicative of the current 
atmosphere of Egypt: programming has stopped as people fear losing their jobs, which leads to 
limited innovation in the public sector. Many Egyptians are waiting to see how the national 
government will reform before moving forward as Egyptian society is being altered in 
fundamental ways by both the revolutionary and post-revolutionary period.  

Short-Term vs. Long-Term Thinking  

One major factor that is impeding effective implementation of adaptation projects is the short-
term orientation of the Egyptian public, governmental officials, and other policymakers 
concerning climate change. Given the current political situation in Egypt, short-term needs and 
competing priorities are taking precedence over climate change adaptation. People are focused 
on where they are going to live, what they are going to eat, how they are going to work. For 
some government officials, climate issues are high on the agenda. However, this is generally due 
to other, more political or economic motives than building resilience. For instance, the 
construction of the new Ethiopian Dam has become a matter of national security. Water scarcity 
is not primarily a climate change issue but rather a political one. For important policy makers 
other priorities—such as democracy and unemployment—must be handled before turning to 
climate change adaptation. They cannot visualize the effects of climate change to Egypt in the 
next 50, 100, or 150 years when the government is reshaping itself, and dissatisfied citizens are 
demonstrating in the streets every day.  

A specific example of short-term thinking in a policy decision is the construction of El Corniche 
along the coastline in Alexandria. This massive road was built to ease traffic burdens on the 
rapidly growing Alexandria governorate. It runs 10 miles along the coast and was recently 
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lengthened further over the Mediterranean Sea. This lengthening process was undertaken without 
complete investigation of its effects on Alexandria’s sandy shores. Consequently, it has lead to 
an increase in Alexandria’s coastal erosion and increased saltwater intrusion, although policy 
makers portrayed this road as a precaution against sea-level rise. The construction of El Corniche 
to satisfy a short-term desire has resulted in a potential long-term issue that will be likely be 
exacerbated by climate change hazards.  

Slow-Onset Climate Hazards 

The particular types of hazards in Alexandria influence the tendency towards short-term 
thinking. This region contends with slow-onset climate hazards—like sea-level rise, coastal 
erosion, and saltwater intrusion—rather than rapid-onset hazards like flooding. Although 
Alexandria is prone to occasional flash floods, this is viewed as a weather pattern more than an 
effect of climate change.  

The climate change hazard most commonly associated with Alexandria is sea-level rise. The Nile 
Delta region is one of the most vulnerable regions in the world for this hazard. However, when 
discussing sea-level rise, the focus is not on the urban area of Alexandria specifically, but on the 
entire Nile Delta region. In fact, three major research centers on climate change in Egypt—the 
CoRI, the Alexandria Research Center for Adaptation to Climate Change, and the Central 
Laboratory for Agricultural Climate—focus their studies on the enormous vulnerability of the 
entire region rather than just in the Alexandria governorate. They state that the overall risk of the 
region is exceedingly high and the effects of climate change in this region will have dramatic 
impacts on the country as a whole. The Nile Delta is home to half of Egypt’s population and 
constitutes 65 percent of the agricultural land in Egypt. The Delta is an essential piece of Egypt’s 
continued survival, and its very existence is being threatened. Because of the importance of the 
Delta and the extreme risk it faces due to climate change hazards, urban resilience in Alexandria 
is viewed as only one element to consider in planning and implementation. As such, the focus is 
on protecting the Delta as a whole rather than an emphasis on safeguarding the governorate.  

Assessment of Collaboration 

The lack of collaboration among relevant sectors and organizations at all levels of government is 
one of the largest and most powerful obstacles to implementing adaptation projects and building 
urban resilience to climate change in Alexandria. Several factors contribute to this 
uncommunicative atmosphere. First, agencies have always worked separately. This is true even 
for organizations under the oversight of the same ministry. Based on the top-down hierarchy, 
governmental agencies are given assignments and data by their superiors. The strict vertical 
centralization of the national government leaves no flexibility or incentives for horizontal 
partnerships. Furthermore, a climate change agenda may be inconsistent with an agency’s 
understanding of its mission. For many in Egypt, climate change is an environmental issue, not 
an economic or social issue. While some organizations are attempting to change national 
perceptions of climate change, many of those in power do not recognize its potential impact on 
their work.  

At the same time, collaborations and partnerships around climate change in Egypt are present 
and planning efforts are becoming more collaborative as stakeholders recognize its importance. 



!
!

! 125 

One example of a successful governmental and international NGOs relationship is the one 
between CoRI and UNDP. The two have worked closely since the CoRI’s inception and UNDP 
has been instrumental in fostering a concern about climate change within the center In terms of 
implementation, CoRI is the most prepared to move forward with running adaptation projects in 
Alexandria and the Nile Delta region. In particular, their partnership with GEF and others to 
create the Adaptation to Climate Change in the Nile Delta through Integrated Coastal Zone 
Management plan mentioned above. Implementation of projects was slated to begin in 2011 
however this was halted due to the Revolution and has not yet been reinstated. Regardless, the 
construction and possible future implementation of the GEF project is a project of the strong 
partnership between CoRI and UNDP. 

Assessment of Data Sharing 

The lack of Data sharing is another obstruction to implementation. As this chapter has already 
noted, there are a growing number of experts on climate change resilience in Egypt as well as 
numerous plans to combat hazards and build adaptation measures. However, data about the 
effects of climate change hazards in this region is frequently difficult to access. First, the national 
government owns and controls access to this data. Given its lackluster reputation concerning 
transparency, finding this data is difficult. Similar to the national government, independent 
researchers are very hesitant to share data with others, since in Egypt knowledge is power. 
Having control over specific sets of Geographic Information Systems mapping or survey results 
means that individuals maintain some personal influence over the recognition and use of their 
work. Finally, there has been an almost complete lack of new data since the 2011 revolution. 
Many organizations, governmental agencies, and international NGOs have been unable to gather 
data due to more pressing priorities in Egypt. This lack of new data and poor data sharing greatly 
impede collaboration and implementation.  

Influence and Work of Non-Governmental Organizations 

Even though implementation by national and local governmental actors has been limited, civil 
society—through the work of non-governmental organizations—is working to build urban 
resilience to climate change. Until the revolution, civil society played a very small role in 
Alexandrine society. Under the existing structure, there was little space for the public and civil 
society to make viable gains and achieve influence within the governance structure. In fact, the 
elections for local popular councils were some of the only forums in which the public could 
voice their opinion and could possibly incite action due to the established atmosphere of non-
interaction between civil society and the government. The majority of government officials are 
appointed, and elections were understood to generally be fraudulent resulting in low voter 
turnout before 2011.  

However, following the revolution, the size of civil society has rapidly grown and is now 
becoming an important factor. Activists and local NGOs all work to raise awareness and lead 
small projects in their community. Multilateral organizations and bilateral aid organizations have 
played an important role in creating discourse around climate change in Egypt and implementing 
climate change-related projects. Most importantly, many of these larger organizations are 
collaborating with local government officials on reports and studies concerning climate change, 
disaster risk management, and informal settlements. These reports have helped shape the national 
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governmental activities. The city of Alexandria has partnered with international NGOs to 
conduct research and provide services and goods. However this type of NGO collaboration 
happens more frequently at the national government level than the local level. In sum, civil 
society—though blooming—still wields very little political power and clout within the 
centralized Egyptian government.  

Conclusions  

Alexandria’s case study is distinctive for three major reasons. Firstly, Egypt is in political 
transition. Since the 2011 revolution, the authority of local level government has been virtually 
suspended. Thus, Egypt struggles to define new roles of governmental actors and to reassert 
authority.  Secondly, the high degree of centralization of the public sector in Egypt ensures that 
local level planning and implementation is very limited, if not non-existent. Yet centralization 
has both positive and negative effects. As a positive, planning occurs at higher governmental 
levels where more resources and more integrated plans can come to fruition. For example, 
planning involving Alexandria’s coast is integrated into a larger Nile Delta coastal plan. 
However, local actors are removed from the process, creating challenges at the implementation 
stage. Finally, planning in Egypt is focused on the long-term. As a consequence of national level 
planning, the focus of climate change adaptation in Alexandria has been on coastal erosion and 
water scarcity—both slow-onset disasters. Other short-term risks, such as flash flooding, are 
lower priorities."The focus on the long-term is a result of high levels of scientific research and 
studies conducted by CoRI and the Alexandria Research Center for Adaptation to Climate 
Change, amongst others.  

These three unique characteristics of Egypt directly contribute to the lack of climate change 
adaptation efforts in Alexandria, despite the fact that national- and international-level planning in 
Egypt is robust. Egypt’s commitments to UNFCCC, HFA, and the Kyoto Protocol ensure 
planning at the national level and the inclusion of several governmental departments including 
the EEAA and the IDSC. The plethora of plans indicates that climate change planning is on the 
national agenda. However, the lack of Alexandria-specific plans—designed by local officials or 
otherwise—indicates that climate change adaptation is not on the local agenda.  

Alexandria has done little-to-no implementation of the climate change adaptation plans and 
projects. This stems from the instability of the revolution, the slow-onset hazards facing the city, 
and the short-term, routine mentality of local officials. Though plans are in place, 
implementation is crucial to build urban resilience for the future. 

Technical and research capacity in Alexandria and Egypt is advanced. Egypt has a growing 
number of experts on climate change working in the national government, local government, 
NGOS, and academic institutions. These individuals are often involved in many different types 
of climate- and disaster-related organizations. The challenge is translating this knowledge into 
awareness and implementation of climate change adaptation.  

Alexandria is an ancient city with particular vulnerabilities because of its status as a seaport and 
an industrial center. Despite Egypt’s international and national efforts, the city of Alexandria has 
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little resilience to climate change. With Egypt’s high technical capacity, increased political 
capacity could bridge the policy and science gap.  
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Chapter 9.  Casablanca 

By Mely Jacobson and Allison Minor 

As a North African country, Morocco has a unique history and identity, often aligning with the 
Middle East more than sub-Saharan Africa. It had only a brief colonial experience and, as a 
lower middle-income country, has a higher level of economic and human development than most 
sub-Saharan countries. Further, as a country with a strong monarchy, it has a distinctive political 
structure where power and authority are highly centralized, especially in Casablanca. As the 
economic capital of Morocco, Casablanca is Morocco’s largest and arguably most important city. 
However, it is not the political capital of Morocco. These features and others influence the nature 
of climate change vulnerability in Casablanca, as well as initiatives for building resilience. 

Casablanca faces three main climate hazards: flooding, sea-level rise, and water scarcity. Serving 
as the economic capital of the country means that the city benefits from resources and a certain 
level of prioritization regarding infrastructure and disaster risk management. Yet its status as the 
economic capital can also mean that economic interests are prioritized over other interests, 
including sustainable urban planning and climate change adaptation. This can lead to 
overdevelopment of vulnerable areas like the coast and floodplains, exacerbating the potential 
effects of climate hazards such as flooding and sea-level rise. This overdevelopment includes 
informal settlements that tend to emerge in growing cities with significant inequality and housing 
shortages. A variety of factors make residents of slums especially vulnerable to flooding and 
other hazards.  

The highly centralized nature of power and authority at the national and regional levels is an 
especially important factor affecting the development of initiatives to improve climate change 
resilience. The central powers in the Greater Casablanca region and in the nation as a whole have 
the capacity to mobilize important initiatives across different agencies, areas, and interests, and 
such initiatives have enhanced climate change resilience in the past. However, this structure also 
limits the number of actors that can play a meaningful role in decision-making, especially 
regarding urban planning. By narrowing the number of perspectives and objectives in planning, 
this also tends to mean that a national security agenda is prioritized over other agendas, including 
climate change. Instead, any climate change agenda tends to be more latent, or connected to a 
broader security agenda. The centralized political structure also contributes to the lack of a 
culture of horizontal coordination between government agencies, which can mean that important, 
progressive climate change policies and resilience initiatives remain isolated in different 
government bodies, without the collaboration needed for a cross-cutting issue like climate 
change. These challenges to improving resilience are not insurmountable, and identifying the 
challenges helps clarify how climate change initiatives could be more successful in the future.  
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City Profile 

Historical Overview  

Casablanca was initially settled by Berbers under the name of Anfa and was used as a port by the 
Phoenicians and Romans. The Portuguese conquered Anfa in the 15th century, and built a fortress 
in the ruins, but control of the city later shifted to the Spanish. It was at this time that it gained 
the name “Casablanca.” Europeans abandoned the city after it was destroyed by an earthquake in 
1755, but the Sultan of Morocco built a small city to the north of the ruins of Anfa 15 years later 
to take advantage of the natural harbor.582 The population remained minimal until the beginning 
of the French protectorate in 1912. Over the next 44 years of French control, however, the 
population swelled from 12,000 inhabitants to almost a million. The French renamed the city 
Casablanca, and Anfa now refers to just one area of the city.583  

The French were also attracted by Casablanca’s natural harbor and potential as a port city. They 
focused their economic resources in Casablanca, dedicating less attention to historically and 
religiously important cities, including Fes, Meknes, and Marrakech. This was one manifestation 
of a general strategy of the French protectorate powers, whereby they sought to separate the 
French and Moroccan spheres, leaving the Moroccan spheres fairly untouched. The same 
strategy is evident in Casablanca itself. The small, predominantly Moroccan “old city” of 
Casablanca―commonly referred to as the medina―was left undeveloped by the French. The 
French “new city,” on the other hand, was designed in the French style, with wide boulevards 
radiating out from the port, the economic heart of the French colonial city.584

 There remains a 
stark contrast in the level of development and economic activity between the medina and the new 
city in Casablanca. The “new city” plan neglected housing options for Moroccans in favor of 
replicating a French city for the colonists. Infrastructure and building quality remains 
significantly lower in the medina. This contributes to vulnerability in the city, particularly to 
flooding.  

The policies of the French protectorate powers had important demographic impacts as well. The 
economic draw of colonial Casablanca’s modernized port and nascent industrialization drew a 
significant number of migrants from rural Morocco to the rapidly growing city. Informal 
settlements known as bidonvilles, or tin-can towns, appeared in Casablanca’s periphery in order 
to absorb the constant influx of migrants. These temporary dwellings became permanent during 
the economic downturn of the 1930s.585 The bidonvilles grew in size and population at a rapid 
rate, a trend that continues into the present day. 

Location 

The highly urbanized Casablanca prefecture is part of the Greater Casablanca region, which is 
also made up of the prefecture of Mohammedia, the province of Mediouna, and the province of 
Nouaceur (see Figure 9.1). Situated on the Atlantic coast in northwest Morocco, it has 50 
kilometers of coastline and is bordered on the west by the Chaouia farmland. Greater Casablanca 
covers 1,615 square kilometers. The Casablanca prefecture (henceforth referred to as 
“Casablanca”) encompasses 386 square kilometers.586  
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Figure 9.1  
Administrative Divisions of Casablanca 
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Sources: OpenStreetMap, Map Library, GADM, Agence Urbaine Casablanca. 

Economy and Growth 

Casablanca is Morocco’s economic capital, dominating several different sectors of Morocco’s 
economy. As the location of the stock market and home to half of all banking transactions in the 
country, Casablanca is the de facto financial capital as well. Greater Casablanca alone accounts 
for 21 percent of the country’s total GDP. Manufacturing, the financial sector, real estate, and 
commerce make up the bulk of GDP in Greater Casablanca (see Figure 9.2). Unlike the rest of 
the country, agriculture plays a small role in the economy.587 GDP contributions by sector do not 
align with the proportion of employment shared by each sector. Manufacturing is the 
overwhelmingly dominant sector in terms of GDP contribution, yet the service 
industry―primarily hotels and restaurants―actually employs a greater portion of the 
population.588 This reliance on a relatively low-wage sector means that individuals will be 
especially vulnerable if climate hazards damage infrastructure associated with the service 
industry. Foreign trade is also important; the ports of Casablanca and Mohammedia account for 
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55 percent of the nation’s foreign trade. Casablanca exports a range of products, but the most 
important export is phosphate, which, in tons, comprises 75 percent of all exports.589 

Figure 9.2  
GDP by Sector in Greater Casablanca 

Source: Annuaire Statistique 2010.  

Together, these different sectors bring the GDP per capita in Greater Casablanca to 177 percent 
of the national average, at 35,300 Moroccan Dirhams per person (US $4,084). However, in 
addition to significant inequality between different income quintiles, there is significant 
geographic inequality between the prefectures and provinces of Greater Casablanca. Casablanca 
has the highest GDP per capita, followed by Mohammedia, Mediouna, and Nouaceur.590 The 
concentration of important economic infrastructure in Casablanca motivates the government to 
respond efficiently to any climate-related disasters to prevent any potential damage to 
infrastructure, especially for critical sectors like phosphates and the port. Nevertheless, the focus 
on economic activity in the city may contribute to a tendency to disregard issues of climate 
vulnerability when they compete with economic interests.  

Casablanca possesses significantly greater financial resources than many other cities profiled in 
this project that do not fall within the lower middle-income bracket. In other countries, national 
per capita income is as low as US $300 to 400 per year.591 The Moroccan government’s 
relatively greater resources should give Casablanca an advantage in funding adaption projects, 
especially those related to infrastructure. Likewise, relatively greater resources of the populace 
should improve their individual resiliency to economic shocks or disasters associated with 
climate change. Finally, Casablanca has benefited from relatively consistent economic growth.  

Annual economic growth rates in Greater Casablanca fluctuated between three and eight percent 
from 2001 and 2012 but have averaged five percent annual growth over the past 10 years.592 The 
GDP growth within Casablanca is modest compared to that of Nouaceur and Mediouna, while 
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Mohammedia registered negative growth between 2004 and 2008. The different growth rates 
represent a decentralization of economic activity within Greater Casablanca, with activity 
moving away from Casablanca to Mediouna and Nouaceur. This process of urban sprawl in 
Greater Casablanca affects both economic and demographic activity.593 

Demographics 

The Greater Casablanca region is home to over 3.8 million inhabitants, with a population density 
of 3,366 inhabitants per square kilometer. The majority of the population resides in Casablanca, 
home to over 3.19 million inhabitants, compared to 636,401 in Mohammedia, Nouaceur, and 
Mediouna combined. As depicted in Figure 9.3, population density is much higher in Casablanca 
at 17,002 inhabitants per square kilometer.594  

Figure 9.3  
Population Density in Greater Casablanca 
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Source: Open Street Map, Map Library GADM.  

While Casablanca is almost exclusively urban, the surrounding prefectures include significant 
rural populations, though this is changing with urban sprawl.595 While the population growth rate 
for Casablanca is fairly low (0.8 percent per year), it is much higher in the surrounding 
prefectures and provinces, with some estimates at 15 percent growth in recent years.596 The 
slower growth in Casablanca in recent years has slowed the overall growth rate of Greater 
Casablanca, as depicted in Table 9.1.  

The already high population density in Casablanca seems to be pushing populations outward to 
other prefectures. However, the number of new households in Casablanca is growing at the high 
rate of 2.9 percent, due to a number of social factors, particularly the young population and 
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inward migration. High demand for housing has contributed to the growth of informal 
settlements within Casablanca and neighboring prefectures.597  

Table 9.1 
Population of Greater Casablanca 

Year 1971 1982 1994 2004 2010 

Population 1,718,921 2,470,434 3,126,785 3,631,061 3,818,700 

Source: Annuaire Statistique 2010. 

Migration 

Rural-to-urban migration has been a reality in Morocco for decades. Seasonal migration is a 
historical phenomenon, whereby men migrate for economic opportunity for a part of the year, 
but ultimately return home. However, migration to the city has become more permanent in recent 
decades, with men and their families remaining in urban areas.598 Migration is also linked to 
environmental factors. Studies show a significant correlation between meteorological conditions 
and levels of rural-to-urban migration, especially in times of drought.599 This illustrates the 
diverse and indirect ways that hazards linked to climate change can affect Casablanca. Rural-to-
urban migration within Morocco as a whole is growing, with an average of 106,000 people 
leaving rural areas annually between 1994 and 2004, compared to 45,000 annually from 1952 to 
1960. There is considerable internal migration within the Greater Casablanca region to areas 
outside of Casablanca, especially Nouaceur. This again highlights the trend of urban sprawl in 
Greater Casablanca.600  

Profile of the National Government 

Morocco is a constitutional monarchy with a unitary government. The King continues to enjoy 
significant executive power, even after a new constitution in 2011 sought to expand the powers 
of the elected parliament. The parliament is made up of two houses: the Chamber of 
Representatives, the lower house, and the Chamber of Counselors, the upper house. The former 
has 325 members that are directly elected every six years. The latter has 270 members elected 
indirectly every nine years by popularly elected councils. The Prime Minister is considered the 
head of government and enjoys some executive powers. The King selects the Prime Minister, but 
the 2011 constitution now requires that he select someone from the dominant party in parliament. 
The King appoints the cabinet and ultimately nominates all major positions in the public 
administration, including regional governors and Walis.601 Parliament has legislative authority, 
but the King promulgates law, giving him the power to change or deny legislation introduced by 
the parliament. The King has the right to dissolve parliament, but this power was also given to 
the Prime Minister in the 2011 constitution.602  

Profile of Local Government 

Below the national level, Morocco is divided into 16 regions. Several plans have promoted 
decentralization to provide greater authority to regional governments, including the most recent 
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2010 plan for “advanced regionalization along the Moroccan model.” However, as of 2013, these 
plans have not been fully realized and have yet to translate into significant decentralization or 
devolution of power.603 

Below the region, the main political divisions are prefectures and provinces. The former refers to 
a predominantly urban area, the latter a predominantly rural area. For the major urban areas of 
Morocco like Greater Casablanca, however, the administrative unit above prefectures and 
provinces is a Wilaya, rather than a region (although in popular speech, the two are often 
conflated). Wilayas are a formal administrative division. The distinction between them and 
regions is a unique, more centralized political structure. Wilayas are led by a Wali, who is 
appointed by the King. Below the Wali, governors―also appointed by the King―lead the 
different prefectures and preside over a directly elected regional council.604 Below the regional 
councils are elected local councils, which are responsible for implementing policy developed at 
the national or regional levels.605 

The Wilaya system was introduced in 1981 with the stated goal of improving coordination and 
dealing with problems of urban growth.606 The Wali exercises considerable executive power at 
the regional and provincial levels, in some ways mirroring that of the king at the national level. 
The Wali has executive power over the provincial assembly and regional council. He oversees 
the Ministry of the Interior (MoI) at the regional level, the governors, and the regional and local 
councils. He also coordinates external affairs and manages prefecture-level activities related to 
investment, planning, and maintaining public order.607 

Greater Casablanca is the only region in Morocco that is managed by a separate urban planning 
body, the Urban Agency of Casablanca (AUC). The AUC falls under the MoI, rather than the 
Ministry of Urbanism, Habitat, and City Policies (MHU). This exceptional structure was 
reportedly created for security reasons, recognizing the strategic importance of Casablanca. The 
MoI’s influence over urban planning is another factor contributing to the centralization of 
authority under the MoI and the Wali. The centralization of power at the regional and national 
levels, whereby the Prime Minister, Walis, governors, and many ministers answer to the King, 
exerts a powerful influence over all public policy initiatives, including climate change and 
disaster risk management initiatives, as will be discussed later. 

Like administrative decentralization, fiscal decentralization has been a gradual process, the 
accumulation of a series of different laws over the past 20 to 30 years. The new constitution also 
specifies that any responsibility delegated to local government must be accompanied by the 
appropriate financial resources.608 Despite this process, a large portion of local governmental 
budgets still comes from direct transfers from the central government. These transfers are set at a 
standard level and then adjusted for the availability of local resources. This system disadvantages 
areas like Casablanca, which has a large population and provides significant contributions to 
government revenue and GDP, but receives 25 percent less than the national average for 
government expenditure per capita.609 This is important when considering the implementation of 
reforms related to climate change adaptation and resilience to climate hazards. 

Over time, a series of tax revenues have been transferred from the national government to the 
local government, including partial taxes on real estate, transport, tourism, and fishing. 
Furthermore, 30 percent of the value added tax (VAT) was transferred to local governments. 
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However, the central government retains the power to create and allocate taxes.610 A review of 
decentralization by the UNDP found that municipal budgets were still dependent on VAT 
transfers from the central government, which were not always delivered in a transparent or 
systematic way.611 This reality reinforces the dominance of the central government in planning 
and implementation, as discussed later.  

Climate Exposure and Vulnerability 

Climate Projections and Exposure 

In the Mediterranean region, the IPCC projects that average temperatures will increase between 
2.2°C and 5.1°C by the end of the century. Annual rainfall is likely to decline by 10 to 15 percent 
by 2050, with the largest decreases occurring during summer months.612 In winter months, 
typically the rainy season, accumulation is projected to decrease by 15 to 35 percent, which will 
limit water recharge and ground-fed agriculture.613 The risk of meteorological drought will likely 
increase due to a projected decrease in the number of precipitation days and a rise in the length 
of dry spells.614 The reduction in average precipitation will likely be coupled with extreme short-
term precipitation events due to increased water vapor content in the warmer atmosphere.615  

Independent of any climate changes effects, Morocco is a water-scarce country, with just under 
700 cubic meters of water available per capita, per year. The water scarcity makes the country 
particularly sensitive to any additional decreases in water resources. Some signs point to 
decreasing average precipitation in Casablanca as the surface water serving the city has been 
depleted by 25 percent in the past 30 years.  

The national level of available groundwater has also decreased by two meters annually.616 The 
depletion of groundwater has led to saltwater intrusion and pollution, such that the quality of the 
limited groundwater resources is now degraded. This is true of the Chaouia and Berrechid 
aquifers around Greater Casablanca, which are overexploited and contain pesticides or metals. 
Furthermore, the Chaouia aquifer—located near the southern coast of Casablanca—is 
experiencing saltwater intrusion.617 

In addition to consistently limited water resources, Morocco has experienced many periods of 
drought throughout its long history. Since 1956, there has been a drought at least once every  
years, each with increasing intensity and duration.618,619 An estimated 7.5 million Moroccans risk 
agricultural losses in the event of a drought.620 Because there is a correlation between drought 
and rural-to-urban migration in Morocco, the increased frequency of droughts will likely put 
further stress on the bidonvilles in Greater Casablanca and require increased efforts on the part of 
the regional government to accommodate new migrants. 

Despite the frequency of drought, increasingly erratic rainfall patterns mean that prolonged 
periods of drought are also followed by flash flooding in dramatic precipitation events. Historic 
floods in Mohammedia in 2002 and in Casablanca in 2010 attest to this fact. 

Sea-level rise and coastal erosion is also an issue for Morocco. Over 40 kilometers of 
Casablanca’s shoreline is considered to be at high risk for submersion, with a projected loss of 
up to one meter by 2030.621 High demand for coastal properties for residential and commercial 



!
!

! 136 

purposes has made development there a valuable enterprise despite the potential loss due to 
submersion. Additionally, Casablanca’s and Mohammedia’s ports are included in the projected 
submersion zone.622 Sea-level rise also leads to saltwater intrusion in depleted aquifers along the 
coast and degrades their water quality. 

Areas Vulnerable to Climate Change 

Flooding 

Casablanca is built on and around the Bouskoura riverbed, but due to urbanization, there is 
currently no natural outlet for the river. This makes the city highly vulnerable to flooding in 
cases of heavy rainfall. Flooding has been an issue over the past several decades, with major 
floods in 1960 and 2010, both of which caused considerable infrastructure damage. The 1960 
flood resulted in over 200 deaths. The 2010 floods were more intense, with a record 18 
centimeters of rain, equal to half of the city’s annual precipitation under normal meteorological 
patterns. The resulting flood closed the airport, businesses and schools throughout the city. The 
flood also caused additional erosion in the coastal areas. However, significantly better disaster 
response systems ensured that there was only one death in the 2010 floods. 

The geography of the Mohammedia prefecture puts it a greater risk for flash floods than 
Casablanca. The majority of the city is built on low-lying lands along the El Meleh river basin. 
The area suffers from poor rainwater drainage, as pipes are of an insufficient size and frequently 
become clogged with garbage. The sewerage infrastructure has not been sufficiently expanded in 
response to rapid urban expansion and is overwhelmed as previously permeable surfaces are 
developed, thus reducing natural absorption of water.623  

Water Scarcity 

With the depletion and pollution of its groundwater resources, Casablanca relies exclusively on 
surface water for potable water. It is connected to the Oum er-Rbia and Bouregreg barrages, 
which creates a desirable redundancy in its water supply.624 However, the city competes for 
water resources with other major cities upstream, including Rabat. Additionally, the barrages are 
sensitive to drought. It is possible that, with three years of consecutive drought, one or both 
barrages may dry up. These barrages are also at risk of sediment accumulation and algae 
proliferation. Influences like flooding, construction, or deforestation upstream can cause the 
barrages to become overly sedimented, resulting in degraded water quality. The amount of water 
“lost” yearly due to sedimentation could have irrigated 5,000 hectares. Proliferation of algae 
inked to fertilizer runoff is also a problem for these barrages. It is possible to clean the water 
with chlorine and charcoal, but this process is difficult and expensive.  

Coastal Erosion 

Greater Casablanca’s Atlantic coastline is home to vital ports, fishing enterprises, industrial 
complexes, and sandy beaches, representing a significant concentration of Morocco’s economic 
productivity. Ongoing erosion in built-up areas will undermine the foundation of structures on 
the coastline―including the two major ports, coastal factories, the Morocco Mall, and the large 
Hassan II Mosque―leading to severe structural damage.625  
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The largest challenge for Greater Casablanca is the rate of urban sprawl. The urban area has 
expanded from 18 to 40 hectares in the past two decades, which can create pressure to build 
along the coast, despite zoning and building codes. Additionally, the city is expanding faster than 
the private water and utility provider, Lyonnaise des Eaux-Casablanca (Lydec) can extend water 
supply and drainage infrastructure, exacerbating localized water scarcity and flooding in newer 
developments.  

Populations Vulnerable to Climate Change 

The majority of citizens in Greater Casablanca have access to improved drinking water through a 
water network managed by Lydec, which purchases water from ONEE. Because of high rates of 
access to network water, water scarcity will not affect specific Casablanca residents as acutely as 
in countries with lower rates of access to the official water network. Instead, water scarcity is 
primarily an issue of planning, particularly maintaining quality and ensuring sufficient resources 
from the two barrages that supply Casablanca.  

Casablanca’s food supply is also threatened by drought. Despite being a water-scarce country, 
the nutritional and agricultural staples in Morocco are water-intensive. Coupled with inefficient 
irrigation techniques, agriculture consumes 80 to 90 percent of the national water consumption. 
Increasing water scarcity causes higher prices for food staples, which disproportionally impacts 
the poorest residents of Morocco. Rising prices are especially hard on the urban poor of 
Casablanca, where food is already more expensive than in the surrounding areas. Socioeconomic 
vulnerability is compounded for residents of bidonvilles, where location and lack of 
infrastructure and services exacerbate the effects of climate hazards, especially flooding. 

Bidonvilles 

Casablanca is home to the largest bidonville populations in the country. These bidonvilles are 
spread out across the region, but the biggest ones are found in Lahraouiyine, Sidi Abderrahmane, 
Sidi Moumen, and Mohammedia. Most bidonvilles hold only a few hundred households, but the 
larger ones like Sidi Moumen are home to thousands of households and are well integrated into 
the neighborhoods surrounding them.626 Bidonvilles are often built in high-income, central areas 
of the city, including the seaside and downtown, such that the land the bidonvilles occupy is 
often worth significantly more than the residences themselves. 

The existence of the bidonvilles is a testament to the level of inequality in Casablanca. According 
to UN-Habitat, inequality rates in Casablanca are among the highest in the world, with a Gini 
coefficient of 0.52.627,628 Morocco as a whole is considered fairly unequal, ranking just above 
Senegal, Côte d’Ivoire, and Russia. However, with a Gini coefficient of 0.41, it is significantly 
less unequal than Casablanca.629 This has led some to call Casablanca a two-tier society.630 The 
upper tier of wealth in Casablanca means that average poverty rates for the city can disguise the 
real situation of poverty, particularly that of residents of the bidonvilles.  

The bidonville problem reflects a housing crisis in Casablanca. The housing shortage has reached 
an estimated 27,000 units per year, contributing to significant growth of bidonvilles in recent 
years.631 As of 2008, there were an estimated 98,128 households in bidonvilles in Greater 
Casablanca, but over half of those households were formed between 2005 and 2008. Based on 
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average household sizes, this means that 13 percent of the population of Greater Casablanca 
resides in bidonvilles.632  

Residents of the bidonvilles are a marginalized population. They are often excluded from state-
funded social programs and formal employment. Fewer than half of the working-age population 
of bidonvilles is employed, and those who are usually work informally or in unskilled jobs like 
parking attendants or housekeepers. This leaves residents highly vulnerable to any shocks, 
including those associated with climate hazards. Most bidonville residents do not formally own 
their homes, which usually lack water, sanitation, and electrical infrastructure, and those 
residences are often poorly constructed and overcrowded.633 Bidonville dwellings are typically 
erected with no planning, and some are located on otherwise undesirable land that falls in 
historical riverbeds or in the low-lying points of the city. For this reason, more than 2,500 
families had to be temporarily relocated from the bidonvilles during the 2010 floods.634 

Many residents of the bidonvilles still receive water from shallow wells that pump contaminated 
water. They typically do so without the necessary approval of the local Basin Agency. In 
addition to making populations vulnerable to health problems and drought, such unregulated 
extraction can exacerbate the depletion of groundwater resources discussed above. Many 
bidonvilles now have stand posts provided by the government, which reduces vulnerability to 
water scarcity.  

Most bidonvilles lack sewerage networks, so residents rely on pit latrines and similar structures 
that overflow with heavy rains. In cases of floods, water in bidonvilles is a mix of water and 
waste, creating serious health risks. While some bidonville residents close to formal settlements 
do have drainage systems, these systems are more susceptible to blockage by trash, as the 
government does not perform trash collection in bidonvilles.635  

Residents of the bidonvilles are stigmatized in Moroccan society; the bidonvilles are seen as 
nests of terrorists and criminals. There is a tendency to blame residents of bidonvilles for their 
status, rather than focusing on the structural issues in Moroccan society that lead to bidonvilles in 
the first place.636 This stigma contributes to a lack of support for projects that seek to upgrade 
bidonvilles and protect residents from climate hazards.  

Climate Change Adaptation and Urban Governance: Agendas and Plans 

The National Plan 

Morocco created a national plan against global warming in 2009 that included specific sectoral 
recommendations and attendant goals to address climate change.637 However, officials in 
relevant ministries and agencies considered this as merely a document created to present to the 
IPCC. It is not being implemented and officials in relevant national ministries are unaware of the 
exact content of the plan, including in the Ministry of Energy, Mines, Water, and the 
Environment (MEMEE), the agency that would be prominent in the implementation of any such 
plan. Key recommendations of the plan, like wastewater reuse, have yet to be pursued. If 
government agencies are pursuing related initiatives, it is on a piece-by-piece basis, and not 
explicitly guided by the plan. 
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Though Morocco is not implementing a comprehensive national plan for climate change 
adaptation, it participates in international initiatives on climate change. The government has 
taken some political steps that have earned the country a reputation as relatively proactive in 
regards to climate change. Morocco is a signatory to the National Convention on Climate 
Change in Rio de Janeiro of 1992 and the 2002 Kyoto Protocol. It created a Climate Change Unit 
(UCC) under MEMEE, charged with supporting Morocco’s obligations under Kyoto, as well as a 
National Committee on Climate Change; a Scientific and Technical Committee on Climate 
Change; and a National Council for Clean Development Mechanisms (CDM). It is active in the 
IPCC meetings and hosted the seventh Conference of Parties in Marrakesh in 2001.638 While 
such efforts are important, their real importance to policy-making and planning on climate 
change adaptation is minimal.  

The UCC deserves further attention, as it is the main body tasked with encouraging a climate 
change agenda among other governmental bodies. It consists of representatives from the relevant 
agencies and ministries, which could suggest a potential for effective coordination at the central 
government level. However, the UCC lacks representatives who work exclusively for the 
organization. Instead, all representatives are ultimately concerned with the interests of their home 
ministry or agency, rather than the objectives of the UCC. This generates issues of dual 
allegiances and inter-ministerial fighting. Additionally, the UCC lacks mechanisms to actually 
promote policy change. All of these factors undermine the effectiveness of the UCC. 

Despite Morocco’s apparently proactive stance on climate change, initiatives related to climate 
change adaptation are limited. The most prominent government initiatives explicitly tied to 
climate change deal with climate change mitigation, not adaptation.639 Most of these initiatives 
are linked to CDMs. CDMs are a mechanism established in the Kyoto Protocol that allows 
countries with emissions-reduction obligations to implement emissions-reducing projects in 
developing countries.640 These initiatives suggest a priority for climate change mitigation rather 
than adaptation in Morocco. It is important to note that most climate change projects in the 
country, especially the CDMs, have some sort of economic benefits, as well as external funding.  

One of the few regionally based initiatives that explicitly address climate change adaptation is 
the Project for Resilient Oases, which targets desertification in the south of Morocco, including 
those areas which have been important for agriculture.641 The increasingly arid climate and water 
scarcity in this region present larger, more pressing economic and social issues than climate 
change in other areas of the country, including Casablanca. This project also suggests a 
geographic bias in national understanding of climate change.  

Even regional projects like the Resilient Oases project are initiated and developed at the national 
level, by the central government. This occurs because local governments lack the authority to 
create and implement climate change adaptation plans, as well as the strength of the central 
government. Regional governments have more power to launch specific initiatives, but tend to 
leave comprehensive planning to the central government. The limited policymaking and planning 
power of local government may contribute to the lack of prioritization of climate change 
adaptation at the local level. Among local officials, climate change is a largely hypothetical 
problem based on uncertain future projections that are dismissed in the face of more pressing 
concerns.  
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Civil society organizations lack opportunities to engage in policymaking and implementation in a 
meaningful way, including on climate change adaptation. The government encourages 
associative activity and there are a plethora of civil society groups throughout the country. The 
new constitution further specifies that mechanisms for participative dialogues and consultation 
will be implemented by local and regional councils to better integrate citizens and associations in 
the implementation of development programs.642 Yet the participation of civil society groups 
remains limited to a consultative role on an ad hoc basis. These organizations are unable to 
engage substantially in public sector projects, particularly those related to urban planning. Given 
the prominence of security concerns in Casablanca’s urban planning―as demonstrated by the 
authority of the MoI over the AUC―the role of civil society is even more limited in Casablanca. 

Instead, civil society organizations engaged in climate change issues tend to focus exclusively on 
public sensitization issues. One association with a slightly broader range of projects is Urban 
Agriculture Casablanca, an association that works with local researchers and is supported by 
international funding. This association led a small project that treats industrial water for 
irrigation, provides some financial support for efficient agricultural production, and seeks to 
encourage micro-agriculture through sensitization in urban areas and informal settlements. 
However, its members acknowledge that these small-scale agricultural projects have minimal 
impact on climate change adaptation, and that without greater support from the government, the 
projects cannot be scaled up to have a meaningful role in climate change adaptation.  

Despite the absence of plans that explicitly address climate change adaptation writ large, efforts 
that improve resilience or response to climate hazards exist, as will be discussed in the following 
section. However, these efforts may not overtly consider climate change issues, and they tend to 
be narrowly focused on a single climate hazard and implemented by a single government agency.  

Some government agencies take a more proactive stance on climate change issues. The 
Moroccan Meteorological Institute—considered one of the best in the region—is actively 
engaged in the IPCC and seeks to bring the IPCC climate change projections to the sub-national 
level. In addition, ONEE has sought out collaboration with researchers to create simulation 
software that examines the effects of different climate projections on national water resources. 
The creation of water basin agencies over the past 15 years has also encouraged more rational 
management of water resources with consideration for the effects of climate change. These basin 
agencies ensure coordinated management of water at the basin-level, rather than dividing up 
control according to administrative boundaries. Additionally, the existence of agencies solely 
concentrated on water management has allowed more effective, proactive management. One 
example is the creation of water contracts between key users of water resources to encourage 
participative monitoring of water use and quality. Such contracts have been developed in other 
parts of the country and are being explored in Casablanca. However, these bodies do not 
necessarily enjoy policy-making power, and the lack of a culture of horizontal coordination 
across ministries and agencies can make it difficult to launch major programs or reforms. The 
following section will examine the repercussions of this in greater detail. 

Single-agency plans are more common for water scarcity than for flooding or coastal erosion. 
The nature of water scarcity as a long-term issue that is integrated into the regular process of 
general water management and provision makes it more amenable to long-term planning. 
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Furthermore, multiple agencies are directly concerned with water resource management and 
monitoring, including the Basin Agencies, ONEE, and MEMEE, and thus all have incentives to 
create plans on water scarcity. Conversely, flooding and coastal erosion are simply tangential 
issues for bodies like the AUC, the MoI’s Civil Protection branch, and Lydec, so these agencies 
are less likely to pursue formal planning around these hazards. In addition, flooding is a more 
unpredictable and isolated event than water scarcity. For this reason, improvements in the area of 
flood response have largely been a result of institutional learning, rather than formal, long-term 
planning, as will be discussed later. Finally, the effects of sea-level rise are not yet clear in 
Casablanca. Problems are seen as building-specific. While there are codes related to building 
along coasts, it is not discussed as a major issue in planning. 

Several key observations emerge from examining planning around climate change adaptation in 
Casablanca and Morocco. Climate change adaptation planning occurs almost exclusively at the 
national level, even when addressing regional climate change issues. Plans are non-existent at the 
local government level. Regardless of the hazard, national plans explicitly addressing climate 
change adaptation―particularly the national plan on global warming―do not seem to be a real 
priority of the government. The national plan is not fully implemented or integrated into the 
planning and policymaking of relevant ministries. Climate change mitigation appears to be more 
prominent in the national agenda, likely due to economic benefits and funding associated with 
mitigation projects.  Some government agencies take a more proactive stance on climate change 
adaptation and have created plans related to adaptation to climate hazards. These plans focus 
primarily on water scarcity, as this particular hazard is more amenable to long-term planning and 
is within the purview of multiple government agencies. Despite these isolated efforts, Morocco 
and Casablanca lack a real, concerted, coordinated strategy for climate change adaptation. The 
reasons for this gap will be explored in greater depth in the following section. 

Building Urban Resilience: Implementation and Effectiveness 

Governmental Capacity to Address Vulnerability 

There are several important factors affecting the government’s ability to improve resilience to 
climate change. The most important factor is the highly centralized nature of power at the 
national level and within Casablanca specifically. This centralization of power affects both 
planning and disaster response. When the MoI, the Wali, or the King launch an initiative, they 
have the power and resources to ensure that it is successful, even against strong competing 
interests and challenging circumstances. At the same time, it means that there are a relatively 
small number of actors involved in planning and implementation related to climate change 
resilience, with similarly narrow objectives. This tends to translate into dominance of the 
security agenda in Morocco, which may mean that other objectives related to climate change 
vulnerability are sacrificed. Finally, the lack of a culture of horizontal coordination among 
different government agencies impedes effective action on climate change adaptation. This lack 
of horizontal coordination results largely from the centralized nature of the Moroccan 
government where coordination is managed from above. In the absence of central leadership, 
initiatives to improve resilience tend to be fragmented or simply non-existent.  
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Centralization of Authority 

A closer examination of the structure of power and authority at the local level helps demonstrate 
the sources and implications of poor horizontal coordination and the limited role of local actors. 
The Wali and the MoI dominate decision making and implementation in Casablanca. In the case 
of disasters, the Wali organizes cross-ministerial committees and launches initiatives, while the 
responsibility for managing any potential security threat falls to the MoI. The Civil Protection 
branch of the MoI serves as the primary disaster response body. Urban planning initiatives, 
including the regular city plans (the most recent of which is the Vision 2030 plan, which is not 
yet publicly available) originate in the AUC with the oversight of the MoI, but these initiatives 
must receive the approval of the Wali. This system leaves a relatively small role for the local and 
regional councils beyond carrying out policies created by the MoI and the Wali.  

Reports of corruption, mismanagement of human resources, lack of training, and a general need 
for modernization of local government and administration further limit the efficacy of local 
elective officials.643,644 In Casablanca, corruption charges are frequent against elected officials, 
including fraudulent management, financial corruption, and collusion with private utility 
companies.645 Between the limited real power of the communal and municipal councils and 
concerns of corruption, public opinion of these bodies tends to be quite low, and there is 
awareness that accomplishing anything substantial requires working with the governors or 
Wali.646  

The concentration of authority in the hands of the Wali and the MoI means that they often 
coordinate across different agencies and administrative boundaries. This is especially true if the 
monarchy also gets involved in an initiative. One prominent example of this occurred in another 
major city of Morocco several years ago. Due to a combination of drought and sedimentation 
that ruined available water resources, the only dam serving the city of Tangier ran completely 
dry, leaving the city without water. This was a highly unusual event given that this region has the 
most abundant water resources in the country.647 With a looming social crisis, the King himself 
became directly involved in remedying the situation, through the MoI. The MoI secured 
coordination across a variety of governmental bodies and orchestrated a highly complicated and 
expensive operation whereby water was shipped to Tangier from Marseille, France, the nearest 
city with the necessary infrastructure to load and transport the large quantities of water needed. 
This elaborate scheme helped avoid a major health and social crisis. Following this event, an 
additional barrage was built to serve Tangier, helping to assure that such an event would not 
occur again. In urgent situations such as this, the highly centralized system can provide effective 
unity of action. 

Another impressive initiative stemming from central government support was the creation of a 
greenbelt around Rabat. Despite the momentum of development and urban sprawl, King 
Mohammed VI dictated that an area of over 1,000 hectares be preserved around the capital city 
to help protect the environment. Casablanca serves as a strong contrast to this example. With 
pressures for economic development and informal construction, coastal areas, floodplains, and 
river basins have been overly developed. In the absence of a strong central policy and leadership, 
the enforcement of urban planning regulations must compete with strong economic interests and 
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influence. The nature of Casablanca as the economic capital may further strengthen the weight of 
economic incentives over climate change resilience. 

Prominence of the Security Agenda 

A strong centralized system can have advantages, but it limits the number of actors that can take 
an active role in policymaking, including on climate change adaptation. In more decentralized 
systems, a variety of agencies, ministries, and even NGOs and researchers can launch initiatives 
to build climate resilience. Broad participation means that different actors can advance views and 
perspectives that might otherwise be neglected. For example, some governmental or civil society 
bodies may be guided by a specific climate change agenda, prioritize protection of a specific 
environment or population, or favor unique strategies. If managed effectively, such broad 
participation can build a comprehensive assortment of climate change adaptation initiatives and 
ensure that specific populations, objectives, and strategies are not neglected. However, in a 
closed planning system, such bodies do not have an opportunity to influence policy, and so these 
more diverse objectives and strategies are often lost.  

In Morocco, even most government agencies have limited ability to advance their own initiatives 
to build resilience to climate hazards and to support climate change adaptation generally. The 
UCC is the clearest example of this. It has been charged with promoting climate change 
adaptation across different agencies, but lacks the authority or policy-making power to 
implement its charge. While other government ministries and agencies may have missions that 
are less directly related to climate change adaptation, they too have limited ability to ensure that 
their objectives―ensuring sustainable water resources, preventing water pollution, protecting 
specific environments―are prioritized in policymaking related to climate change adaptation. 

The missions of the MoI and the Wali―the governmental bodies that hold considerable authority 
in policymaking related to climate change―are narrower. In particular, they are concerned with 
assuring the internal security of the region. This is the main objective of the MoI, and a 
fundamental concern of the Wali, as well as an important factor behind the creation of the Wali 
administrative structure. For this reason, other objectives are secondary to the overarching 
objective of security. This is reflected in initiatives related to climate hazards. The dominance of 
the security agenda affects both agenda setting and the implementation of initiatives and helps 
explain why most initiatives addressing climate hazards tend to relate to some sort of security 
concern.  

The idea of a hidden or latent climate change agenda is evident in initiatives taken in the 
bidonvilles of Casablanca. Residents of bidonville generally suffer from a lack of basic 
governmental services, including a lack of sanitation and sewerage infrastructure and garbage 
collection. However, a recent project that constructed stand posts in central areas of bidonvilles 
to provide residents with potable water has helped significantly improve living standards of 
bidonville populations. This project was launched by the monarchy, with funding from the 
King’s National Initiative for Human Development, but the water provided is paid for by the 
commune. While these stand posts have not yet reached every bidonville, they have significantly 
improved resilience to water scarcity in the bidonvilles, eliminating residents’ reliance on 
increasingly degraded and depleted groundwater.  
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Although the stand post initiative improves resilience to climate hazards, the decision to 
construct the stand posts was largely based on security concerns related to unrest in the 
bidonvilles. The security risks associated with bidonvilles became a particularly sensitive issue 
following suicide bombings in 2003 and 2007, in which all or most of the perpetrators came 
from a major bidonville north of Casablanca, Sidi Moumen.648 The government realized that the 
poor conditions and instability in these communities were spreading unrest and extremist 
ideology and attempted to counteract this. Recent protest movements associated with the 2011 
Arab uprisings and the fear that bidonville residents may become involved have further 
accentuated the government’s security concerns in bidonvilles. Providing water is a fundamental 
and commendable step towards addressing the root causes of insecurity and providing basic 
living standards to ensure stability in the bidonvilles. However, while there is a latent climate 
change adaptation agenda within this initiative, climate change adaptation was not an explicit 
motivation or consideration of the government. 

While security concerns coincided with improving resilience to climate hazards in this example, 
this is not always the case. Another program, the Villes Sans Bidonvilles Program (Cities without 
Slums, VSBP) was similarly motivated by security concerns surrounding the bidonvilles. The 
VSBP called for all informal settlements in Morocco to be eliminated by 2012 for most cities and 
towns, and 2014 for Casablanca, though many are skeptical that this deadline will be reached.649 
Although the program involves both relocation and upgrading of informal settlements, relocation 
is preferred, especially for the centrally located bidonvilles of Casablanca. This program is 
realized through close coordination between the state and private and semi-private companies 
that provide the low-cost housing.650 Bidonville residents receive compensation for relocation 
and are moved to low-cost apartment buildings on the outskirts of the city.651  

VSBP addresses vulnerability to climate hazards in some ways, but the program may be creating 
new vulnerabilities. It will remove populations from bidonvilles in vulnerable areas that suffer 
from poor infrastructure and building codes. In contrast, many of the previous bidonville areas 
are simply being replaced with high-cost development by major companies, such as Al-Omrane 
and le Groupe Alliance, which benefit from ties to the state. These companies buy the land from 
the government at low prices given the associated risks of poor infrastructure, location, and 
persistent slum population. While these new developments will benefit from better building 
codes and infrastructure, they are replacing impermanent development of vulnerable lands with 
permanent development. 

Additionally, VSBP’s relocation of bidonville populations tends to move them to the outskirts of 
the cities, in “project” or banlieue-style buildings. Bidonville residents who lack transportation 
and rely on low-skill work in the city center cannot find employment in these outlying, 
undeveloped areas. Furthermore, residents may be displaced before housing is built, or before the 
new buildings are equipped with basic services. Bidonville residents complain that these areas 
lack the security and sense of community that they have in the bidonvilles. In this way, bidonville 
residents may find themselves in even more vulnerable situations than before: still disconnected 
from state services, but also with less economic and physical security.  

VSBP demonstrates how the lack of a climate change adaptation agenda in projects can mean 
that new vulnerabilities simply replace the original vulnerabilities addressed by the program. 
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Additionally, representatives from government ministries and donor organizations suggest that 
social instability and political change following the 2011 protest movements has further shifted 
priorities away from climate change and climate hazards, towards other security concerns. While 
old initiatives continue, the development of new initiatives has stalled. Again, the centralized 
nature of authority exacerbates this sensitivity to shifting priorities. 

The dominance of security concerns in climate-hazard initiatives leads to uneven efforts to 
address different climate hazards. Major urban flooding events represent an especially 
prominent, dramatic security concern. It is not surprising, then, that some of the more successful 
initiatives for improving resilience to climate hazards are related to flooding. Casablanca 
suffered major floods in Mohammedia in 2002 and in Casablanca in 2010. Flooding in 
Casablanca in particular jeopardizes major assets and infrastructure in the economic center of the 
city, including the Cherifien Phosphate Office (OCP), which suffered significant damage in the 
2010 flood. OCP is the sole producer and seller of Morocco’s significant phosphate reserves and 
is tied to the Monarchy.652 In addition to the potential for injury and death, this makes flood 
response and prevention a major priority of the monarchy and the MoI. 

In Mohammedia and Casablanca, there have been important improvements in coordination, 
institutional learning, and major infrastructural reforms. In Mohammedia, this involved building 
an additional dam and a collector system for draining water to the ocean. In Casablanca, 
implementation has begun on a collector that will divert water from the Bouskoura River towards 
the ocean. Additionally, improvements were made for coordination between the Moroccan 
Meteorological Institute, the MoI, and Lydec for the early warning system for flooding. Lydec 
also created a team to clear sewers before major rain events and invested in various technologies 
to improve response, including pluviometers to measure rainfall accumulation and 
communication systems to allow citizens to alert Lydec of major issues like downed power lines. 
As a result, there was not a single death in Casablanca during the 2010 flood, and floodwaters 
were cleared in less than two days, despite the intense nature of this flooding event. 

While water scarcity can develop into a major security threat, as in the example of Tangier, it is 
typically a less urgent threat than flooding and has a much slower onset time. This partly 
explains why there have been fewer initiatives addressing water scarcity, despite a consensus 
among those responsible for managing Casablanca’s water supply that it is a threat. In particular, 
Morocco still lacks a culture of treatment and reuse of water. The water used in Casablanca and 
Rabat is discharged, untreated, into the ocean. No initiatives have been pursued to address this 
issue.653 The Bouregreg Basin Agency has developed plans for wastewater treatment and reuse, 
but it has only implemented one small pilot project in Setatt, south of Casablanca. Lydec has 
incorporated wastewater treatment into their plans for the city, but have no expectations to 
pursue these plans and have not even estimated costs of such an initiative. Water reuse has the 
potential to save a substantial amount of water in Morocco. Treated water can be used for 
irrigation, which consumes 85 to 90 percent of national water resources. That said, it is not 
viable to use treated water from Casablanca for agriculture, as the water would need to be 
pumped over a long distance to a higher elevation from a low altitude to reach agricultural areas. 
However, reuse in areas surrounding Casablanca would conserve water resources for the region 
as a whole. The limited implementation of reforms stands in contrast to the greater prevalence of 
plans on water scarcity. 
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Additional factors explain the lack of wastewater reuse, beyond lack of financing or 
prioritization of water scarcity. Several officials from ONEE, Lydec, and the Bouregreg Basin 
Agency expressed greater interest in desalinization for Casablanca and surrounding areas than in 
wastewater reuse. Desalinization already occurs in the Western Sahara and the south of 
Morocco. This may belie a preference for the new technology associated with desalinization or 
the influence of Gulf States that rely on desalinization. Alternatively, it may suggest that officials 
are more concerned with immediately gaining new sources of drinking water than adopting a 
“saving strategy” that will simply shift available water resources from agriculture, to drinking 
water.  

Coordination 

In addition to favoring a security agenda, the centralized nature of power in Casablanca helps 
undermine the potential for a culture of horizontal coordination across different government 
agencies and ministries. This lack of coordination was cited by a variety of representatives from 
government agencies and international organizations. Different ministers tend to have their own 
agendas, and disputes are usually mediated at the level of the monarchy. This can lead to the 
fragmentation of climate change adaptation initiatives, though the cross-sectoral nature of 
climate change means that it may more often lead to gridlock in the absence of involvement by 
the central authorities.  

Coordination problems resulting in gridlock are evident in the case of sedimentation. Officials at 
MEMEE and ONEE as well as researchers agree that this was a major and well-documented 
problem for water resources and water scarcity. Sedimentation occurs with flooding, but it is 
exacerbated by overdevelopment, deforestation, and land clearing. The current water 
infrastructure is not equipped to deal with increasing sedimentation of water, and sedimentation 
now causes significant amounts of lost water on a regular basis. In a single year, the water lost to 
sedimentation could have irrigated 5,000 hectares. In a water-scarce country like Morocco, this is 
a considerable amount of water. Additionally, sedimentation can exacerbate the effects of 
drought, as it did in Tangier in the example described above. However, no steps had been taken 
to address the issue. Doing so would take a coordinated effort between ministries, particularly 
MEMEE, the Ministry of Agriculture, and the MHU, and despite conversations on the issue 
within individual agencies, coordination efforts have blocked further progress. 

The lack of a formal mechanism for sharing information between the MHU and the AUC 
prevents effective collaboration between the two agencies. This may impair the ability to ensure 
standardization of urban planning policies in Casablanca, particularly regarding zoning, though 
this is also likely an issue of enforcement of regulations. Zoning requirements along 
Casablanca’s coasts are not always respected, typically in the form of high-cost commercial 
development by major companies. Coastal development and a lack of respect for zoning 
regulations is a major factor contributing to coastal erosion in Casablanca. 

Another issue related to coordination around climate change resilience is the fact that the 
utilities―including water―in Casablanca are managed by a public-private partnership (PPP) 
with Lydec. PPPs create distinct challenges for coordination between governmental bodies and 
private operators, particularly in relation to funding. Requirements for investments by Lydec and 
water prices are fixed in Lydec’s contract, and have been the result of significant controversy and 
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negotiation over the past fifteen years.654 When changing climate patterns or disasters require 
additional investments and expenditures, tension and disagreement arise over whether Lydec or 
the state should provide funding. Erratic rainfall events, especially short, heavy rainfalls like 
those experienced in 2010, create a need for improved water drainage systems with larger pipes. 
Lydec is aware of this need and has included it in their regular management plans that they 
submit to the AUC and the MoI, but disagreement over funding has means that no progress has 
been made. Without the initiative of the palace, there will likely be no progress.  

At the same time, Lydec has enhanced Casablanca’s resilience to increasing water scarcity by 
significantly improving the water lost before it reaches paying consumers (non-revenue water, or 
NRW). Because it needs to buy water from ONEE and because it has incentives to maximize 
profits, Lydec and the other private water distributors have improved NRW rates significantly 
more than the public utility companies in other cities.655 Casablanca currently has an impressive 
NRW of just 28 percent. The case of Lydec in Casablanca reflects a larger debate on the overall 
social benefits PPPs, which includes the difficulty of coordination and the government’s ability 
to manage contracts on one hand, and the potential for improvements in efficiency and 
innovation on the other hand. The effect of PPPs on social welfare and climate change resilience 
generally is complex and will vary significantly between different cases, but these same issues 
tend to be constant across different cases. 

The centralization of authority, prominence of the security agenda, and general lack of horizontal 
coordination exert complex influences on governmental capacity to build resilience to climate 
change. As described, the centralization of authority can support effective responses to disasters, 
as in Tangier, and important initiatives, as with the greenbelt around Rabat. However, it also 
limits the number of actors involved in policymaking, which can mean that some 
objectives―including climate change adaptation objectives―are marginalized. While the 
prominence of the security agenda can help mobilize extensive resources for initiatives that 
overlap with climate change resilience―as with the stand posts in bidonvilles―security 
objectives often do not align with building climate change resilience, and may even conflict with 
them. Finally, the lack of a culture of horizontal coordination can derail positive climate change 
adaptation initiatives and create gridlock—as with the issue of sedimentation—even if certain 
agencies are launching innovative projects and reforms related to climate change resilience.  

Conclusions 

Casablanca’s exposure to multiple climate hazards is heightened by the existence of large 
bidonvilles whose residents are especially vulnerable to hazards like flooding, and by policy 
decisions, particularly regarding urban planning and water treatment. Such policies, including 
overdevelopment of vulnerable areas and the lack of water treatment, are likely tied to the fact 
that coordinated national plans for climate change adaptation have not been implemented. Given 
the centralized nature of power in Morocco, there are also no local plans on climate change 
adaptation and individual government agencies lack the authority and capacity to push for a 
comprehensive, cross-ministerial climate change adaptation agenda. While there have been some 
initiatives that improve resilience in Casablanca, as well as good disaster management in 
instances of floods, these are not part of a climate change adaptation agenda.  
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The relationship between planning related to climate change adaptation and actual 
implementation of initiatives to improve climate change resilience is complex. International 
influence prompted the national government to develop the national plan on global warming, but 
climate change adaptation is not an important priority of the national government, and so the 
plan has gone largely unimplemented. Looking at specific hazards, the long-term nature of water 
scarcity, its connection to water management and provision generally, and the fact that it is an 
important part of the missions of multiple government agencies mean that formal plans related to 
water scarcity are more prevalent. In contrast, formal plans are largely non-existent for flooding 
and coastal erosion. There have been many more initiatives to improve resiliency to flooding 
than water scarcity, primarily because flooding represents a more prominent and urgent security 
concern. 

In Morocco, as in other countries, international attention and support can prompt the national 
government to create plans around climate change—as evidenced by the creation of the National 
Plan against Climate Warming. International influence can also prompt the creation of new 
bodies, such as the UCC. While these efforts can bring climate change into the national dialogue, 
they do so selectively and do not necessarily translate into policymaking or implementation of 
programs. International pressure alone does not usually change the agenda or priorities of the 
government. However, when climate change initiatives come with international funding and 
align with Morocco’s overall development goals, then proactive measures related to climate 
change may be adopted, such as Morocco’s CDM projects. 

Conversely, when it comes to improving resilience to climate hazards like water scarcity, 
flooding, and coastal erosion, climate change itself tends to be a much smaller part of the 
country’s discourse. Despite awareness that these hazards are linked to climate change, officials 
in related ministries and agencies tend to focus on other factors, such as increased demand for 
water, insufficient drainage infrastructure, and urban planning. Factors unrelated to climate 
change—including poor urban planning, insufficient drainage, and the rapidly growing demand 
for water—exert a more apparent and definite effect on vulnerability. Likewise, fluctuating 
droughts and floods are a perennial problem in Morocco, and the lack of certainty regarding 
climate change projections prevent government actors from considering climate change a major 
issue in water scarcity. For these reasons, climate change is often not explicitly addressed, or is 
treated as an ancillary factor when discussing climate hazards. Despite this, initiatives and 
reforms have improved Morocco’s resilience to climate hazards, particularly flooding. 

Successful implementation of projects and reforms tend to require the leadership of the MoI and 
the Wali, and sometimes the direct support of the King. Other agencies or bodies may take 
proactive steps to improve information on or policymaking related to climate change, such as the 
Meteorological Institute and ONEE, but their lack of policy-making power means that these 
efforts typically remain within a single agency and do not translate into significant policy 
change. The dominance of the MoI and the central government means that successful projects 
and reforms tend to originate from a security concern. It also helps explain why, in the presence 
of security concerns related to recent protest movements and social unrest, there has been 
decreased attention to climate hazards and climate change, despite awareness of the attendant 
issues in national government institutions.  
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Understanding the factors guiding agenda setting and implementation of initiatives helps clarify 
what could be done to improve implementation. International actors engaged in climate change 
adaptation in Morocco could benefit from shifting the way they approach and discuss initiatives 
to improve resilience. In Morocco, climate change is an abstract idea that is often marginalized 
in the context of many competing public policy priorities. Instead, Morocco will likely continue 
to address resilience to climate hazards on a hazard-by-hazard basis with urgency for public 
security determining priorities. International actors could thus adapt to this reality and adopt an 
approach that is also hazard-based, rather than focused on the phenomenon of climate change 
writ large, and that frames the issue from a security perspective. This approach could improve 
the ability of these actors to encourage greater consideration of climate change in policymaking. 

While there are advantages to addressing climate change across hazards as an integrated 
phenomenon, as in the World Bank’s study on Climate Change Adaptation and Natural Disasters 
Preparedness in the Coastal Cities of North Africa, this may be out of touch with the realities of 
national policymaking. An alternative strategy could include acknowledging that climate change 
is just one factor affecting vulnerability to climate hazards, and encouraging initiatives that seek 
to address these other factors alongside climate change. This approach could help minimize the 
disconnect between international discourse on climate change and the Moroccan political 
environment and ultimately enhance the prominence of climate change in national priority 
setting. 

Some argue that broad assessments like the World Bank report are not effective at encouraging 
policy change on climate adaptation in Morocco for two reasons: the implied scale of action is 
beyond the capabilities of the government and because, at that scale, the value of projects does 
not seem apparent within specific sectors or ministries. Therefore, it could be more effective to 
target smaller projects within specific sectors and demonstrate tangible results to build 
commitment and buy-in by policy makers.  

Likewise, emphasizing the linkages between security and climate change adaptation could help 
ensure that climate change becomes a more prominent priority, as security interests are given a 
higher priority in implementation of projects. A similar approach has been successful for the 
CDMs, which were designed to provide economic benefits to implementing countries while 
addressing climate change mitigation.  

The centralized nature of authority in Casablanca and Morocco generally has some advantages, 
particularly the ability to mobilize resources and support for large, complex initiatives, but there 
are also consequences to the limited policy-making authority of different government bodies. 
Without addressing the structure of political authority itself, key institutional reforms could help 
facilitate implementation of initiatives for climate change adaptation and resilience to climate 
hazards. First, the power of the UCC could be enhanced, as it has the primary responsibility for 
ensuring that climate change be incorporated into the agendas of different ministries. While the 
UCC benefits from a cross-ministerial membership, this currently creates the problem of dual or 
conflicting allegiances. Ensuring that it has a regular staff and leadership that works solely for 
the UCC would ensure that it is more active and has better direction and control. Additionally, 
granting it authority for oversight over ministry planning would greatly enhance the weight of its 
recommendations.  
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Greater attention should be given to institutional reforms to support regular horizontal 
coordination between different ministries and government agencies. Not only will this help 
improve tasks like disaster response, it can help ensure that important initiatives related to 
climate change do not remain isolated within a single agency. 
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Chapter 10.  Cape Town 

By Katrin Greisberger and Alexandra Sterling  

Cape Town presents an interesting case study for urban resilience. South Africa’s second largest 
city enjoys unique biodiversity and ample ecological resources, but is also burdened by complex 
post-apartheid, socio-economic, and land development issues. City officials, researchers, and 
practitioners regard Cape Town as an “innovator in the area of urban environmental 
management.”656 In 2011, the UNISDR recognized Cape Town as the first city in South Africa 
with “Role Model Status” for its engagement in addressing climate change.657 In 2012, the city 
received the first South African Climate Change Leaders Award for its voluntary action against 
global warming.658 Cape Town has indeed gone beyond the national climate change agenda and 
has drafted and implemented effective responses on the local level. This chapter seeks to assess 
both the vulnerability and resilience of the city to climate change challenges. It finds that, while 
climate change is very much on the city’s agenda, other development priorities and challenges 
impede Cape Town’s resilience. 

City Profile 

Cape Town is located on the Cape Peninsula in South Africa’s Western Cape province and 
covers an area of 2,461 square kilometers. Low-lying coastal plains surround Table Mountain, 
Cape Town’s largest topographic landmark. The city center covers a relatively small area and is 
encircled by the Harbor, Table Mountain, Signal Hill, Lion’s Head, and Devil’s Peak mountains. 
Marine and sandy plains form what is known as the Cape Flats and connect the Cape Peninsula 
with the mainland. 

Approximately 2,000 years ago, semi-nomadic groups settled in what is today the city of Cape 
Town. The first permanent settlement was a refreshment station established in 1652 by Jan van 
Riebeeck for the Dutch East India Company.659 Cape Town became a strategic port city for 
explorers and traders traversing the southern coast of Africa, and the city eventually grew from a 
refreshment center into a cultural and economic hub.660 Known as Cape Colony, South Africa 
was colonized by the Dutch and British. Diamond and gold discoveries amplified tensions 
among settlers and indigenous groups in the second half of the 19th century and the struggle for 
control of resources and territory resulted in a decades-long series of conflicts (the South African 
Wars). In 1910, the Union of South Africa was established as a constitutional monarchy and 
dominion of the British Empire that would oversee the election of an apartheid government in 
1949. In 1961, the Union was replaced by a new constitution and the Republic of South Africa, 
but the system of state-mandated segregation would persist for decades.  

The apartheid era heavily influenced Cape Town’s spatial development. Race-based urban 
planning policies moved the black population into the periphery, placing most commercial zones 
under white control.661 Racial zoning segregated black communities into townships and forced 
them to relocate to separate, often flood-prone areas such as the Cape Flats. Today, Cape Town’s 
past is reflected in dramatic economic disparity among citizens and racially-segregated 
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residential arrangements, factors which continue to impede the city’s resilience to climate change 
challenges.  

Figure 10.1  
Map of Cape Town, Western Cape, South Africa 
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Economic Growth 

The last years of the apartheid era saw international sanctions and little economic growth, but 
over the following decade from 1995 to 2005, the metropolitan area experienced an average real 
GDP growth of 3.9 percent.662 Today, Cape Town is South Africa’s second-richest city and the 
Western Cape province’s economic hub.663 Most economic activity in Cape Town is located near 
the port and the central business district. While Cape Town represents just 7.6 percent of the 
country’s population, the city’s GDP is more than 10 percent of South Africa’s total GDP.664 In 
2011, the city’s GDP was 203,581 million rand665 (approximately US $23,000), accounting for 
71.1 percent of the Western Cape province’s economic activity.666 Important industries are the 
service sector and the region’s wine production, which contributes to both exports and 
tourism.667  

South Africa has one of lowest rates of informal labor on the African continent, though it is still 
high in comparison to most of the developed world. In 2002/03, the average size of the informal 
economy in Africa was an estimated 43.2 percent, while just 29.5 percent in South Africa.668 In 
Cape Town informal labor is largely concentrated in private households, tourism, and retail 
sectors.669 Official estimates suggest that the informal trading sector produces about 12 percent 
of the local economy and employs 18 percent of economically active residents.670  

Demographics and Population Dynamics 

Cape Town is South Africa’s second largest metropolitan area, with a population of roughly 3.9 
million (projected to pass 4 million by 2016),671 including a population of 650,000 in 
surrounding municipalities. As shown in Table 10.1, the majority of Cape Town’s population is 
classified as Colored or Black African. Across all ethnic groups, the number of females is higher 
than the number of males.672 South Africa has 11 official languages and Zulu, Xhosa, and 
Afrikaans are the most commonly spoken in Cape Town.673 

Table 10.1 
Cape Town’s Population by Race and Gender, 2007 

Race Male Female Total % 
Black African 590,546 629,435 34.9% 
Colored 774,437 793,878 44% 
Asian 31,101 31,253 1.8% 
White 327,175 349,272 19.3% 
Total 1,693,259 1,803,838 100% 

Source: Adapted from Community Survey 2007. 

In 2001, the city’s population density amounted to 1,316 persons per square kilometer. The 
relatively low city density is attributable to the apartheid planning system674 and higher density 
areas are largely concentrated outside economic centers in townships or informal settlements. 

From 2001 to 2011, Cape Town’s annual population growth rate was approximately 2.6 
percent.675 Following the end of apartheid, the city experienced a 9.8 percent increase in the 
number of Black Africans between 1996 and 2007.676 Cape Town has the highest population 
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growth among South African cities, primarily due to internal and inter-provincial migration.677 
About 38 percent of migrants from other South African provinces are between 20 and 34 years of 
age,678 and most seek employment opportunities within an already strained job market. Migrants 
often settle in informal and substandard housing, which poses further challenges to urban 
planning.679 

Statistics South Africa differentiates between two major types of informal housing: informal 
settlement, excluding backyard dwelling, and informal dwelling, which include backyard 
shacks.680 Accurate demographic data on townships, informal settlement, and backyard dwelling 
is limited. The 2011 census data for the city estimates that there are 129,918 informal structures 
and 74,958 households live in backyard shacks.681 The census data also provides estimates on 
housing deficiencies as a percentage of the total municipal population (see Table 10.2). 

Table 10.2 
Living Conditions in Cape Town, 2011 

!
Households living below the poverty line (<3500 rand/month) 35.7% 
Households with no access to safe drinking water on site 7.9% 
Households with no access to adequate sanitation on site 8.8% 
Households with no access to electricity for lighting 3.7% 
Households with no access to at least weekly refuse removal 6.7% 

Source: Adapted from South Africa 2011 National Census. 

Socio-Economic Profile and Inequality 

Despite political desegregation and democratization after the apartheid era, levels of inequality 
and racial exclusion in Cape Town remain high.682 In 2011, Cape Town’s total unemployment 
rate was 15.6 percent, but much higher (28.9 percent) among Black African residents.683 When 
compared to South Africa as a whole, Cape Town has relatively high education levels. In 2007, 
about two percent of residents had no formal education, compared to eight percent nationally.684 
However, a comparison of illiteracy rates within the greater city region shows that 15 to 32 
percent of Cape Town residents over the age of 14 are illiterate.685 

Cape Town is in many ways a city of contrasts: on one hand it is a major tourist attraction with 
high economic growth, but on the other there remains extremely high inequality and poverty. 
Cape Town’s Gini coefficient was approximately 0.67 in 2005,686 though actual levels of 
inequality may be even higher when government subsidized programs and services are taken into 
account.687 Income inequality measurements show clear disparities between racial groups. A 
White household’s income is seven times that of a Black African household and three times that 
of a Colored household.688 Informal settlements have a low annual average per capita income of 
just nine percent of the national average.689 In 2006, South Africa’s national government 
introduced The Accelerated Shared Growth Initiative with the aim of reducing poverty and 
unemployment by 50 percent by 2014. However, poor education, economic isolation, and the 
lack of access to infrastructure remain roadblocks to poverty reduction and challenges for 
governance.690 
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Governmental Structure 

South Africa’s constitutional parliamentary government is a federally structured democracy. The 
South African Constitution, adopted in 1996 and effective by 1997, defines the three separate but 
interdependent spheres of government as national, provincial, and local. The country’s nine 
provinces and 284 local administrations are each responsible for governing in collaboration with 
their respective municipalities, as well as the national government.691 The Local Government 
Transition Act of 1993 helped set institutional frameworks for local government and secure non-
discriminatory rights to participation.692 Within South Africa’s decentralized governmental 
structure, each sphere has specific authorities and responsibilities and is obliged to collaborate 
with the other two spheres. Framers of the post-apartheid government believed that political 
decentralization would help to ensure a more representative democratic government, and prevent 
the emergence of another oppressive, centralized government. 

Provincial Structure 

Cape Town is located within the Western Cape, the only South African province to enact a 
provincial constitution (though it is ultimately subject to the National Constitution). The 
Provincial Parliament is publicly elected, and in turn elects a Premier to oversee the cabinet and 
executive branch. Like the National Assembly, provincial elections are held every five years, and 
representation is party-proportional. The Western Cape is divided into five district municipalities 
and 24 local municipalities.693 Cape Town, which presents two-thirds of the province’s 
population, is classified as Category A in the national constitution, which means the city “has 
exclusive municipal executive and legislative authority in its area.”694 The local and provincial 
governmental spheres share close political ties, which are amplified by the leadership of the 
current Provincial Premier, who also served as former mayor of the city of Cape Town. 

Municipal Structure 

In 2000, Cape Town’s six municipalities were consolidated into a single metropolitan entity, also 
referred to as a unicity. The municipality is governed by a 221-member city council, which 
comprises 111 officials elected by each of the city’s 111 electoral wards and 110 party-
proportional representatives. The council selects Cape Town’s mayor, currently Patricia de Lille 
of the Democratic Alliance (DA). Within Cape Town, there are eight planning districts of 
varying sizes, demographics, and socio-economic profiles.695 Nearly 60 percent of all registered 
voters voted in the country’s most recent elections (2011),696 and the DA enjoys majority 
representation in the municipality of Cape Town as well as the Western Cape province. This can 
lead to tensions between the DA-stronghold governments and the national government, which is 
led by the African National Congress (ANC). The ANC has long been looked to as the party that 
ended apartheid, but in recent years it has been faced with growing disillusionment among South 
African citizens. Under President Jacob Zuma, Mandela’s party has increasingly been accused of 
wastefulness and corruption (often by DA representatives within the Western Cape). South 
Africa’s corruption perception rank is 69 out of 176 countries,697 and a survey by the African 
Democracy Institute showed that from 2007 to 2011 council services have deteriorated because 
of a perceived increase in corruption.698 Transparency International also warns that corruption 
might divert climate funds.699 
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Decentralization 

In 1994, the ANC came to power in the country’s first democratic elections, with a vote of 62.6 
percent.700 As of 2013, the DA is the majority party in both Cape Town and the Western Cape 
province, while the national government remains under ANC rule. In some decentralized African 
countries, such as Uganda, attempts to reduce local autonomy may include the reduction of local 
taxing authority and national transfers.701 However, decentralization in South Africa is more 
institutionalized and does not impede service delivery.702 

South Africa also employs a system of fiscal decentralization “to improve the efficiency of 
services delivery by aligning sub-national government expenditure with regional and local 
priorities.”703 This policy was designed to reallocate revenue between spheres of government in 
an effort to alleviate the substantial economic and social disparities still pervasive in the post-
Apartheid era. During apartheid, South Africa exercised a high level of revenue centralization. 
Decentralization has shifted and expanded revenue and expenditure responsibilities to the 
subnational level, but most provinces and municipalities remain heavily dependent upon the 
vertical division of national revenues. In 1996, the government introduced an equitable share 
system to take into account inequalities and poverty levels among provinces. Subnational 
revenues are shared through this system of equitable horizontal division, which is based on a set 
of formulas that consider a variety of social and economic factors.704 Though this should 
improve the efficacy of public service measures, institutional capacities throughout South Africa 
often are limited and effective resource redistribution and public service provision remain a 
challenge. 

Provinces also may receive grants and transfers, generally for delivering health or housing 
services. The government transfer system of capital grants may reduce some vertical imbalances 
among provinces by directing funds toward basic services for disadvantaged communities.

705 

Subnational governments previously received a proportion of national revenue and could decide 
on the allocation of resources as long as they fall within the national strategic objectives. Since 
2005, the government has set aside national revenue as contingency reserves for emergencies and 
natural disaster expenditures.706 In 2010, intergovernmental transfers as share of local 
expenditures amounted to 34 percent.707 Municipalities now rely largely on generating their own 
revenue. According to a credit rating by Moody’s Investors Service in March 2012, the city of 
Cape Town has a strong budgetary performance, prudent financial management, and a good 
liquidity position, but the agency also notes that the city government faces fiscal pressure for 
service delivery and housing.708  

Climate Exposure and Vulnerability 

Cape Town offers one of the most biologically diverse and ecologically sensitive environments 
in the world. Its Mediterranean-type climate is generally mild. Winters are characterized by mid-
latitude cyclones, storms, and northwestern wind with heavy precipitation. Summers, influenced 
by the Atlantic high pressure system, are hot and dry with strong southeast winds.709 Cape 
Town’s climate is influenced by the city’s proximity to the ocean and its topography, most 
notably its landmark Table Mountain. Weather conditions vary throughout the city and 
temperature and rainfall patterns differ depending on the area’s characteristics, such as elevation. 
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As a result, different parts of the city experience different impacts on groundwater recharge, river 
flows, local vegetation, and water allocations.710 The OECD identifies the Cape Town area as the 
region of South Africa, which is most prone to impacts from climate change.711 

Major Hazards 

Cape Town is exposed to threats from climate change events and natural hazards, including 
changes in temperature and rainfall, flooding and ponding, wildfires, more intense wind and 
storms, as well as sea-level rise. There is a high level of uncertainty related to the nature, scale, 
and occurrence or duration of climate change, however, it is expected that it will exacerbate 
existing hazards. With regard to temperature and rainfall patterns, Cape Town can expect an 
increase in temperatures (leading to drier and windier weather events, which promote wildfires) 
and a decrease in the rainfall in the west of the Western Cape province (negatively affect water 
supply). 

Decreased rain and higher temperatures will reduce soil moisture and affect agricultural sectors, 
and the more dramatic hazards of water shortage and drought pose significant threats to the area. 
Other major climate challenges facing Cape Town include air pollution, flooding, and fire as 
well as associated adverse impacts on water and energy supply. Due to large areas of low density 
and high volumes of transportation, the city suffers from high emissions and associated 
environmental and health risks.712 

Flooding presents a major threat in the form of flash floods, riverine and coastal flooding, and 
related issues, like the accumulation of standing water.713 Residents of the city’s poor and low-
lying areas are the most vulnerable, because flooding may spread diseases and cause 
groundwater contamination, particularly in areas with poor sanitation. The impact of flooding is 
exacerbated by a lack of adequate stormwater drainage and enormous waste production in high-
density settlements. Wildfires in Cape Town are also common, especially during periods of 
strong seasonal winds. Rising temperatures, exposure to drought, and alien vegetation also 
increase the likelihood of fires, which threaten infrastructure and environment.714 High-density 
settlements are particularly vulnerable. The Cape Town Disaster Risk Management Center 
reported a fire on January 1, 2013 that destroyed 800 structures in the Khayelitsha Township, 
displacing over 3,000 people.715 

Cape Town’s coast has seen great annual variability in wave height, ranging from six to  meters. 
Major storm events in Cape Town have occurred with greater frequency in the recent years 
(September 2001, May 2002, August 2005, and August 2008) and researchers believe these 
storms will become more intense.716 Projections suggest that climate change intensifies sea-level 
rise and storm surges.717 The city is also vulnerable to the Cape’s southeasterly winds, and 
increased winds can lead to potential rise in ocean upwelling.718 Locals refer to the summer 
winds as the “Cape Doctor” for allegedly blowing pollution away from the city, but the winds 
can also cause erosion in some areas of the city through generating sustained periods of wind-
driven wave chop. 
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Vulnerability 

Geography and Resources 

Cape Town is home to the smallest and most fragile of the world’s six floristic kingdoms (the 
Cape Floristic Kingdom) and the Cape Peninsula National Park, a UNESCO World Heritage site 
with 22 conservation areas. It is estimated that climate change could cause a loss to the 
biodiversity of as much as 30 percent.719 Among the most vulnerable areas is Cape Town’s 
coastline. Beaches have become increasingly rocky due to wave intensification. Certain parts of 
the coastline are particularly susceptible to sea-level rise and erosion.720 The city’s coastline 
spans about 307 kilometers (240 kilometers administered by the city and 67 kilometers are 
administered by the Table Mountain National Park) and is of major economic, ecological, and 
social importance.721 As such, climate hazards can have substantial impacts on the economic 
sector—in particular the tourism and agro-food industries—located near the coastline. Climate 
change effects may differ in magnitude depending on the type of coastal exposure, meaning 
coasts that are fully or partially exposed to waves might be more affected by climate change 
events than sheltered coasts, such as harbors.722 

Cape Town has identified 19 vulnerable sites along its coasts. For example, Milnerton Beach in 
Table Bay is especially exposed and vulnerable to high tide and suffers from beach erosion. If 
the natural features (dune cordons) disappear, wave action will damage nearby access 
infrastructure (such as the R27 traffic route). Another vulnerable site is the Atlantic Seaboard of 
the Cape Peninsula, a rocky cliff coast with offshore reefs, which are vulnerable to big waves. 
High-end housing development in the area of Kommetjie has endangered the dune fields that 
serve as a natural buffer. The northern and western coastal areas of False Bay are affected by big 
waves and the wetlands in the area by flooding. In both the Strand Beachfront and Bikini Beach, 
infrastructure is located very close to the water.723 It is difficult to assess the nature and impact of 
sea-level rise because of the uncertainty related to the phenomenon.724 Researchers suggest that 
planners rely more on short-term than long-term projections for sea-level rise in order to reduce 
uncertainty.725 

Water scarcity might also be an issue in the future. The city of Cape Town shares its water 
supply for consumption and irrigation with neighboring municipalities. It is estimated that the 
main supply, the Berg River Dam, can cover demand only up until 2019.726 The city’s policy on 
water conservation could be improved and is in fact, a crucial part for sustainable and long-term 
water management. Some argues that the city uses the concept of water demand management 
and water conservation as a debt recovery tool, meaning the city targets poor households to save 
water instead of wasteful water users.  

Another major challenge in Cape Town is the city’s high levels of greenhouse gas (GHG) 
emissions. In 2007, the city emitted between 5.8 and 11.7 tons of carbon per capita.727 In fact, the 
greater metropolitan region (including the airport and the port) emits more GHG per capita than 
London and New York City. Electricity supply is primarily gained from fossil fuels. One of the 
challenges is transport, which accounts for about 54 percent of total energy use.728 However, it is 
difficult to reduce the increase in private vehicles because of a lack in reliability and funding for 
public transportation. Cape Town’s spatial fragmentation, with low population densities in the 



!
!

! 159 

center and high densities in the outskirts, further decreases the viability for integrated public 
transport.729 

Population and Vulnerable Areas 

The most vulnerable residents are those with limited access to resources, specifically those living 
in townships and informal settlements. Two of the city’s largest townships, Khayelitsha and 
Mitchell’s Plain, are located on the sandy plains of the Cape Flats, an area which is especially 
exposed to harsh winds, flooding, and mobile sands.730 The informal settlements of Sweet Home 
Farm in Philippi and the Masiphumelele are built on rubble dumps and wetlands. These areas are 
ill-prepared for disasters, and are especially prone to climate issues, such as flooding. Since 
many were built during the apartheid era, infrastructure and service provision in townships are 
historically underdeveloped and insufficient. Social infrastructure, such as access to education, 
utilities, and health services is especially low in backyard dwellings.731 Researchers and 
practitioners point to the government’s provision of housing and a possible entitlement mentality 
among the city’s poorer residents. Slum dwellers often expect the government to subsidize new 
or improved housing, and fail to make essential upgrades to a living situation they perceive as 
temporary in nature. Since 2007, the government has subsidized about 8,300 units per year, not 
nearly enough to meet demand. 

Cape Town’s affluent population is far less vulnerable, and enjoys much better infrastructure and 
greater access to resources. However, residential and industrial development along the city’s 
coastline will be impacted by climate change. Cape Town’s tourism industry is closely tied to the 
coast, and the effects of climate change could impact related employment and revenue for the 
city.732 The Cape Town harbor is a major trading hub for the region (handling about 23 percent 
of South African cargo in 2006).733 Climate change challenges could lead to maintenance or even 
operational issues for the port.734 The Koeberg Nuclear Power Station is also located near the 
coast and potentially at risk from natural disasters.735 In 2008, the city government 
commissioned a report to assess potential increases in sea-level rise and associated risks. It 
showed three potential scenarios regarding inundation from storm surges and the approximate 
value of affected infrastructure. The risk assessment identified 25 square kilometers of coastline 
that are particularly vulnerable to sea-level rise, and estimates the economic impact to city 
infrastructure at 5 billion rand (about US $539 million).736 

Climate hazards and vulnerabilities differ across areas and populations within Cape Town and 
the surrounding region. Economic interests (including industry, coastal development, and 
tourism) face the slow-onset, long-term threat of sea-level rise. High energy consumption and 
GHG emissions in addition to changes in rainfall patterns and temperatures pose major 
challenges to the city and its population. The city’s unique biodiversity and extensive coastline 
also contribute to its vulnerability. However, Cape Town’s largely inland poor population 
remains most vulnerable to the city’s major hazards, especially flooding, and they may be 
disproportionally affected by climate change impacts. 

Climate Change Adaptation and Urban Governance: Agendas and Plans 

South Africa and the city of Cape Town have established climate change initiatives and 
strategies at the national and subnational levels. However, a lack of resources and uncertainty 
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related to climate change events impede the government’s ability to respond to climate change 
challenges. In particular, local government is bound by short-term imperatives and the political 
and social obligation to address more immediate issues, such as economic growth, inequality, 
and poverty. The following section presents an overview of national and subnational strategies 
and discusses different local and international actors and their role in building urban resilience to 
climate change in Cape Town. 

National Framework 

South Africa has taken an active role in responding to climate change. The country ratified the 
UNFCCC in August 1997, and acceded to the Kyoto Protocol in July 2002. The Department of 
Environmental Affairs drafted a white paper in September 2004 to develop a national climate 
change response strategy. Some of the key issues within this strategy include the development of 
a sustainable energy program, integration of climate change response in government, and 
accessing and managing financial resources for climate change.737 South Africa’s national 
government continues to incorporate climate change initiatives into functional governmental 
operations. The national government in South Africa provides a planning framework and 
develops provincial as well as default municipal bylaws for cities that are not ready to construct 
their own bylaws.738 

South Africa’s 1996 Constitution created the framework for the nation’s environmental 
governance. The document mandates the right “to an environment that is not harmful to their 
health of wellbeing; and to have the environment protected, for the benefit of present and future 
generations, through reasonable legislative and other measures that prevent pollution and 
ecological degradation, promote conservation, and secure ecologically sustainable development 
and use of natural resources while promoting justifiable economic and social development.”739 

The Constitution also provides for the system of government entitlement programs that help to 
promote adaptation efforts.740 Notable national environmental legislation efforts include the 
National Environmental Management Act and National Water Acts of 1998, the Disaster 
Management Act of 2002, the National Biodiversity Act of 2004, and the National Climate 
Change Response Plan of 2004. National policies that address poverty and underdevelopment 
include the Comprehensive Plan for Development of Sustainable Human Settlements (2004) and 
the National Spatial Development Perspective (2006). In addition, the Management of Urban 
Stormwater Policy of 2009 targets a major challenge presented by urbanization, and the 2010–
2014 National Strategy for Sustainable Development and Action Plan offers guidance to both the 
public and private sectors for long-term planning, building capacity, and restructuring 
institutions. In addition, national law obliges local authorities to prepare Integrated Development 
Plans (IDPs), which are adopted by the municipal council and cover the planning, management, 
and development within a municipality. IDPs focus primarily on physical spatial planning and 
must include, among other elements, a financial plan for at least three years, disaster 
management plans, a spatial development framework and guidelines for land use management. 

Provincial Framework 

The government of the Western Cape has identified the effects of climate change as a significant 
threat to the province. The Western Cape’s Department of Environmental Affairs and 
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Development Planning established a Climate Change Strategy and Action Plan that, “aims to 
strengthen the province’s resilience to climate change and its adaptive capacity, particularly in 
vulnerable economic sectors and communities.”741 The Action Plan’s climate communication, 
education, and public awareness strategy calls for collaboration between government, industry, 
the media, and the public.742 The plan also defines two approaches to climate change response: 
adaptation and mitigation.  

Adaptation recognizes the effects of climate change and the need to adapt to evolving conditions. 
Mitigation aims for the reduction of greenhouse gas emissions through a more long-term 
approach. Research suggests that there is widespread disagreement among policy makers over 
the appropriate relationship between adaptation and mitigation. The ongoing debate centers 
around how to best define the two strategies and how best to employ them (in conjunction or 
separately) in project planning and implementation. As advocates for a more integrated approach 
explain, a plan that separates the two might promote mitigation strategies and fail to consider 
other long-term climate change impacts. For example, in an effort to address water scarcity the 
city might consider the introduction of a water desalination plant. However, this plant would 
most likely be powered by the major energy source, coal, thus ultimately having a negative 
impact on the environment. Addressing adaptation and mitigation separately could at times lead 
to cases of maladaptation and increase the city’s vulnerability in the long run.743 

The Western Cape province has prioritized adaptation as a strategy that may best support growth 
and development in South Africa.744 It has not, though, rejected mitigation efforts outright. The 
province has put forward adaptation response programs (Integrated Water Management 
Programme, Climate Change, Weather Research and Information Programme, and Land 
stewardship and Livelihood Programmes) as well as mitigation strategies (Energy, Transport, 
Waste, and Air Quality Management Programme).745 The Western Cape province identifies the 
need for strong local leadership and funding, which are also critical to improved resilience 
adaptive capacity.746 The provincial government is less essential to risk reduction measures in 
Cape Town, where municipal government takes the lead, but the Western Cape government does 
provide essential political support. Greg Pillay, Head of the Cape Town’s Disaster Management 
Centre, credits political backing from the Western Cape government for the success of local 
efforts, and states that “the process took years of constant engagement with political leaders and 
now we are glad because they understand what we are doing and they give us the necessary 
support which makes our job easier.”747 

Municipal Framework 

South Africa’s constitution commits all levels of South African government to sustainable 
development.748 Cape Town has taken environmental initiatives beyond those that are 
constitutionally mandated. Cape Town’s Integrated Municipal Environmental Policy (IMEP) of 
2003 (revised in 2009) provides a framework for local environmental governance, and outlines a 
“commitment to adopting and implementing the principles and underlying approaches to 
sustainable development... and ensuring the integration of environmental issues into local 
government decision-making at all levels.”749 City Councillors and senior officials are expected 
to pledge their commitment to the IMEP’s sustainable development principles. Climate change 
considerations and initiatives have been incorporated into all city departments and municipal 
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planning, and city officials tout a holistic approach driven by collaborative strategies that extend 
beyond government agencies. Rather than being imposed by national government, climate 
change initiatives in Cape Town have been primarily driven by local initiatives, with support 
from international funding. Cape Town has an abundant list of plans that include elements of 
climate change in policymaking, driven by a variety of largely local actors. 

Strategies and Agenda Setting 

Cape Town’s 2010 Strategic Framework for a City Development Strategy (CDS) outlines a 
coordinated framework for compiling sectoral programs, actions, budgets, and policies. Various 
municipal policies incorporate sustainable development and risk reduction components. Local 
government agencies are expected to develop Operational Improvement Plans and Strategic 
Asset Management Plans and review them annually. Infrastructure Master Plans have been 
developed for electricity, water services development, wastewater, and stormwater treatment. 
Major city sector strategies related to climate change include, but are not limited to, the 
following: 

• Cape Town Energy and Climate Change Strategy (2006) 

• Five-year Integrated Housing Plan (2009/10–2013/14) 

• Floodplain and River Corridor Management Policy (2009) 

• Municipal Disaster Risk Management Framework (2006) 

• Biodiversity Strategy (2003) 

• Coastal Zone Management Strategy (2005) 

The city of Cape Town established its official climate change strategy in 2006 with the 
Framework for Adaptation to Climate Change, which largely focuses on energy use. In May 
2010, the City Council adopted an Energy and Climate Action Plan. Cape Town’s Climate 
Adaptation Plan of Action outlines current and proposed sector-based initiatives, and the Local 
Biodiversity Strategy and Action Plan protects and manages biodiversity sites within Cape 
Town. 

Spatial Planning 

Spatial planning laws in South Africa provide the necessary legislation to include climate change 
and carbon resilience in city planning.750 Rapid low-density development poses numerous threats 
to sustainability in Cape Town. Urban sprawl increases travel time, fuel use, and service 
provision costs. It also results in inefficient and inappropriate land use, negative environmental 
impacts, and can magnify burdens on low-income populations.751 Unsustainable land 
development can lead to reduced hydrological catchment areas which decreases stormwater 
runoffs and increases risk for floods.752 Thus, zoning is essential in order to deal with urban 
sprawl and can be an effective means for adaptation to climate change. For instance, green 
zoning, energy-efficient buildings, water conservation, and innovative wastewater management 
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can help reduce the impact of higher temperatures.753 In response to the low-density development 
and urban sprawl, Cape Town’s government approved a municipal densification policy in 2012 
to encourage more effective and sustainable planning and land use.754 

Coastal Protection and Sea-Level Rise 

Municipal efforts have also led to the development of a coastal protection zone, which aims to 
regulate land use and development of the city’s extensive shoreline. In response to sea-level rise, 
Cape Town’s municipal policies include shoreline protection measures, such as sea walls and 
erosion controls as well as coastal-set-backs and by-laws to more effectively regulate 
development in vulnerable and sensitive areas. The effectiveness of sea walls is disputed because 
in some areas they may exacerbate erosion. In cases where the value of coastal property and 
infrastructure is high, the construction and maintenance costs might be justified.755 One possible 
adaptation strategy for Cape Town’s coastline is socio-institutional responses. These include 
managed retreat where possible, development of early warning systems, coastal regulatory 
mechanisms such as set-backs, vulnerability mapping, research and monitoring, amongst others. 
In fact, the city of Cape Town, in order to adapt to a rise in sea levels, proposed an Integrated 
Coastal Management Policy to enable the establishment of a coastal overlay zone (spatial 
planning mechanism) to address the matter of existing property with development rights but 
which is currently at risk from coastal processes such as storm surges. However, there are two 
major issues facing the proposed setback. First, there remains the question about the impact on 
property values as a consequence of applying an overlay zone to these properties (effectively 
labeling them as ‘at risk’). Second, there is a debate about new developments from the side of 
disadvantaged community, who consider it unfair that more affluent populations (especially 
white citizens during apartheid) were able to develop sea-frontage property in the past and the 
development set-back being proposed means that they cannot exploit the same opportunity. 

Disaster Risk Management 

South Africa’s Disaster Risk Management Act of 2002 called for the establishment of an 
integrated and coordinated disaster risk strategy, as well as the creation of municipal disaster 
management centers. Cape Town’s Disaster Risk Management Centre (DRMC), established by 
the Municipal Disaster Risk Management Framework of 2006, is one of the two major local 
government agencies (alongside the city’s Environmental Resource Management Department) 
which focus on climate change risk mitigation. The DRMC has a staff of 83 and a volunteer base 
of 360 in 11 volunteer units. After the most recent fire, the DRMC has partnered with NGOs, 
including the Salvation Army and the South African Red Cross Society, to provide recovery 
assistance for the affected population.756 Despite strong public relations, it is difficult to assess 
the true administrative capacity of the DRMC. Research from the University of the Western 
Cape has sought to assess the impact of the unit. In 2012, preliminary results found that the unit 
faces a lack of funding and personnel capacity building, as well as the challenge to communicate 
across a diversity of languages within the city.757  

Role of Non-Governmental Organizations and Civil Society 

Within South Africa, a variety of national and international non-governmental organizations 
(NGOs) work to develop climate change response capacities. These include the Environmental 



!
!

! 164 

Management Group, the South African Climate Action Network, the International Council for 
Local Environmental Initiatives, and aid agencies like OXFAM. These NGOs support climate 
change research, develop adaptation strategies, build capacity, and raise public and governmental 
awareness through lobbying and advocacy measures.758 The city of Cape Town enjoys a 
relatively high-functioning municipal government, which has diminished the role of local and 
international NGOs. Thus, when compared to other major African cities, traditional NGOs play a 
significantly smaller role in driving the climate change agenda within Cape Town. 

NGOs remain active in low-income areas and informal settlements, but these efforts are more 
directed toward quality of life, and less focused on specific climate change effects. NGOs 
promoting sustainability and risk reduction in poorer communities include Slum Dwellers 
International and People’s Environmental Planning, both of which target housing challenges. In 
regard to civil society, Cape Town’s Integrated Metropolitan Environmental Policy of 2003 
outlines that “Civil society will play an active role in supporting, ensuring, and monitoring the 
implementation of the [environmental] policy.”759 The policy further underscores “a commitment 
to the involvement of, and partnerships with, civil society in decision-making processes 
regarding environmental management of the city of Cape Town.”760 However, as discussed 
below, civil society organizations’ actual influence on setting the climate change agenda is 
limited. 

Influential Local Actors  

Accepting the limits of local government expertise in climate change, the city of Cape Town has 
sought assistance from think tanks, research centers, and consultants to frame information, 
conduct research, and structure the greater dialogue. The African Centre for Cities (ACC), 
housed at the University of Cape Town, plays a major role in setting the city’s climate change 
agenda. The ACC is funded by the Swedish Mistra Urban Futures program, and its objective is to 
provide academic responses to the challenges faced by urban societies throughout Africa.761 
Motivated individuals are often the most essential element to promoting and propelling climate 
change initiatives, especially in the implementation and funding of projects and programs. 
Especially the founder of the NGO Sustainable Energy Africa and current Head of Energy and 
Climate Change for the city of Cape Town has played an essential role in framing the city’s 
climate change dialogue and advancing local and regional sustainability initiatives. 

Another important player is Cape Town’s Climate Change Think Tank. Launched in March 
2011, it is an alliance of interdisciplinary stakeholders (government, business, and nonprofit) 
who share the goal of mitigating and adapting to the impacts of climate change.762 The Climate 
Change Think Tank sought to “position itself at the interface between science and policy,” and to 
involve decision makers in the process of gathering information and generating knowledge.763 It 
brings together a variety of public and private sectors to research those issues identified by city 
officials as being most critical in addressing climate change.764 One of the goals is also to outlast 
political and economic cycles and promote greater collaboration.765 Since the Climate Change 
Think Tank operates outside of both the city government and the University of Cape Town, this 
independence has afforded the opportunity to criticize existing institutions.766 While there is 
some criticism about the participatory process and recognition of all stakeholders within the 
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think tank, generally, the approach of a more neutral coordinating platform might be attractive to 
other cities that wish to improve collaboration to implement climate change initiatives. 

International Donors and Cooperation 

Cape Town’s government values its role as an international climate change leader, and local 
policy and national legislation as well as international law guide its local environmental 
management.767 Municipal efforts are expected to conform to higher-level directives. The 
international community has supported a variety of adaptation (the United Nations Framework 
Convention for Climate Change Adaptation Fund) and mitigation (Clean Development 
Mechanisms) measures in South Africa.768 In May 2011, Cape Town was designated a UNISDR 
“Role Model City” in recognition of the government’s work toward disaster risk reduction. The 
UNISDR recognized Cape Town’s partnership with the provincial and national government to 
organize the “Making Cities Resilient” campaign as an important aspect for building 
resilience.769 

Climate change plans and strategies in Cape Town are very much internally driven, but 
incentivized by external funding. Though municipal efforts are often supported by provincial and 
national policies and funding, the city’s agenda is largely driven by influential local 
organizations and motivated individuals. International NGOs play a reduced role, but global 
partnerships appear to be greatly valued. The city has taken steps to improve coordination; 
however, it is difficult to assess the actual implementation and effectiveness of the available 
plans and strategies.  

Building Urban Resilience: Implementation and Effectiveness 

Cape Town has produced an impressive number of plans and initiatives related to climate change 
challenges. The following section is an attempt to identify strengths and weaknesses, and to 
assess the city’s capacity to implement these plans and initiatives effectively. 

Strengths and Opportunities 

Cape Town is a unique African city with a variety of notable strengths. Climate change 
initiatives enjoy grassroots support from dedicated local and regional actors, as well as national 
government mandates. Cape Town’s universities, research centers, and think tanks cultivate 
innovation and produce extensive research, assessments, and mapping for the city. In particular, 
Cape Town’s Climate Change Think Tank model may be employed by other cities in order to 
bridge the gap between government officials, agenda setters, and other stakeholders.  

Raising public awareness and involvement are priorities in Cape Town. For instance, the city 
introduced an education campaign to reduce energy consumption and opened public call centers 
in an effort to increase involvement among citizens that may not have phone or Internet access at 
home. Most of the major government documents are made available in Xhosa, English, and 
Afrikaans. However, the impact of these initiatives is often limited. Nevertheless, in general 
South Africa’s decentralization has helped to empower local government to act in its own 
interests, and allows for more efficient provision of public services at the municipal level. The 
city of Cape Town has a large public labor force, with an estimated 22,000 municipal 
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government employees. Despite a massive bureaucracy, the municipal government enjoys 
relatively high levels of transparency, information sharing, and institutional and human 
capacities. Some city officials perceive a greater level of scrutiny directed at Cape Town’s 
municipal government and the Western Cape province due to their standing as opposition party 
strongholds. This has prompted DA-headed governments to employ extra bureaucratic checks to 
reduce the occurrence or appearance of corruption.  

The UN has identified Cape Town as a leader in the response to climate change, and Cape Town 
has embraced this role at the international level, seeking efforts for further global collaboration. 
Additionally, Cape Town has been part of several case studies on best practices alongside cities 
in more developed countries, such as New Orleans, New York City, and London. Cape Town has 
greater resilience than other African cities and member cities of the International Council for 
Local Environmental Initiatives. The city could benefit from international partnerships and 
alliances with cities that have more similar characteristics.  

Need for Improvement 

Despite Cape Town’s many strengths and efforts in regard to addressing climate change, major 
weaknesses persist. Climate change is very much on the city’s agenda and thoroughly 
incorporated into local government departments. However, the policies and programs are not 
always inclusive of communities, non-governmental and civil society organizations. Policies are 
deeply influenced by academics and international organizations, instead of community-based 
organizations that work in the field and have pragmatic input towards these policies. The ACC 
plays an important role in policy formation and, at times, leaves less scope for other community-
based and non-governmental agencies within the agenda setting process. Some observers note 
that consultations with non-academic organizations are often excluded from the policy process or 
that the knowledge from such state-academic engagements is not shared with community-based 
organizations. This might also apply to the Climate Change Think Tank, which brings together 
primarily the scientific community and policymakers but might fail to fully incorporate other 
stakeholders. 

Critics of Cape Town’s climate change agenda suggest that the city is too concerned with sandy 
beaches and coastal areas and does not adequately address other areas. Issues related to informal 
settlements remain a major challenge. Renewable energy sources are quite limited and the city’s 
heavy reliance on coal contributes to an extremely large carbon footprint. Although publications 
by the ACC raise the issue of water scarcity, local government has been slow to incorporate the 
impact of climate change into water management policies. In addition, the city insufficiently 
addresses the situation in flood-prone informal settlements, in particular concerning non-
functioning garbage systems and stormwater pollution. 

South Africa’s decentralized governmental structure allows for substantial discretion in 
policymaking at the local level, but service provision and risk reduction remains a major 
challenge, especially in Cape Town’s most vulnerable areas: slums and informal settlements. 
Cape Town continues to struggle with housing shortages; a growing population and demand for 
government-subsidized housing outpaces supply. Poor infrastructure, strained water resources, 
and limited public services heighten vulnerability to the effects of climate change in low-income 
areas.  
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Challenges 

Throughout Africa, climate change is often a low priority for local governments, especially in 
light of more immediate short-term development issues. Like the rest of South Africa, Cape 
Town struggles with complex post-apartheid issues, including massive income disparity, high 
rates of poverty and unemployment, and persistent racism and xenophobia. One major priority is 
to deal with pervasive threats to public health. Within South Africa, an estimated 17 percent of 
adults between 15 and 49 are living with HIV.770 Tuberculosis rates are also exceptionally high, 
with a reported incidence rate of 981 per 100,000 in 2010.771 Both diseases are at epidemic levels 
and among the highest in the world. South Africa’s public health systems and services are further 
strained by high levels of tobacco use, drug and alcohol abuse, and poor nutrition. Immediate and 
widespread public health concerns often take priority over more long-term, rather abstract issues 
like resilience and sustainability. 

It is important to note that climate change initiatives in Cape Town appear to have a far greater 
chance of being implemented if they have a strong economic or energy-related benefit. It seems 
that long-term sustainability efforts become more attractive if they can be tied to immediate, 
quantifiable benefits. For example, Cape Town successfully implemented the installation of LED 
traffic lights throughout the city center, a program that offered both short and long-term 
economic and energy benefits. In addition, climate change planning may be integrated into 
public health program. A recent initiative to install ceilings in slum dwellings provides 
immediate benefits to quality of life and health as well as the added benefits of increased energy 
efficiency and climate change resilience.772 These examples shows that climate change initiatives 
might often receive greater political and financial support if they are implemented as a 
component of a program that addresses a more immediate societal priority, like poverty, energy, 
or public health. 

Conclusions 

The city of Cape Town has thoroughly incorporated climate change adaptation planning into the 
city’s agenda and employs a variety of strategies to support urban resilience efforts. The wide 
variety of initiatives at the local level suggests that climate change is an integral part of planning 
across multiple city departments. However, poor populations in flood-prone areas and growing 
coastal developments remain exceptionally vulnerable to climate change hazards. 

Neglected issues such as flooding and water scarcity should be incorporated into the city’s long-
term climate change strategies. Policy makers may also seek greater diversity among consultants 
and partners, with more attention paid to non-academic and civil society organizations. This 
could potentially improve public awareness, widening and strengthening the participatory 
process. To improve upon current capacity, Cape Town would likely benefit from a local 
meteorological agency for better climate data collection and analysis. Foremost, efforts to build 
city-wide resilience must include a strong focus on informal settlements and poor and vulnerable 
populations. Initiatives to build resilience vary because immediate concerns, such as housing 
development, often take priority over climate change issues, such as sea-level rise, which are 
more uncertain and based on long-term predictions. Those interviewed for this study largely 
agree: Cape Town must first address the basic concerns of poverty, access to housing, and public 
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health, as well as unemployment before it can more effectively address the larger and often long-
term challenges presented by climate change.  

The findings of this study highlight the importance of municipal autonomy and committed 
decision-makers in the push for urban resilience and climate change action. Cape Town may 
serve as an example to other national governments for the importance of local decision making 
authority and capacity in designing plans to meet local conditions, such as in coastal 
development and urban sustainability (though local actors are also needed to drive these 
agendas). Other municipalities may look to the efforts of Cape Town’s Climate Change Think 
Tank to coordinate climate change research and response and to bridge the gap between different 
stakeholders and improve collaboration for implementation of effective climate change 
initiatives. 

The likelihood of effective implementation increases when climate change resilience measures 
are attached to urban development initiatives or economic and energy-related issues. Economic 
impact and cost-benefit analyses are often essential to gain political will. Cape Town has been 
remarkably proactive in confronting the challenges of climate change, and has eagerly promoted 
its role as an international leader. Despite weaknesses and potential instances of maladaptation, 
the city of Cape Town possesses great strengths that can be effectively applied to urban 
resilience efforts and response to climate change challenges. 

!
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Chapter 11.  Johannesburg 

By Todd G. Smith 

Johannesburg is as at once the youngest and richest city in this collection of case studies. Joburg, 
Jozi, or eGoli (“City of Gold” in Zulu), as it is sometimes called, is today a vibrant and diverse 
city that serves as the economic engine of South Africa and, in large part, of the rest of the 
continent. It is a city that has been shaped predominantly by two forces: gold mining and 
apartheid. Johannesburg owes its very existence to the discovery of gold and its growth has since 
been driven by political and economic forces bent on the extraction and exploitation of gold, 
platinum, and other precious minerals. One product of those forces was the apartheid policies of 
last century that dictated where the many ethnic groups that comprise the city could work and 
reside. One of the legacies of those policies is the current fragmented spatial landscape of 
Johannesburg.773 

Located on the Highveld between two major river basins, Johannesburg is today one of the few 
large cities in world not located on a coast, lakeside, or river, which presents some unique 
challenges supplying the region’s population of over 12 million with water. It is also a major 
destination for migration from other parts of South Africa and other African countries, which 
places additional strain on many of Johannesburg’s governmental services. Despite these and 
other challenges, Johannesburg aspires to be a “world-class African city,” as its slogan claims, 
with mixed success.774 Today, Johannesburg includes some of the most developed areas in 
Africa, including gated communities of lavish estates, high-rise steel and glass office complexes, 
luxury vacation resorts, and enclosed high-priced shopping and entertainment complexes. It is 
also surrounded by a number of informal settlements filled with destitute poverty. 

This chapter explores Johannesburg’s vulnerability to the future consequences of global climate 
change and measures that the city is undertaking to improve its resilience to these challenges. It 
begins with a brief presentation of the history of the city and the current political, economic, and 
demographic situation in the city. This is followed a discussion of climate change projections for 
the city and the biggest impacts that these projections will have the city’s population and 
systems. Next, the assorted plans that have been developed and adopted to adapt to these 
challenges are reviewed. Finally, this chapter attempts to evaluate to the extent possible the 
effectiveness of the implementation of these plans. In sum, the nation, province, and city have 
developed extensive plans for adaptation but so far inadequate implementation has limited the 
effectiveness of these plans. 

Background 

Geography 

At an altitude of 1,800 meters above sea level, the City of Johannesburg is on the Highveld, an 
area that was originally a rolling grassland largely devoid of trees except along the many small 
rivers found there. The Highveld is a semi-arid area with annual evaporative losses 1,600 mm 
higher than mean annual precipitation of roughly 600 mm. This means that very little of the total 
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annual rainfall, approximately 10 percent, is converted into runoff and of this only about 60 
percent can be economically exploited because of extreme variability in rainfall events. Over 
time, this has led to construction of several large dams to retain as much streamflow as possible. 
In fact, South Africa ranks in the top 10 countries in the world for the number of large dams that 
have been built.775 

Running through the Highveld is a geological feature called the Witswatersrand (Afrikaans for 
‘Ridge of White Waters’), which was formed by a series of tectonic events over the past three 
billion years. The Witswatersrand is a watershed that divides southern Africa into rivers that 
flow to the Indian Ocean and those that flow to the Atlantic.776 The Limpopo River basin lies to 
the north of Johannesburg. The Limpopo River constitutes South Africa’s northern border with 
Botswana and Zimbabwe and flows east through Mozambique to the Indian Ocean. To the south 
of Johannesburg lies the Orange River basin. The Orange River is the longest river in South 
Africa and flows east from the Drakensberg Mountains to the Atlantic Ocean, forming the border 
between South Africa and Namibia. Together these two river basins are shared by the four 
riparian states that are the most economically developed of the Southern African Development 
Community (SADC) region (South Africa, Namibia, Botswana, and Zimbabwe), making them 
economically and strategically significant way beyond the socio-economic activities of the 
Johannesburg region. Furthermore, because the Witswatersrand serves as the headwaters for 
these two rivers, pollution occurring in the region impacts a wide range of downstream users.777 

The mineral wealth to which Johannesburg owes its existence is also a product of these same 
geologic processes that created the Witswatersrand. Recurring sedimentary cycles occurring 
through geologic phases of deep-sea marine to continental conditions resulted in large deposits 
of gold and other heavy metals along the Witswatersrand. Furthermore, portions of these 
deposits became trapped relatively close to the surface where they were easily discoverable when 
farmers began to the settle the area in the 1800s.778  

History 

The area of the Witwatersrand with its panoramic vistas, ample caves for shelter, and its 
grassland ecosystem that sustained ample animals for hunting has been inhabited for thousands 
of years, first by Khoisan peoples and later by ancestors of the bantu-speaking peoples of modern 
South Africa. By the arrival of the first Europeans, the area was home to thousands of human 
settlements, mostly of the Ndebele people, who practiced farming, raised sheep and cattle, and 
mined and smelted copper, iron, and tin. In the last half of the 19th century, the Highveld became 
part of the Zuid-Afrikaansche Republiek (the “South African Republic”), or Transvaal Republic 
as it was often called. The Transvaal was one of two independent Boer (Afrikaans for “farmer”) 
Republics founded by the Voortrekkers, mainly of Dutch descent but including Germans and 
French Huguenots, who trekked into the interior of southern Africa in the 1830s and 1840s after 
to a number of grievances with British rule in the Cape Colony (the area known today as the 
Western Cape province including the City of Cape Town at the southwestern tip of the 
continent). The South African republic was founded in 1852 and recognized by the British in the 
Sand River Convention. Although the British attempted to annex the Republic in 1877, they 
quickly abandoned the prospect after the Transvaal Boers resisted and won the brief hostilities 
now known as the First Boer War. 
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In 1886 the fortunes of the Transvaal were drastically changed when an immigrant farmer from 
Australia discovered gold on the Langlaagte farm on the Witwatersrand. Barberton, a town 400 
kilometers to the east of the Witwatersrand, was already drawing fortune seekers since gold was 
discovered in the area of. Within months of the Langlaagte farm discovery, the first settlement at 
Ferreira’s Camp was established and by 1887 it had grown to over 3,000 inhabitants. The village 
of Johannesburg was laid out in November 1886 on the nearby Randjeslaagte farm. As news of 
this discovery spread it quickly led to the largest gold rush in history with seasoned gold miners 
and hopeful immigrants coming from Europe, California, and Australia. By 1896 Johannesburg 
was a large and disorganized city of over 100,000 inhabitants, which included white prospectors 
and entrepreneurs, African tribesmen recruited as unskilled mine labor, European prostitutes, and 
African women who cooked and brewed beer. The 1896 census showed that the white population 
of 50,907 included 6,205 Transvaalers but 16,265 from England and 15,162 from the Cape 
Colony.779 

This new found mineral wealth gave rise to renewed interest from the British, most notably by 
Cecil Rhodes, then the Premier of the Cape Colony, who beseeched the London government to 
assert authority in region. In 1899, fearing another British annexation the Transvaal Boers 
together with the inhabitants of the other Boer republic, the Orange Free State, launched a 
preemptive war against the British colonies of the Natal and the Cape Colony. The Second Boer 
War ended in 1902 with the surrender of the Boer Republics and the area became the short-lived 
British Transvaal Colony. In 1910 the two former Boer Republics and the two British colonies 
were granted independence from the British and became the Union of South Africa, which was a 
self governing dominion of the United Kingdom until it was formally granted independence in 
1931. Any remaining connection to the British Crown was severed in 1961 when a referendum 
narrowly passed that established the Republic of South Africa, with a strong president and a 
parliament that was greatly diminished in power. 

Driven by gold mining, Johannesburg continued its rather haphazard and unplanned growth in 
the early 20th century. It also continued to draw new groups of immigrants from around the 
world. One such group consisted of Chinese mine workers recruited to replace black Africans 
who fled during the fighting of the Second Boer War. Although gold mining remained the largest 
industry in the country, the growth of the manufacturing industries during and after World War II 
drew increasing numbers of black Africans to work in the factories of Johannesburg and other 
cities. Employment in the manufacturing industry increased by 60 percent between 1939 and 
1945. The mostly Black African factory workers newly arrived in the Johannesburg settled in 
shantytowns and townships on the outskirts of the. The appalling living and working conditions 
created resentment and resulted in a number of protests and strikes. One such strike was led by 
the African Mineworkers Union in 1946 in which 60,000 men stopped work demanding higher 
pay. In the ensuing police response 12 people were shot to death.780 

Since its inception, Johannesburg has been a segregated city. Like other colonial cities in Africa, 
European planning professionals in Johannesburg viewed racial separation as an integral part of 
urban planning. The British policy of separate areas for whites and non-whites was imprinted 
upon the city from the beginning and continued in the era of the Union of South Africa. In 1949, 
after the explosive growth of wartime industries and the attendant strikes and urban unrest, the 
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ruling National Party codified and institutionalized the policies of segregation officially known 
of apartheid (“separation” or “segregation” in Afrikaans). 

Space limitations prevent a thorough treatment of apartheid but it is important to recognize that it 
was a direct response the unbridled immigration into the cities and, as such, was essentially an 
urban planning policy. Recognizing that managing such growth were a losing prospect, the 
government attempted to insulate the organized White areas of the cities from the pressures of 
such growth. Townships were established as official areas for Blacks to live and central 
Johannesburg was limited to Whites of European descent. Separate areas were also established 
for Indians and other Asians. Pass laws were established that severely limited the movement of 
non-Whites. These policies led to widespread unrest and increasing violence throughout the 
1960s, 1970s and 1980s. By the 1980s the Johannesburg CBD, which had already been 
destroyed and rebuilt at least four times,781 had been left abandoned and decaying by the political 
upheaval and violence accompanying the anti-apartheid movement. Whites fled to the gated 
communities and protected enclaves mainly in the northern suburbs. 

Apartheid officially ended in 1990 when F.W. de Klerk announced the release of Nelson 
Mandela and parliament began to repeal apartheid laws. The transition to democracy, however, 
was not complete and continued with the first free elections in 1994 and the passage of the new 
Constitution in 1996. This newfound freedom brought hopes and aspirations that Johannesburg 
would become a post-racial metropolis with mixed communities and workplaces. These hopes, 
however, went largely unrealized as whites enclaves became more fortified and property 
developers created increasingly sequestered office towers and entertainment complexes. Despite 
a growing black middle class, the apartheid legacy of spatial segregation combined with mostly 
laissez faire urban planning means that the majority of black urban poor continue to live in 
townships that lack the same services and amenities of the cloistered White communities of the 
northern suburbs.  

Today, Johannesburg is divided and fractured city.782 To the mainly affluent Whites and to 
international visitors and tourists, it is a cosmopolitan city with shining office buildings and 
luxury shopping and entertainment centers. The mainly Black urban poor and the many 
immigrants “without regular work and without authorized shelter are forced to eke out a 
marginal existence in isolated pockets at the edges of prosperity.”783 To a growing Black middle 
class it holds the promise of affluence and privilege but systemic remnants of the past can pose 
daunting challenges to advancement. 

Governance 

Federal Structure and Responsibilities 

According to the post-apartheid constitution of 1996, South African government is divided into 
three distinct spheres, national, provincial, and local, which are “distinctive, interdependent and 
interrelated.”784 The nine provinces are established and named by the Constitution.785 Local 
government is delegated to municipalities of constitutionally defined types and the national 
legislature has the authority to establish municipalities within these three categories. The 
Municipal Structures Act of 1998 further describes these different municipalities as: 
metropolitan municipalities (category A), which are the single local authority within conurbation 
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areas with high population density and extensive development district municipalities, local 
municipalities (category B), which are established within the boundaries of and share authority 
with district municipalities (category C), which share authority with local municipalities and 
govern areas not within the boundaries of local municipalities.786 The City of Johannesburg 
(CoJ) is one of eight metropolitan municipalities, category A, in South Africa and one of three in 
Gauteng Province.787 

The Constitution also delegates different functions and services to the different spheres of 
government. In domestic arenas, the national government is responsible for formulating broad 
policies and establishing policy parameters and goals for the country as a whole. Provincial and 
local governments are mandated to establish their own specific policies for the local context 
within the guidelines established by the national government. 

Local Service Delivery 

The legislative functions within the CoJ are the responsibility of a 260 member City Council. 
Councillors are elected every five years and of one of two types: 130 elected directly to represent 
the 130 wards within the municipality and 130 elected by proportional representation (PR). The 
Ward Councillors spend more time working on local issues including setting up Ward 
Committees to liaise with constituents. PR Councillors have more political responsibilities for 
representing the party within the city.788 

The executive and administrative functions of the CoJ are performed by an executive mayor and 
a city manager. The executive mayor is elected by the city council, usually with guidance from 
the national executive committee of the majority party, currently the ANC, and heads a mayoral 
committee consisting of  city councillors, each of whom is responsible for a portfolio of 
departments and reports to the executive mayor. The city manager is responsible for overseeing 
the administration and bureaucracy of the various city departments. The city manager and 
department heads report to the executive mayor.789 

The delivery of government services within the CoJ is divided amongst a variety of agencies of 
different organizational configurations and with different incentive structures. At least four 
different structures can be identified. As of 2006 the City of Johannesburg Metropolitan 
Municipality is divided into seven administrative regions, each of which is responsible for 
delivery of community-based public services such as health care, housing, sports and recreation, 
libraries, and social development. The administration of each region interacts with residents of 
the region through a People’s Centre where residents can conduct council business or report 
service delivery problems. Other key services are provided by semi-autonomous, monopolistic, 
registered utility companies each with their own leadership and corporate structure, which are 
responsible for generating their own revenue through “customer” fees (“customers” can include 
the CoJ or other CoJ entities), within service provision guidelines and rate structures established 
or approved by the City Council. These utilities include City Power Johannesburg, which 
delivers electricity, Johannesburg Water, which is responsible for water and sanitation, and 
Pikitup, which provides solid waste management. Still other city services are provided to the 
public at large and free of direct charge by agencies that are structured as separate companies but 
whose budgets are dependent on grants from the CoJ. These hybrid companies include 
Johannesburg Roads, City Parks, Johannesburg Development Agency. Finally, some city 
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organizations compete directly on the open market to sell their services or products. These 
include the Johannesburg Zoo, the Joburg Theatre, and bus services including Rea Vaya, the new 
bus rapid transit service funded in part through the Clean Development Mechanism. 

Each of these different organizational structures creates presents different principal-agent 
contexts. For example, companies that are required to generate their own revenue in direct 
competition in an open market are much more likely to be responsive to consumer demands or to 
donor concerns in the case of the Zoo or Theatre. Monopolistic companies that operate within 
guidelines established by the City Council will potentially be less innovative in efficiency or 
quality initiatives and spend more energy on attempting to control the regulators, so-called 
regulatory capture.790 Agencies that interact directly with the public through the Public Centres 
are more likely to be responsive to political pressures from Ward Councillors, assuming that the 
Ward Committee structure is functioning according to design. 

Population and Demographics 

At 18,178 square kilometers Gauteng is the smallest province by area but it is the most populous 
with a population of 12.3 million as of the 2011 census (23.7 percent of the South African total 
of 51.8 million). With a population of over 4.43 million as of the 2011 census, the CoJ is the 
largest of eight metropolitan municipalities. Ekurhuleni (East Rand) to the east of Johannesburg 
has a population of 3.18 million and the City of Tshwane (Pretoria) to the north has a population 
of 2.92 million. The district municipalities of Sedibeng and West Rand comprise the remaining 
area of Gauteng. Figure 11.1 shows the municipal boundaries in Gauteng as well as the built 
areas.791 

With 2,696 residents per square kilometers, Johannesburg is the most densely populated 
municipality in South Africa. By comparison, Cape Town has a population density of 1,520 
residents per square kilometer and Durban has 1,502 residents per square kilometer. The 
Municipal Factsheet based on the census and published by Statistics South Africa reports the 
average household size in Johannesburg to be 3.1 members. Black Africans constitute the largest 
ethnic group in Johannesburg at 77.17 percent of residents. Whites are the second largest group 
at 14.14 percent. The remainder of the population is Coloured, 4.15 percent, Indian or Asian, 
3.98 percent, or other, 0.57 percent. Figure 2 shows the concentration of Blacks by city ward. 
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Figure 11.1 
Map of Johannesburg, South Africa 
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Sources: OpenStreetMap, Map Library, City of Johannesburg, The Municipality of Erkurhuleni 

Housing and Household Characteristics 

According to the 2011 census, 8.76 percent of CoJ residents live in informal shack housing in a 
squatter settlement and 8.65 percent live in informal backyard housing. Combined, this amounts 
to 772 thousand Johannesburg residents (17.41 percent) living in informal housing.792 Figure 
11.3 shows the concentration of informality by ward. It can also be seen from this map that the 
concentration of informal housing is correlated with racial concentrations shown in Figure 11.2. 
Very little informal or backyard housing exists in the predominantly white wards.  
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Figure 11.2 
Racial Distribution in Johannesburg 
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Source: 2011 Census, Statistics South Africa. 

Figure 11.3 
Informal Housing in Johannesburg 
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In addition to these official figures, an unknown number of undocumented immigrants lives in 
informal settlements. A survey of one informal settlement, Kya Sands, found that 31 percent of 
residents are immigrants from other countries (17 percent from Zimbabwe, 12 percent from 
Mozambique, and 2 percent from Malawi). Finally, Doctors Without Borders estimates that there 
is approximately 250 thousand residents squatting in abandoned and derelict buildings in the 
CBD that are not included in the official census figures. 

Furthermore, although household use of electricity is higher in Johannesburg than it is in many 
parts of the country, it is far from universal. The proportion of households who use electricity for 
lighting is 91 percent, for cooking it is 87 percent and for heating it is 82 percent. Over 91 
percent of households have piped water inside the dwelling or the yard, seven percent use water 
from a communal stand, and close to one percent of households do not have access to piped 
water. The percentage of households who have access to a flush or chemical toilet is 91. It is 
unclear what percentage have a toilet in the house as opposed to using a community facility. 

These figures are legacies of the apartheid policies of the National Party. Under the apartheid 
regime, the right to own land and access to satisfactory housing was severely restricted for the 
majority black population. The difference between the living conditions of the ruling whites and 
the disenfranchised blacks was a very visible consequence of the apartheid policies. Since the 
end of apartheid, access to housing has become extremely politicized and one of the biggest 
challenges facing the ANC government is providing adequate housing for the segment of the 
population that was previously denied it. Rigts to housing are prominent in he 1996 Constitution 
provides.793 

Shortly after the first elections in 1994, the ruling African National Congress (ANC) party 
instituted a policy framework of the Reconstruction and Development Programme (RDP). This 
programme was intended to address key inequalities including the first programme of meeting 
basic needs such as housing, clean water, electricity, food, and health care.794 Today it has 
become synonymous with a recognizable type of small and relatively low quality tract housing. 
Nonetheless, South African culture equates home ownership with a single family detached home 
on a separate parcel of land, regardless of how small, over higher density multi-family buildings 
or apartment homes. For the ruling party, therefore, delivery of houses through the RDP program 
is perceived as a sure way to secure votes. The axiom holds, “One house, one vote.” This can 
often lead to housing developments that are inefficient and unsustainable from an environmental 
perspective. 

Economy and Employment 

The economy of Johannesburg was built on gold mining. Over time, however, the importance of 
mining has declined as reserves have been drawn down and other industries have grown in 
importance. In 2011, South Africa produced over 180 thousand kilograms of gold per year, seven 
percent of global production, mostly from the Witwatersrand area. Although, this still makes 
South Africa the fifth largest gold producer in the world, gold production has declined steadily 
since 1992 when South Africa produced over 613 thousand kilograms per year, 27 percent of 
global production. Today, the mining sector in Gauteng accounts for three percent of economic 
activity.795 
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Today, Johannesburg is a major contributor not only to the economy of South Africa but the 
continent as a whole. According to the Brookings Institution, the GDP of Johannesburg in 2011 
to 2012 was US $76.6 billion and growing at a rate of 1.2 percent per year. Combined with the 
GDP of it’s neighboring municipalities of East Rand, US $51.9 billion, and Pretoria, US $46.5 
billion, this amounts to US $175 billion for the greater Witwatersrand region. This is almost 43 
percent of the GDP of South Africa according to the World Bank figure of US $408.2 billion and 
over nine percent of the GDP of the African continent, which is US $1.86 trillion.796 

Johannesburg is a leading global financial center. It is home to the largest stock exchange in 
Africa. The business/finance sector accounts for 27.5 percent of economic activity. The other 
largest contributors to the economy are: local/non-market sector, 23.6 percent; trade and tourism, 
14.8 percent; and manufacturing, 12.8 percent. The remaining sectors are: transportation, 7.8 
percent; commodities, 6.6 percent; construction, 4.7 percent; and utilities, 2.4 percent.797 

Unfortunately, the entire population of Johannesburg does not benefit from this vibrant economy. 
Based on the 2011 Census, the official unemployment rate in Johannesburg is 24.7 percent. This 
is lower than the Gauteng Province wide unemployment rate of 26.3 percent and the national rate 
of 29.8 percent.798,799 This figure, however, might not relate the entire picture. Johannesburg has 
a large and informal economy consisting of day laborers and street traders in the townships and 
informal settlements of the city. 

Climate and Vulnerability 

Climate Projections 

In general, temperatures in Johannesburg are expected to increase in the near future. While 
precipitation is more difficult to model, projections are for a moderate but significant increase in 
rainfall with an increase in both the frequency and intensity. The Climate Change Adaptation 
Plan: City of Johannesburg, commissioned by the CoJ and conducted by WSP Africa, presents 
temperature and precipitation projections for the Johannesburg area produced by Climate 
Systems Analysis Group (CSAG) at the University of Cape Town (UCT). CSAG conducted 
modelling using seven internationally accepted Global Circulation Models (GCMs) and quality-
controlled data sourced from eight weather stations in the CoJ region. The modelling was used to 
generate average temperature and precipitation for three time periods: a control period 
representing present day conditions, 1961 to 2000; the near future, 2046 to 2065; and the far 
future, 2081 to 2100. Assumptions regarding emissions were based on the A2 scenario from the 
IPCC, generally referred to as the ‘business as usual’ scenario. While these are realistic 
assumptions for the near future but may be less appropriate for the far future because of the 
difficulty of predicting technological and economic changes in the future.800, 801 

Temperature 

Johannesburg currently has a dry and sunny climate. The high altitude makes for fairly mild 
temperatures. Summer daytime maximum temperature averages around 25 degrees Celsius and 
winter highs are around 17 degrees Celsius. Winter temperatures occasionally dip below freezing 
at night during the winter. Based on the CSAG modeling, average annual temperatures are 
expected to increase by approximately 2.4 degrees by the near future and 4.5 degrees in the far 



!
!

! 179 

future. Similarly, night-time low temperatures are expected to increase by 2.5 degrees Celsius in 
the near future and 4.8 degrees Celsius in the far future.  

While these average increases are significant, they do not reflect increases in the frequency of 
extreme temperatures that can be negatively impact human health and systems. The Climate 
Change Adaptation Plan reports that the number of days with temperatures above 30 degrees 
Celsius802 is expected to increase by as much as 30 percent during the summer months in the far 
future period (2081 to 2100) over the current period. The increase is expected to be even the 
spring months.803 

Precipitation 

Currently average annual rainfall in Johannesburg is 713 mm per year. Rainfall typically occurs 
as afternoon showers concentrated mostly in the summer months of October to April, although 
occasional winter showers do occur. Snow has only occurred six times in the past 60 years. 
Projections regarding precipitation are inherently more uncertain because precipitation is more 
difficult to model temperature. Nonetheless, the Climate Change Adaptation Plan projects a 
moderate but significant increase in annual rainfall in the near future of 7.4 mm and in the far 
future of 12.6 mm.  

Even more than temperature, patterns of precipitation, when rainfall occurs, can have more 
impact than annual or seasonal averages. More intense rainfall periods are more likely to result in 
damaging floods. Rainfall that is not distributed evenly throughout the year must be stored for 
use during dry periods. Future projections are for a moderate increase in the number of days with 
more than 10 millimeters of rain per day with the most notable increases in spring and autumn. 
Similarly, a slight increase is projected in the number of rainfall days in the 90th percentile of 
daily rainfall.  

Other weather-related projections 

It is also important to consider interactions between temperature and precipitation. Potential 
evapotranspiration (PET) is projected to increase in the future, which can affect moisture content 
of the air (humidity) and soil. Tadross et al. use two regional climate models (RCMs) to make 
projections for the larger southern Africa region.804 They find that again there is high uncertainty 
in the results regarding precipitation but that there is likely to be a slight decrease in annual 
averages with an increase in the intensity of rainfall events. They note that “a reduction in rain 
days combined with a compensating increase in intensity and increases in temperature will likely 
lead to greater runoff, evaporation and drying of soils, which is important for agricultural 
planning.”805 Although this effect is more important for rural areas, changes in agricultural 
productivity can have impacts on food availability and prices in urban areas. 

Other weather related changes are difficult to model but most be considered in the urban setting. 
Humidity is expected to increase in the Johannesburg region. This combined with higher 
temperatures means an increase in apparent temperatures and consequent heat-related traumas. 
Storm events can produce damaging wind, lightning, and hail, the latter of which is particularly 
relevant in the Johannesburg region.806 
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Vulnerabilities 

Vulnerability to climate-related hazards is a function of both exposure to the hazard and 
resilience, or lack thereof, to that hazard. Exposure is general geographically or spatially 
distributed while resilience is generally a function of available resources, which is normally 
determined by income. For most of the hazards discussed, exposure is roughly the same for 
every community in the Johannesburg region, although this is not the case for flooding as 
discussed below. Vulnerability to the hazard varies greatly because resilience to the hazard varies 
and is generally highly correlated with income and resources, which, as previously discussed, are 
inequitably distributed in large part as a result of apartheid. For example, heat waves can create 
tragic health outcomes in poor communities but in other communities with air-conditioned 
homes and offices extreme temperatures are easily accommodated, although they can create 
demand spikes on the energy grid. 

Extreme Temperature and Heat-Related Deaths 

According to the Climate Change Adaptation Plan: City of Johannesburg (CCAP), heat-related 
mortality statistics are not available for the CoJ, are difficult to measure, and are likely 
underappreciated in South Africa. Relying on statistics from the United States, Australia, and 
Europe, the CCAP demonstrates that heat is potentially a leading cause of weather-related deaths 
and suggests that South Africa may face a similar situation.807 Given the current projections for 
temperature increases, the risk of increased heat-related casualties will be highest in the spring 
when the projected temperature increases are the highest and temperatures will the most variable. 
This risk will also be exacerbated by increased humidity. The groups most vulnerable to this risk 
are the elderly, the infirm, and those without access to adequate shelter. The CoJ currently has no 
plan to respond to heat waves. 

Johannesburg is known for perhaps the largest man-made forest in the world and while trees can 
help mitigate the urban heat island effect, Johannesburg’s trees, like most resources, are not 
distributed evenly throughout the city. The wealthy northern suburbs are heavily forested while 
Soweto is largely devoid of trees. This particular legacy of apartheid has been referred to as 
Johannesburg’s “green divide” and has been the target of some several programs to improve 
access to green space in poor areas, including the Greening Soweto program that sought to plant 
200,000 trees in Soweto prior to the 2010 FIFA World Cup.808 

Urban Flooding 

Johannesburg is perhaps the largest city in the world that is not situated on a coast or near a 
major lake or river. Nonetheless, flooding resulting from excessive rainfall is a relatively 
common hazard and has led to a formal emergency declaration, thereby mobilizing national 
emergency funds, on three occasions since 2009. Flash floods in the urban context are not purely 
natural disasters.809 They are, rather, the result of several interacting causes including increased 
impermeable surfaces, loss of natural drainage such as wetlands, inadequate stormwater drainage 
infrastructure or poor maintenance. 810  Many of Johannesburg’s natural wetlands, which 
previously functioned as natural stormwater retention and detention, have been severely 
impacted by urbanization. Aging and outdated sanitation facilities are often operating 
overcapacity. Consequently, untreated wastewater is at times released into surface waters, 
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notably the Jukskei and Klipsruit rivers, with resulting increase in waterborne diseases such as 
cholera, typhoid, diarrhea, dysentery, and bilharzia.811 

Johannesburg Roads Authority (JRA) is responsible for managing and maintaining stormwater 
infrastructure. The 2009 Climate Change Adaptation Plan noted that an earlier assessment of the 
city’s major stormwater infrastructure was generally poor with over 900 significant defects, 11 
percent of which were considered critical and 30 percent considered urgent. JRA spends the 
largest portion of its cleanup costs on clearing major blockages and has reported a “general 
increase in in the maintenance of major blockages in comparison with everyday drain clearance 
work.”812 Increased stormwater flooding will only exacerbate these issues, create additional 
stress on municipal resources, contribute to increased deterioration, and lead to increased 
discharges of untreated sewage. These issues are currently high on the agenda in part due to 
severe flood events in recent years.813 

Exposure to flooding in Johannesburg is not evenly geographically distributed. Many of 
Johannesburg’s poorest neighborhoods and informal settlements are situated near rivers, such as 
the Jukskei that flows through Alexandra and the Klipspruit that flows through Soweto, that are 
normally little more than small streams but swell beyond their banks with swift moving water 
during heavy rains. Stormwater drainage is lacking, poorly maintained, or nonexistent in these 
areas. In the absence of planning restrictions and code enforcement, homes are often situated too 
close to rivers and are not built to withstand rising waters. Furthermore, these flash floods are 
highly localized phenomena that can devastate one community while leaving neighboring 
communities largely unaffected, which can mean that communities lacking political 
representation may receive little or no post disaster assistance.814 

Storms and Hail 

Additionally, increased flooding and stormwater runoff can lead to increased injuries from traffic 
accidents and cause damage to transportation infrastructure, which can lead to increased traffic 
congestion and have negative economic impacts. Violent storms can also include hail and high 
winds, which can lead to increased property damage and injuries, as well as damage to electricity 
and telecommunications infrastructure. Johannesburg already experiences frequent blackouts due 
to overstressed electrical capacity and further unplanned blackouts will have negative economic 
impacts. Recent hailstorms have lead to increased insurance claims in both 2013 and 2012 and 
led to the death of 13 people in November of 2012.815 

Water Scarcity 

According to the UNESCO World Water Assessment Programme and the Food and Agriculture 
Organization’s AQUASTAT database, South Africa is currently recognized as a water-scarce 
country owing to its low total actual renewable water resources (TARWR) per person per year. 
At 1,019 cubic meters per person per year, South Africa’s current TARWR places it 30th from 
the bottom of the 176 countries ranked and most of those lower are either located in the Middle 
East or North Africa or are small island states.816 Furthermore, South Africa shares two of the 
largest rivers in Africa, the Orange and the Limpopo, with its neighbors. 
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Like all the metropolitan areas in Gauteng, Johannesburg uses more water than can be supplied 
with local resources. It, therefore, relies on transfers of water from basins outside of the area, 
inter-basin transfers, to fulfill its requirements. Water supply in Johannesburg is managed 
through a hierarchy of local, regional, and national authorities and one parastatal corporation. 
Within the City of Johannesburg, Johannesburg Water manages and maintains water 
infrastructure and collects fees from residential, commercial, and industrial consumers. In 2001, 
in recognition of the constitutionally guaranteed right to access to “sufficient food and water,”817 
Johannesburg Water introduced free basic water for all households in the amount of 6,000 litres 
per household. Nonetheless, as of 2011, 1.4 percent of households in CoJ did not have access to 
piped water and 7.0 percent accessed water through a communal water stand.818 

Johannesburg Water manages water storage facilities within the city but purchases water from 
Rand Water, a parastatal corporation that supplies water to all municipalities in Gauteng and all 
or parts of 12 other municipalities in neighboring provinces as well 45 mines and other direct 
industrial customers. Rand Water supplies this water through 58 reservoirs including the Vaal 
Dam. The Vaal Dam is supplied by inter-basin transfers from other South African watersheds 
and, in large part, from the Lesotho Highlands Water Project through transfer tunnels from four 
major dams in the mountains of Lesotho. The catchment area in the Lesotho highlands is 
excellent due to high annual rainfall and good storage in deep mountain dams with low 
evapotranspiration losses. The LHWP is the result of an international treaty between the 
governments of South Africa and Lesotho and is facilitated on the South African side by the 
national Department of Water Affairs. Because of this hierarchical structure, water scarcity in 
Johannesburg is largely dependent on conditions outside of the area and through legal 
arrangements that are outside the jurisdiction of the municipality.819 

Nonetheless, a strong focus on water conservation within the municipality is imperative to insure 
the continued supply of safe and sufficient water. Consequences of climate change will likely 
mean that increased water demand will outpace population growth. Additionally, increased 
temperatures in the spring and summer months will lead to higher air conditioning requirements, 
which will require more water. Other water losses will also result from increased 
evapotranspiration in local reservoirs and swimming pools and unforeseen damage to water 
supply and sanitation infrastructure.820 

Vulnerability of the Poorest Populations and Informal Settlements 

Sudden traumatic events are often referred to by the media and perceived by the victims and 
observers alike as “natural disasters” or the result of bad luck (i.e. being in the wrong place at the 
wrong time) because the immediate and proximate cause of the damage was a natural event or 
“Mother Nature” or an “Act of God.” The real cause of the resulting harm, however, is the 
chronic conditions in which populations live that make them vulnerable to harm or, conversely, 
less resilient to the natural event, literally less able to weather the storm. For example, “shack 
fires” all too often ravage the informal settlements that ring Johannesburg and are populated by 
the poor or immigrants.821 Such fires are often the result of people burning wood inside their 
homes for cooking or heat because they do not have access to safe electricity or gas; they spread 
quickly because the houses are built very closely and with materials that are not resistant to fire; 
and they are not extinguished in a timely manner because the communities are underserved by 
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municipal fire and emergency services and when responders do arrive they cannot reach the fire 
through narrow and inadequate streets and do not have water from hydrants with which to fight 
the fire. Additionally, framing such incidents as singular tragedies is misleading and problematic 
because it distracts from the real problems, inadequate government services, and urban planning.  

Similarly, events that may become more frequent and severe in the future as a result of climate 
change will impact vulnerable communities disproportionately because of chronic conditions in 
they live, conditions that are the result of poor urban planning and lack of government services. 
While it is important to integrate climate change adaptation into all aspects of urban planning, it 
is important to recognize that those most affected by many of the hazards associated with climate 
change will be those that have yet to experience the full benefits of democracy and development.  

Improving Resilience to Climate Change 

South African leaders seem to consider South Africa to be a leader in global climate change 
negotiations and global environmental policy in general. In 2002, Johannesburg hosted the 
World Summit on Sustainable Development, the 10-year follow-up meeting to the Earth Summit 
held in Rio de Janeiro in 1992. In 2011, the 17th Conference of the Parties to the UNFCCC was 
convened in Durban. Recognized as one of the most progressive in the world, the 1996 South 
African Constitution codifies the right of every citizen to a healthy environment. It read in 
relevant part: 

Everyone has the right – 

(a) to an environment that is not harmful to their health or well-being; and  

(b) to have the environment protected, for the benefit of present and future 
generations, through reasonable legislative and other measures that – 

(i) prevent pollution and ecological degradation;  

(ii) promote conservation; and  

(iii) secure ecologically sustainable development and use of natural resources 
while promoting justifiable economic and social development.822 

Despite this self-image, the policies of South Africa do not always live up to the aspirations. 
South Africa is the seventh largest producer of coal in the world, producing over 252.7 million 
metric tonnes per year, 3.27 percent of total global production.823 In 2011, South Africa produced 
93.8 percent of its electricity from coal sources, the fourth highest proportion in the world behind 
only Botswana, Kosovo, and Mongolia.824 Institutional inertia and the growing industrial and 
household demand for electricity makes it increasingly difficult to break this pattern.825 This 
illustrates the contradiction between image and reality. The next section presents some of the 
well thought out climate change adaptation plans that are in place to in South Africa and 
Johannesburg. There is, however, some inconsistency between the content of these plans and 
their implementation, as will be shown in the following section. 
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Climate Change Adaptation: Agendas and Plans 

Unlike many other major African cities, climate change has made it onto the agenda and there is 
no shortage of climate change plans in the Johannesburg area. Formal plans have been adopted at 
all three levels of government—national, provincial, and municipal. 

National Climate Change Response White Paper (2004, 2011) 

The first National Climate Change Response (NCCR) White Paper was produced in 2004. The 
current version was promulgated by Parliament in 2011. The NCCR establishes national 
priorities and objectives for climate change adaptation and mitigation. These objectives are as 
follows: 

• Effectively manage inevitable climate change impacts through interventions that build 
and sustain South Africa’s social, economic and environmental resilience and emergency 
response capacity. 

• Make a fair contribution to the global effort to stabilise greenhouse gas (GHG) 
concentrations in the atmosphere at a level that avoids dangerous anthropogenic 
interference with the climate system within a timeframe that enables economic, social 
and environmental development to proceed in a sustainable manner.826 

Adaptation is encompassed in the first objective, which recognizes that South Africa will face 
certain consequences from global climate change regardless of any national or international 
mitigation efforts. In the context of adaption, the NCCR explicitly incorporates the concept of 
resilience to climate variability and extreme weather events. The Executive Summary reads in 
relevant part: 

In terms of adaptation, the National Climate Change Response includes a risk-based 
process to identify and prioritise short- and medium-term adaptation interventions to be 
addressed in sector plans. The process will also identify the adaptation responses that 
require coordination between sectors and departments and it will be reviewed every five 
years. For the immediate future, sectors that need particular attention are water, 
agriculture and forestry, health, biodiversity and human settlements. Resilience to climate 
variability and climate change-related extreme weather events will be the basis for South 
Africa’s future approach to disaster management and we will use region- wide 
approaches where appropriate.827 

Section 3 of the White Paper outlines nine guiding principles for the NCCR: Common but 
differentiated responsibilities and respective capacities; Equity; Special needs and circumstances; 
Uplifting the poor and vulnerable; Intra- and inter-generational sustainability; The Precautionary 
Principle; The Polluter Pays Principle; Informed participation; and Economic, Social and 
ecological pillars of sustainable development.828 The first four of these principles together 
recognize that vulnerability to climate change consequences are different for different groups and 
different localities and adaptation efforts should incorporate these inequalities and protect the 
most vulnerable. 
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Section 5 of the NCCR addresses adaptation. It begins by situating adaptation in the broader 
economic and political challenges facing South Africa. It explicitly recognizes the need to 
cooperate with southern African neighbors to development effective approaches to address 
common challenges and thereby reduce the risk of “unmanaged regional migration.”829 This 
section also recognizes the risk that climate change poses to the South African economy and 
development gains that South Africa has achieved in the past two decades. 

Next, section 5 presents an approach that is based on local responses that are integrated into 
sectoral plans. The NCCR maintains that adaptation responses have a “much stronger local 
context than do mitigation responses.”830 It next states that effective adaptation depends on 
integrating climate change into the planning of sectoral departments. To ensure that this 
integration occurs, the White Paper calls for the establishment of a sub-committee of the 
Intergovernmental Committee on Climate Change (IGCCC) “to perform climate risk analyses on 
all sectoral plans, informed by the various sectoral adaptation responses, within two years of the 
publication of this Policy.”831 It furthers identifies sectoral plans into which climate change 
adaptation is to be mainstreamed: 

• The National Water Resource Strategy;  

• The Strategic Plan for South African Agriculture; 

• The National Biodiversity Strategy and Action Plan; 

• The Department of Health Strategic Plan; 

• The Comprehensive Plan for the Development of Sustainable Human Settlements; and 

• National Framework for Disaster Risk Management.832 (Italics indicate those sectors that 
are particularly relevant to the urban context.) 

In addition to providing guidance for national agencies, this document, as enacted by the national 
Parliament, is legally binding guidance for policy development and implementation at the 
provincial and municipal levels. Both the City of Johannesburg and Gauteng Province have 
developed adaptation plans. 

Assessment of Johannesburg's Vulnerability to the Global Threat of Climate Change (2008) 

In 2008 the CoJ commissioned an assessment of the city’s vulnerability to climate change from a 
local consulting agency, Golder Associates.833 This initiative was largely a reaction to external 
events and pressure including forward-looking actions taken in Johannesburg’s rival cities of 
Cape Town and Durban, anticipation of South Africa hosting the 17th Conference of the Parties 
to the UNFCCC (COP17) in Durban in 2011, and an invitation extended to the then mayor of 
Johannesburg to participate in the Clinton Climate Initiative (CCI). This document was 
important as the city’s first effort to systematically review scientific evidence about the potential 
impacts and vulnerabilities for Johannesburg. It also identified potential sectoral adaptation 
measures. But, for reasons that are not clear, it was supplanted in the following year by an 
adaptation plan that was commissioned by another larger consulting agency, WSP Africa. 
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Climate Change Adaptation Plan: City of Johannesburg (2009) 

The Climate Change Adaptation Plan: City of Johannesburg is currently the official policy of the 
CoJ and is overseen primarily by the Environment, Infrastructure and Services Department 
(EISD). Its key findings and adaptation actions are intended to be implemented primarily by the 
sectoral departments. The identified vulnerabilities are summarized in Table 11.1. The CCAP 
explicitly recognizes the need to focus adaptation efforts on the poorest populations. It includes a 
sectoral analysis for Community Development & Livelihood including a subsection focused on 
Climate Change and Urban Poverty.834 

Table 11.1 
Key Risks Identified in the Climate Change Adaptation Plan:  

City of Johannesburg 

Risk Likelihood Magnitude 

Increase in Heat-Related Death Medium – High Medium – High 

Increase in Energy Demand High Medium 

Biodiversity Impacts on Disease Vectors – 
Health Risks Low – Medium Medium – High 

Increased Risk of Urban Flooding Medium – High High 

Disruption to Water Security Low – Medium Medium – High 

Climate Change-driven Refugees and 
Migrants Low – Medium Medium – High 

Source: Adapted from Climate Change Adaptation Plan: City of Johannesburg (2009). 

Gauteng Climate Change Response Strategy (2012) 

Coming late to adaptation planning, the Province of Gauteng developed the first Gauteng 
Climate Change Response Strategy (GCCRS) in 2012.835 As the provincial department with the 
mandate for the administration and coordination of the natural environment, the Gauteng 
Department of Agriculture and Rural Development (GARD) developed the GCCRS, which 
addresses both mitigation and adaptation within the province. In the area of adaptation the 
GCCRS identifies actions in six sectors: water; agriculture and food security; urban development 
and infrastructure; natural resources and biodiversity; health; and disaster risk management. In 
the sector of water actions are intended to “develop and maintain efficient and secure water 
management systems” and to “protect wetlands and flood-prone areas from development.”836 
Agriculture and food security is protected solely through the promotion of urban agriculture and 
food gardens. Densification of housing development and improved land-use spatial development 
policies are identified under the urban development heading but specifics are somewhat lacking. 
In the natural resources and biodiversity sector the GCCRS identifies actions under the sub-
headings of conservation of urban parks and open areas, removal of alien vegetation, and urban 
plant and tree waste as an alternative fuel. And finally, in the disaster risk management sector 
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identified actions include increase weather monitoring stations, improved flood early warning 
systems, and improved mapping of flood-prone areas. 

The GCCRS also identifies a number of crosscutting actions intended to improve governance 
and inter-governmental and organizational cooperation. These actions include: integration of 
climate change into to provincial sectoral plans; collaboration with universities and research 
organizations including the Gauteng City Region Observatory (GCRO); designation of climate 
change champions in provincial offices. Unfortunately, these actions are rather unspecific, 
unenforceable, and lacking in accountability mechanisms.837 

More positively, unlike other plans the GCCRS identifies possible funding mechanisms for 
climate change responses. These include: municipal revenue sources; green bonds; increased 
subsidies for low-income housing including electricity from renewable sources; possible carbon 
taxes; increased budgets for air pollution and GHG monitoring; increased research funding; and 
Clean Development Mechanism (CDM).838 

Other plans relevant to adaptation  

Although space does not permit a thorough review of all CoJ sectoral plans, it is worth noting 
that climate change features in both the Johannesburg Growth and Development Strategy 2040 
(GDS) and the City of Johannesburg 2012/2016 Integrated Development Plan (IDP). The GDS 
lists climate change as one source of uncertainty in city planning. (The others are migration, 
globalization, natural resource scarcity, technological innovation and inequality.) It also 
emphasizes the concepts of resilience, sustainability, and livability as priorities to be embedded 
in long-term city planning activities.839 

The IDP also emphasizes climate change mitigation and adaptation in city planning. Under 
Outcome 10, protection and enhancement of environmental assets and natural resources, the IDP 
states: “Moreover, the importance of building a resilient city in pursuit of a low carbon economy, 
mitigating and reducing the potential impact of climate change, natural resource management in 
an ever changing urban landscape, and the role of citizens is emphasized in this IDP.”840 

Climate change is on the agenda of the CoJ, but the motivations behind this are potentially 
insufficient to maintain a long-term political commitment to the implementation of adaptation 
measures and the building of resilience. The agenda-setting drivers were and continue to be 
mainly external to the city rather than internal political accountability. The original Climate 
Change Vulnerability Assessment was commissioned in response to comparisons with other 
South African cities, Cape Town and Durban, and by concerns about international image with 
upcoming high profile events, that is the 2010 FIFA World Cup and the 2011 UNFCCC COP17 
in Durban. Additionally, international actors have pushed Johannesburg into action on climate 
change. Johannesburg is a member of the C40 Cities Climate Leadership Group, a network of 63 
of the world’s large cities taking actions on climate change, and will host the fifth biennial C40 
Mayors Summit in 2014. Still, the city has done very little apart from an efficiency upgrade of 
city buildings funded by Enerkey, a South African-German collaboration.841 Despite all of this 
internationally focused attention, there is very little internal, or bottom-up, commitment to 
climate change mitigation or adaptation. It does not seem to be an issue that resonates with 
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voters. Consequently, implementation of many well-designed initiatives is rather half-hearted, as 
will be seen in the next section. 

Building Urban Resilience: Implementation and Effectiveness 

It should be noted that Johannesburg’s relative inaction in the climate change arena in 
comparison to Cape Town and Durban might be largely because of its perceived lack of 
vulnerability to climate change impacts and related hazards in comparison with its sister cities. 
The CCAP begins with the statement, “By international standards, and even within South Africa, 
Johannesburg has relatively limited exposure to the most severe consequences of climate change. 
This is largely due to the fact that Johannesburg is not located on a coastline nor is it in an area 
heavily affected by major weather-related natural disasters such as hurricanes or typhoons.”842 
As has been shown, however, action is needed to improve the resilience of the city, especially its 
poorest communities, to the impacts of climate change. 

Climate change planning and adaptation within the CoJ government is tasked to the 
Environment, Infrastructure and Services Department. This department is the product of the 
merger of the previously separate Department of Environment and the Infrastructure and 
Services Department. This merger was an initiative of the current Mayor, Mpho Parks Tau, who 
took office in 2011. The office consists of environment, air quality, and climate change 
specialists as well as representatives from Johannesburg Water, Spatial Urban Planning, and 
Johannesburg Parks. This collaborative arrangement could be effective in implementing 
crosscutting climate change adaptation initiatives because it includes from the start 
representation from the affected departments. There are, however, key departments that are not 
represented such as JRA, Disaster Management, and Community Development. 

Most significantly, however, the department has not had strong and consistent leadership, a 
problem which is apparently not uncommon with the CoJ. According to multiple interviews, 
Johannesburg is in general plagued by rapid turnover in staff in large part because each mayor 
restructures city government as he sees fit. One hopes, however, that this will not be a continuing 
problem. The current mayor in only the second elected mayor of the Unified City of 
Johannesburg, which was formed in 2001 and was a continuation of the restructuring of the 
whole of South African government since the start of democracy in 1994 and the enactment of 
the new constitution in 1996. The EISD has a new executive director, Tiaan Ehlers, who has 
taken the reigns of the department since this field research was conducted. 

Still, perhaps a bigger problem is that unlike other South African cities, Johannesburg has lacked 
strong and charismatic leadership, a champion, in the environment and climate change arena. 
Cape Town and Durban both have internationally recognized environment and climate change 
experts leading departments within municipal government, Gregg Oelofse and Debra Roberts 
respectively. Gregg Oelofse has co-authored a book titled Climate Change at the City Scale and 
Debra Roberts is a contributor to the IPCC Fifth Assessment Report. These leaders are able to 
attract considerable political attention and resources. Unfortunately, at the time of this research, 
no such person had come to the fore in Johannesburg. Furthermore, no policy, no matter how 
well designed or implemented, can create such a champion. 
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Water scarcity is very much a concern of the city, but neither the Johannesburg Water nor the 
COJ has the jurisdiction to implement effective policies to improve access to water. Rand Water 
is responsible for delivering water to Johannesburg and it obtains water from the Lesotho 
Highlands Water Project in accordance with an agreement negotiated at the national level 
between the governments of South Africa and Lesotho. The CoJ and Johannesburg Water can 
and should improve water conservation within the municipality and continue to extend access to 
safe water and sanitation services to all residents, regardless of status. 

According to some sources, city politicians are very risk tolerant. This is evidenced by the fact 
that the city’s Disaster Management authority is extremely under-resourced compared to Cape 
Town. The disaster management center in Sandton has been recently refurbished but it lacks the 
mobile resources, i.e. buses and ambulances, and monitoring capacity, e.g. smoke and flood 
detection in informal settlements, that it needs. Although some in city government claim that 
once city council understands the problem of climate-related hazards they will act, this under-
resourcing suggests otherwise. 

More fundamentally, city politicians tend to avoid responsibility by framing disasters as the 
product of unforeseen natural events. Narrowly focusing on individual disasters as single 
unfortunate events proximately caused by forces outside the control of city officials obfuscates 
the underlying long-term structural and systemic failures of governmental planning and service 
delivery that connect multiple events. 

The city has short-term priorities that often tend to overshadow long-term planning. Chief among 
these are economic development and job creation, provision of adequate housing, and extension 
of municipal services. Climate change adaptation, however, need not be an alternative to these 
priorities; rather, resilience should be integrated into these objectives. Adequate housing is 
guaranteed by the Constitution843 and has been a central promise of the African National 
Congress since it gained power in 1994 and the primary pillar of the Reconstruction and 
Development Programme (RDP). So-called RDP housing is today synonymous with mass-
produced, low cost tract housing on the city periphery. Some RDP projects are beginning to 
integrate solar power, particularly solar water heaters, and can often qualify for cost subsidies 
from Eskom, the national electricity generation company, or for international funding through 
UNFCCC mechanisms. As a CDM Gold Standard project and recipient of Eskom subsidies, 
Cosmo City, a housing development in the north of Johannesburg, is an example of such an 
initiative but is an exception rather than the rule. 

Similarly, climate change resilience can and should be integrated into the extension of municipal 
services. For example, the JRA, Johannesburg Water, and Johannesburg Planning Department 
must cooperate to design and build improved stormwater drainage and protect low-lying wetland 
areas, which provide valuable environmental services. Climate change resilience is considered in 
the Spatial Development Framework of the CoJ that seeks to encourage development along 
identified densification corridors. The Planning Department has produced a forward-looking 
Sustainable Human Settlement index intended to facilitate more resilient development projects. 
Each new project is rated according to this index and potential improvements are communicated 
to the developer. Unfortunately, the Planning Department has very little enforcement powers, 
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especially at the site level. It does not have the power to disallow developments that do not meet 
minimum requirements. 

Climate hazards often cross political boundaries and must be addressed through cooperative 
efforts between various political entities. For example, water scarcity must be addressed at the 
national and international level because Johannesburg’s water is supplied mainly from another 
country. Nonetheless, because the water is delivered locally by Johannesburg Water, the city 
should undertake universal access and conservation. Similarly, international migration regardless 
of the driver is the responsibility of the national government but local authorities must cope with 
growing informal settlements, increased demand on city services, and, in extraordinary cases, 
outbreaks of xenophobic violence. Other challenges require cooperation between neighboring 
municipalities. For example, urban flooding can overwhelm a city’s stormwater drainage 
infrastructure and flood neighboring communities or damage regional transportation 
infrastructure. Gauteng should be ideally situated to facilitate cooperation between the 
municipalities within its borders, but in South Africa, the large metropolitan municipalities have 
more political power than provinces and tend to compete for national resources rather than 
cooperate. Similarly, national organizations intended to facilitate cooperation between 
municipalities are weak in comparison to the metropolitan municipalities. The South African 
Local Government Authority (SALGA) can help to bolster the capacity of small, under-
resourced municipalities but is largely ineffective when it comes to facilitating cooperation. 

Perhaps the largest challenge facing municipal government in South Africa is attracted and 
retaining qualified leadership and staff. The many well-developed plans in South Africa, 
including climate change adaptation plans, are usually written by well-educated and highly 
qualified academics or consultants, of which South Africa has many who provide their expertise 
to governments throughout Africa. When it comes to implementation, however, governmental 
departments often lack the capacity to properly realize these plans. South Africa’s education 
system is poorly understaffed and underfunded and is struggling to produce graduates who are 
prepared for university or the workforce. University graduates are in high demand by the private 
sector that can provide better compensation and many migrate overseas in search of other 
opportunities. Municipal departments are most lacking in qualified engineers and, consequently, 
cannot keep up with growing demand for infrastructure and services for water and sanitation, 
waste management, and transportation. This is a structural problem that will take a generation or 
more to resolve. 

Conclusions 

Although Johannesburg is not as vulnerable to many climate change hazards as many coastal 
African cities, it will face significant challenges, most notably increased urban flooding, 
increased water scarcity, and increased exposure to heat waves. The City of Johannesburg 
Municipality has developed detailed and forward-looking plans to address these, and other 
challenges. The drivers that led to the creation of these plans are largely from outside the 
municipality rather than from within the communities and constituencies within the city. This 
calls into to question the political commitment to these plans and the sustainability of their 
implementation. Additionally, these plans were developed by highly educated and qualified 
outside academics and consultants, but are intended to be implemented by under-resourced 
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municipal departments that often lack qualified staff. The CoJ has made considerable progress in 
implementation by establishing a dedicated unit to improve resilience to the impending 
consequences of climate change, but this office is limited in its effectiveness by a number of 
political and structural constraints that are outside of its control. The cross-sectoral approach of 
the EISD can be effective for integrating climate change adaptation into other municipal 
agencies that may otherwise place less priority on adaptation in light of other political 
considerations. Key opportunities are, however, missed when: city agencies fail to cooperate 
with other agencies within the CoJ or with their counterparts in neighboring municipalities; when 
spatial planning initiatives are not adequately enforced; or when city departments fail to identify 
opportunities to integrate resilience building initiatives into other city priorities, especially when 
outside funding opportunities are missed. 
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Chapter 12.  Project Findings844 

This project conducted an assessment of the engagement of local governance systems in large 
African cities in developing the resilience needed to face climate change challenges and, thereby, 
enhance the collective well-being of their populations. This concluding chapter is organized 
around the answers to the three primary research questions that motivated the study. The 
comparative case study method applied in 10 large African cities provided the authors discretion 
in exploring the unique circumstances of local governance systems and their approaches to 
addressing the consequences of climate change. Although a common set of questions was 
addressed in each city, the differing institutional settings, climate exposures, and vulnerabilities 
lead to distinct narratives. While this methodology limits the ability to generalize these findings 
to other African cities, the findings are sufficiently robust to merit consideration by the multiple 
policy communities. In addition, the exceptions, in individual cities, to the broad findings 
provide additional insights to understanding the existing state of play in climate change 
adaptation efforts in urban Africa. 

Climate Change Exposures and Vulnerability in Urban Africa  

Climate change exposure—the result of location in a hazard zone that puts people, property, and 
systems at the risk of losses as a result of a climate event—was confirmed to be significant in 
each of the 10 cities examined here. But as anticipated, the degree of exposure to the three 
hazards examined here, flooding, water scarcity, and sea-level rise, varied significantly across 
the 10 cities. Vulnerability is affected by the characteristics of human systems, including the 
built environment, that contribute to establishing the level of harm (damage) that can accrue 
during a climate event. Although the vulnerability profiles of the 10 cities had some common 
elements, such as the presence of informal settlements, the relative importance of the factors 
producing the profiles varied among the cities. Nevertheless, a general conclusion of the research 
indicates that the combination of exposure and high vulnerability due to the characteristics of 
settlement patterns and populations as well as low adaptive capacity make Africa particularly 
vulnerable to the impacts of climate change.  

Exposures 

A growing body of knowledge concerning climate hazards in Africa indicates that weather 
patterns across the continent generate different levels of exposure. Even though much of Africa 
will have less precipitation, the intensity of storms is projected to increase. Storm events take a 
variety of forms (including wind, sand, hail, and flooding) and are often seasonal in nature. 
Storms and flooding were by far the most commonly identified and greatest perceived threats in 
the 10 cities. The relative regularity of storm and flood events and their visibility and destructive 
capacity make disaster response and public safety a priority of local governments. Their 
relatively frequent occurrence over recent decades draws attention from the possible extenuating 
effects of climate change. That is to say, cities are engaged in disaster risk reduction for flooding 
without necessarily being motivated by a concern for climate change.  
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Despite the significant exposures to flooding in most of the cities examined here, many also face 
the risk of water scarcity and drought. These hazards have slower onset times than flooding, and 
their effects are often more distributed over a city and region. For example, urban water supply 
may originate in river basins at a significant distance from the city. An illustrative example is 
observed in Alexandria, where the Nile River provides the needed five million cubic meters of 
water per day. Despite projections of substantial increases in water demand in coming decades, 
water scarcity is not found on the city’s agenda since shortages do not presently exist. Should the 
Nile’s supply be disrupted, however, the need will become more urgent. Slow-onset threats, like 
drought and water scarcity, can be difficult to predict, identify, and prepare for. In addition, a 
local government in a city will likely have no authority of water management in a distant region. 
As urban populations continue to expand, local governments will experience even greater strains 
on local and regional water resources.  

Rising sea levels pose a significant threat to Africa’s coastal cities, especially the eight fast-
growing coastal cities examined in this project. The low-lying or coastal areas that often house 
growing residential populations are prone to flooding and storm surge that will accompany sea-
level rise in coming decades. The very substantial economic assets in their ports and coastal 
industries are at risk. The World Bank identifies coastal erosion and marine submersion as 
Alexandria’s most pressing environmental risks, although these risks have not been given a high 
priority by local government. Researchers have identified coastal erosion and saltwater intrusion 
as the greatest climate threat to Dar es Salaam, but these are yet to be addressed by city 
government. Similarly, the implications found in Cape Town’s coastal risk assessment have yet 
to be effectively utilized in planning for sea-level rise. Much like drought and water scarcity, 
sea-level rise is a slow-onset hazard and has, to date, received less attention at the local level.  

The uncertainty surrounding climate projections needs to be re-emphasized. Projections of 
increased variability and intensity of precipitation events throughout the continent are expected 
to result in heavy rainfall in eastern Africa; drying and drought in northern, western, and 
southern Africa; and sea-level rise along all coastal areas, especially in North Africa. But 
climate-modeling tools are more effective at modeling the magnitude and distribution of global 
temperature change than in modeling precipitation. The error associated with climate models is 
compounded by a lack of research and climate data on local conditions in Africa. Though 
inadequate, knowledge about exposures is increasing, and the study found attention being 
devoted to scientific and technical knowledge about exposures in several cities. In fact, the 
importance of region specific knowledge of exposures, as frequently found in urban risk 
assessments, is a necessary element for developing effective resilience policies. Although this 
locally generated knowledge is not yet being adequately incorporated into local resilience policy, 
for reasons discussed below, improvement in the understanding of local exposures is a promising 
development.  

Human-Created Sources of Vulnerability 

Expected impacts of weather-related hazards depend upon a location’s degree of exposure to a 
hazard (e.g. high elevations are not exposed to sea-level rise) and to level of vulnerability at that 
location. As a result, vulnerability varies by hazard type and by geographic location. For most of 
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the 10 cities studied here, the interaction of exposure to hazards and characteristics of geographic 
location is pernicious. Vulnerabilities are likely to increase in coming decades.   

Location. Geographic location and topography substantially contribute to vulnerability. Cape 
Town is at risk for storm surge and experienced significant coastal erosion during a powerful 
2008 storm. Dakar sits on a peninsula that extends into the Atlantic Ocean, the most western 
point of mainland Africa. Every coastal city in this study is, to some extent, vulnerable to the 
effects of sea-level rise. Rising sea levels will have a dramatic impact on industry (especially 
ports), residential communities, and tourism. But inland cities, such as Kampala, may also be 
subject to riverine and localized urban flooding. The North African cities of Casablanca and 
Alexandria experience arid climate conditions and are more exposed to the hazard of drought, 
and Johannesburg, situated between two river basins, is reliant on inter-basin transfers for its 
water supply making it particularly vulnerable to water shortages.  

Historical Settlement Patterns, Colonial Influences, and Political Instability. The realities of 
urban life can dramatically increase vulnerability to climate hazards. Each of these major African 
cities has areas of high densities of poor residential populations. Past urban development 
practices, especially urban planning practices, have exacerbated vulnerability in these 10 cities. 
Most cities in this study continue to be heavily influenced by decisions made by colonial 
planning systems. The South African cities of Cape Town and Johannesburg grew under the 
system of racial separation established by the British colonial government and continued under 
the apartheid system of the National Party government, resulting in low residential densities in 
the cities’ centers and higher-density, low-income areas in the cities’ periphery and townships. 
Land tenure systems create uncertainty surrounding land ownership in some cities. For example, 
in Accra, tribal authorities often control the distribution and use of large tracts of land. The lack 
of clear and unencumbered land titles can constrain investments in public infrastructure as well 
as in private residences.  

Political and armed conflict can also affect urban vulnerabilities in indirect ways. The extended 
conflict in northern Uganda ended in 2006, but left a legacy of substantial rural-to-urban 
migration. Angola’s civil war lasted until 2002 and caused tremendous internal displacement. 
Rural conflict, due to resource scarcity and other issues, can drive migration into urban areas. 
Egypt’s ongoing revolutionary climate creates uncertainty around governmental capacity to 
manage urban development and strengthen local governments. 

Asset Exposure. Many of these cities assumed roles as transportation hubs in the context of 
colonization and they have grown into major centers of economic activity and population, with 
substantial fixed investments in infrastructure and other economic assets. The Johannesburg area 
accounts for nine percent of the GDP of the entire continent. Major economic interests and assets 
in Senegal are concentrated in Dakar, a city uniquely exposed at the tip of a peninsula. The ports 
in coastal cities are especially vulnerable to storm events and sea-level rise. In addition, tourism 
is a common and essential industry in many of Africa’s major coastal cities. The concentration of 
economic and physical assets further heightens vulnerability in these cities, especially to sea-
level rise of the coastal cities.  

Urban Planning and Building Regulations. Deficiencies in land use and transportation planning, 
infrastructure, drainage, and sanitation are common problems among many of the cities in this 
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study and exacerbate vulnerabilities. The extent to which infrastructure serves residential 
populations varies across the cities, related in part to levels of national development. Alexandria, 
Cape Town, and Johannesburg—cities in middle-income countries—exhibit better infrastructure 
coverage than in the other seven cities in lesser-developed countries. Growing populations 
further strain urban services, including drainage, waste collection, and disaster response systems, 
that are crucial elements for resiliency. If drainage pipes and channels are too small or non-
existent, relatively minor precipitation events can lead to flooding. Even with sufficient drainage 
systems, inadequate waste management can result in trash blocking the flow of water.845  

Vulnerabilities are further accentuated by poorly regulated urban development. For example, the 
local government of Dar es Salaam has been without a comprehensive city plan for an extended 
period. In Accra, some residents have reported waiting almost 10 years for a building permit, 
often resulting in unregulated construction before permits are received. In Casablanca, land-use 
regulations for riverbeds and coastal areas are often disregarded by both informal settlers and 
businesses. Kampala’s drainage system, built in 1960 and sized for the population of that period, 
137,000, is ill-equipped to serve today’s 1.7 million residents. Economic interests often trump 
zoning concerns, resulting in high-cost residential buildings constructed on the city’s coastline 
that is vulnerable to erosion.  

All cities in this study are experiencing rapid population growth increasing land values. Even 
though land just beyond the periphery of cities is being converted to urban uses, the housing 
supply cannot keep pace with the population increase. Growth pressures lead to settlements in 
areas previously deemed unfit for development, such as on wetlands, in floodplains or natural 
drainage corridors, and on sandy soil with foundations that may be swept during flood events, 
thereby aggravating existing vulnerabilities. Zoning regulations may prohibit settlement and 
development in vulnerable areas but are too often not enforced. The loss of wetlands in Kampala 
due to urban development, for example, exacerbates flooding. Paving over previously permeable 
natural areas will also disrupt the natural absorption of water, and if development occurs over 
river and creeks, it can block natural outlets for water and create regular flooding. Development 
in coastal areas can increase coastal erosion and development in coastal wetlands can compound 
the effects of sea-level rise. Similarly, the removal of trees and plants in Accra has destroyed 
natural barriers along coastlines and exacerbates coastal erosion. Since wetlands naturally 
expand inward with a rising sea and prevent erosion and saltwater intrusion, development in 
these areas prevents the wetlands from serving their natural purpose.846  

Management of water resources is increasingly acute in cities both in terms of supply of water 
and its distribution to growing urban populations. Many countries dedicate scarce water 
resources to irrigating agriculture despite typically low economic returns. The dumping of 
untreated water combined with agricultural and industrial runoff can pollute ground and surface 
water resources.847 Unregulated extraction of groundwater can lead to depletion of aquifers, 
raising the risk of saltwater intrusion and the subsequent pollution of the groundwater. Inefficient 
water distribution systems and inadequate water storage capacity lead to the inefficient use of 
precipitation. Even though climate change scientists are reluctant to attribute specific effects of 
climate change to water resource availability due to natural variability in precipitation, 
governments are fully aware that the rapidly growing demand for water due to high population 
growth and economic development has the potential to exhaust scarce resources. In sum, both 
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water management policies and quality of infrastructure have significant effects on water stress 
and scarcity.  

Each city is uniquely exposed to a range of climate hazards and exposure to a single hazard can 
vary across different parts of a city. Only low-lying areas of a city may be exposed to flooding, 
as in Luanda where much of the city is elevated, but, in contrast, water scarcity can affect a city’s 
entire population as seen in Casablanca. While exposure is largely determined by weather 
patterns that are changing due to climate change, vulnerabilities are determined both by 
geography and human settlement characteristics. Differing housing and infrastructure conditions 
can make some neighborhoods of a city more vulnerable than others. Now the discussion turns to 
efforts of local governments to address these vulnerabilities.  

Forces Shaping the Resilience Agenda in African Cities  

Among the 10 cities examined in this project, only two local governments, in Cape Town and 
Johannesburg, have formally adopted climate change adaptation policies (see Table 12.1). As of 
2012, Maputo was developing a plan but it was not yet adopted or implemented. In the other 
seven cities, climate change adaptation has not been formally integrated into local government 
initiatives. But in all 10 cities, a range of local government functions, including disaster 
response, water resource planning, urban infrastructure and planning, are affected directly by the 
three climate hazards examined here—flooding, sea-level rise, and drought—and local 
governments have adopted plans or policies for these functions. Therefore, local climate change 
adaptation policies are subdivided by (1) those that are explicitly adaptation policies (see column 
3, Table 12.1) and (2) those that address climate change impacts even if not explicitly concerned 
with climate change adaptation (see column 4 in Table 12.1). This unanticipated categorization 
creates a framework for examining the introduction of the concept of climate change adaptation 
into local policymaking processes. This section presents the findings regarding local 
policymaking, but the discussion first considers national climate change policy as an important 
contextual factor that affects local adaptation policymaking. 
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City Climate Change Plans Plans Relevant to Climate Change Hazards Climate Change Plans
Plans and Initiatives Relevant to Climate Change 

Hazards 
Gahna Plan of Action for Disaster Risk Reduction 
and Climate Change Adaptation (DRR/CCA) Ghana Shared Growth and Development Agenda Disaster management plan 

National Climate Policy 
Egypt's National Strategy for Adaptation to Climate 
Change and Disaster Risk Reduction [2011]

National Strategy for Crisis/Disaster Management 
and Disaster Risk Reduction [2010]
National Law 4/1994 [Regulates such issues as 
integrated environmental management of coastal 
zones]
National Crisis Management Strategy

National Climate Change Response Plan [2004] National Environmental Management Act [1998] Climate Change Strategy and Action Plan [For 
Western Cape]

National Water Act [1998] Framework for Adaptation to Climate Change [2006]

Disaster Management Act [2002] Climate Adaptation Plan of Action [2010] Biodiversity Strategy [2003]

National Biodiversity Act [2004] Cape Town Energy and Climate Change Strategy 
[2006] Coastal Zone Management Strategy [2005]

National Spatial Development Perspective [2006] Five-year Integrated Housing Plan 
[2009/10–2013/14]

Comprehensive Plan for Development of Sustainable 
Human Settlements [2004] Integrated Metropolitan Environmental Policy [2001]

2010-2014 National Strategy for Sustainable 
Development and Action Plan

National Disaster Management Framework (2005) Floodplain and River Corridor Management Policy 
[2009]
Municipal Disaster Risk Management Framework 
[2006]

National plan against global warming Resilient Oases Plan
Villes Sans Bidonville

National Adaptation Programme of Action [2006] Plan Orsec [1999, Disaster Risk Management] Plan Flooding in DTK Municipality

Plan Jaxaay [2005, Flood response plan] Dakar Urban Master Plan 2025
Projet de Gestion des Eaux Pluviales (PROGEP) 
[Rainwater management program] [2011]

National Adaptation Programme of Action [2007] National Strategy for Growth and the Reduction of 
Poverty

Dar es Salaam Transport Policy and System 
Development Master Plan

National Climate Change Strategy [2012] City Master Plan [Proposed 2010]

National Climate Change Response Plan [2004] National Environmental Management Act [1998] Assessment fo Johannesburg's Vulnerability to the 
Global Threat of Climate Change (2008)

City of Johannesburg Growth and Development 
Strategy 2040

National Water Act [1998] Climate Change Adaptation Plan, City of 
Johannesburg (2009)

City of Johannesburg: 2012/16 Integrated 
Development Plan

Disaster Management Act [2002] Gauteng Climate Change Response Strategy and 
Action Plan (2012)

City of Johannesburg Sustainable Human Settlements 
Urbanisation Plan (2012)

National Biodiversity Act [2004] Johannesburg Roads Agency Flood Management 
Plan

National Spatial Development Perspective [2006] City of Johannesburg Corporate Disaster 
Management Plan (2003)

Comprehensive Plan for Development of Sustainable 
Human Settlements [2004]

2010-2014 National Strategy for Sustainable 
Development and Action Plan
National Disaster Management Framework (2005)

National Adaptation Programme of Action [2007] National Environment Act [1995] Kampala Physical Development Plan [Proposed 
December 2012]

National Climate Change Policy Propsal] National Policy for Disaster Preparedness and 
Management [2010]

Environmental Management Strategy [In 
development]

National Urban Policy [Proposed] Integrated Flood Management Strategy [In 
development]

National Adaptation Programme of Action [2011] 2010 Long Term Development Strategy Master Plan
Technical Project of green zones and drainage
Technical Project

Maputo National Adaptation Programme of Action [2008] Master Plan for the Prevention and Mitigation of 
Natural Disasters [2006]

Local-level climate change adaptation and mitigation 
initiative [In development]

Dar es Salaam

Johannesburg

National Local Government 

Casablanca

Kampala

Luanda

Accra

Alexandria

Cape Town

Dakar

Table 12.1 
National and Local Climate Change Adaptation Plans, by City 
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National Adaptation Policy Context 

Climate change adaptation agendas have emerged in developing countries in recent years due to 
concerns about potential impacts of climate change and to meet obligations under international 
conventions, as discussed above. UN organizations, the World Bank, and other parties have 
actively promoted the climate change mainstreaming of national ministries.848 The adaptation 
agenda tends to emerge first at the national level, as is typically the case in the countries studied 
here. As national governments articulate climate change policy priorities to be assigned to 
mitigation, adaptation, and disaster risk management, a balance must be struck with other 
national priorities. Reflecting these priorities, national climate change adaptation policies found 
in eight of the nine countries studied in this project (in Morocco national policy focused 
primarily on mitigation, not adaptation), rarely address urban areas. 

Five of the countries have adopted NAPAs under the auspices of the Least Developed Countries 
Fund. These NAPAs give little or no attention to adaptation in urban areas.849 For example, none 
of the top 15 priorities identified by Angola’s NAPA address urban adaptation, and Luanda is not 
included among the five regions addressed by the country’s NAPA vulnerability assessment. 
Tanzania’s NAPA emphasizes the risks faced by the country’s interior (water scarcity, drought, 
and food insecurity) but pays little attention to urban coastal areas. In Uganda, all NAPA pilot 
projects currently underway are located in rural areas, and none are being implemented in 
Kampala. The national government of Mozambique has focused its efforts on rural and 
agricultural adaptation and urban climate change concerns are largely ignored. National 
prioritization of rural climate change issues, as observed in the NAPAs, partially explains the 
relatively modest adaptation efforts found in the five cities in LDCs, Dakar, Dar es Salaam, 
Kampala, Luanda, and Maputo.  

Three case study countries not subject to the NAPA requirement, Egypt, Ghana, and South 
Africa, have comprehensive national climate change policies and plans, some developed with 
support of international organizations or under obligations of international conventions. For 
example, the development of the Ghana Plan for Disaster Risk Reduction and Climate Change 
Adaptation was supported by the UNDP’s African Adaptation Programme. Morocco, the fourth 
of the non-LDC case study countries, has a national plan that focuses on global warming, rather 
than adaptation, but it has yet to be implemented. In addition to their NAPAs, Tanzania adopted 
a national climate change policy in 2012, and Uganda has completed a policy that, as of 2013, 
was under review for adoption by parliament. On net, local governments in urban areas find little 
support for local adaptation policy in national policy frameworks. 

Explaining Local Adaptation Policymaking  

Despite increasing interest and attention in policy communities in Africa and elsewhere devoted 
to climate change adaptation, the topic rarely is formalized in policies and plans of local 
governments. This section discusses the factors relevant to the lack of engagement of local 
governments, at least in terms of formal policies and plans, in adaptation efforts.  

National-Local Government Relations in Climate Change Adaptation Policy. The structure of 
governmental systems was found to be a primary consideration for understanding local 
policymaking capabilities for climate change adaptation. Tanzania’s national government has 
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significant control over urban affairs, and important resources and services critical for building 
resilience in cities are assigned to various national ministries, reducing Dar es Salaam’s ability to 
act on its own. Furthermore, three municipal counties, a city council, and at least nine ministries 
have jurisdiction over climate change issues in Dar es Salaam and coordination among these 
different bodies is both limited and inefficient. In Casablanca, as in cities elsewhere, mechanisms 
for collaboration with neighboring local governments are unavailable. In Dakar, the national 
government has been known to usurp power of local authorities, as seen in the construction of 
the Radisson Blu Hotel on the coastline despite the objections of city planning officials.  

In addition to administrative centralization, many of these cities operate in fiscally centralized 
environments. In Maputo, local authorities are highly dependent on financial transfers from the 
central government, restricting the city’s fiscal autonomy and policymaking capabilities. Dakar 
also operates in a fiscally centralized environment, and irregular fiscal transfers from the central 
government reduce operational efficiency.   

Over the last two decades, many African countries have attempted to decentralize governmental 
systems, allowing for greater policymaking capabilities at the local level, but with limited 
results.850 In Morocco, for example, multiple decentralization initiatives have not produced 
tangible results and administrative power remains concentrated in the hands of the Wali, a 
regional authority appointed by the King and the MoI. Beyond carrying out directives from the 
MoI and the Wali, local authorities have a relatively limited role.  

Local governments in the two cities in this study with formal adaptation policies, Cape Town and 
Johannesburg, have substantial capacity due in part to the relatively high level of national 
development as well as South Africa’s relatively decentralized administrative system. Local 
government capacity in Cape Town enables coordination with a variety of local and international 
NGOs, academic institutions, and private sector stakeholders. These two cities benefit from a 
supportive national environment as South Africa tends to self-identify as a leader in addressing 
climate change challenges. Cape Town bid for the COP17 conference (that ultimately went to 
Durban) and has sought opportunities to engage in international climate change initiatives.  

Setting Local Policy Priorities. The decision to engage in policymaking or planning for climate 
change adaptation by a local government is affected by that government’s authority to make such 
decisions, resource capacity, the political context, and demands and needs of the city’s residents. 
In the cities studied here, climate change adaptation is generally not a high priority for local 
governments, although most are concerned with disaster response and risk management for 
flooding.  

The linkages between climate change adaptation and disaster risk reduction are well established 
and reflected at the international level in the overlapping and mutually reinforcing goals of the 
Hyogo Framework and the UNFCCC. National efforts in these nine countries generally 
acknowledge that these two policy concerns are overlapping. Among the 10 cities studied here, 
however, local governments tend to place a higher priority on disaster response, especially for 
flooding, than on adaptation. Given the frequency and devastating effects of flooding, the 
prioritization of response to this hazard is not surprising. More capable local governments 
examined in this study, through city planning and related departments, engage in flood 
mitigation efforts but, they do not necessarily define or frame these actions as climate change 
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adaptation. Cities are acting primarily in a response capacity, rather than increasing adaptive 
capacity through long-term mitigation efforts. Furthermore, cities, at least in terms of policies 
and plans, often fail to recognize and address the projected impacts from more frequent or severe 
floods in the future.  

Water scarcity, a widespread threat to urban areas in Africa, was identified as a hazard in Dar es 
Salaam, Casablanca, Johannesburg, Luanda, and, to a lessor extent, Cape Town. In Egypt, the 
Nile River meets Alexandria’s current water supply needs of five million cubic meters per day. 
As the city’s population grows (by an estimated 40 percent by 2030), both residential and 
industrial water consumption will grow, and water supplies may be significantly strained, a 
challenge also faced in the other cities. The national governments often considers drought to be 
primarily a rural or agricultural issue, though water scarcity can clearly have pronounced impacts 
on urban areas. 

Responsibilities for policies addressing scarcity, water production in particular, generally fall to 
national governments and water resource management agencies rather than local governments; a 
local government at the mouth of a river has little influence on water management upstream. 
Across the range of governmental organizations that are potentially affected by climate change, 
water resource management agencies are somewhat unique in that the water scarcity hazard 
directly affects long-term water resource security, but this slow-onset hazard can be effectively 
addressed through long-term planning. Local governments may have influence over local water 
distribution systems and can encourage water conservation, which are important resiliency 
measures in their own right.  

In Johannesburg, for example, water scarcity is very much a challenge but local government 
itself does not have the capability to implement policies needed to improve access to water. Rand 
Water, a parastatal, is responsible for delivering water to consumers in Johannesburg and other 
municipalities in Gauteng and neighboring provinces. It maintains reservoirs in Gauteng and 
obtains water through interbasin transfers, in particular from the two large dams of the Lesotho 
Highlands Water Project, through an international agreement between the government of 
Lesotho and the government of South Africa, represented by its Department of Water Affairs. 
This complex arrangement illustrates the vertical and horizontal cooperation necessary between 
multiple levels of government needed to address water security. 

Sea-level rise, the third hazard examined in this study, does not carry a high priority for local 
governments in the eight coastal cities as evidenced by the lack of plans and policies addressing 
this hazard. Coastal erosion, marine submersion, and saltwater intrusion have been documented 
as significant risks in Alexandria and in Dar es Salaam, but they have yet to be addressed by the 
governments of those cities in any significant way. In contrast to the short-term impacts of 
annual flooding, sea-level rise impacts are more likely to be experienced at some uncertain time 
in the future. In Maputo, the UNDP estimates that the port and railway system could be at risk of 
seawater inundation within 20 years. Furthermore, Maputo’s beaches (a popular tourist 
destination) are at risk of literally being washed away due coastal erosion caused by sea-level 
rise. Despite these risks, government officials focus on flooding, a more immediate and visible 
climate change hazard. Cape Town is the only city with a plan to specifically address sea-level 
rise. This plan, however, has not been implemented effectively. 



!
!

! 201 

Local governments, generally resource-constrained, are faced with many pressing problems. 
Prioritizing adaptation efforts for slow-onset hazards, such as water scarcity or sea-level rise, 
ahead of other immediate needs in local government decision making is highly unlikely even 
when considering the long-term consequences. If hazards result in an immediate impact, as in 
flooding, local governments are more likely to be motivated to address them, even though these 
actions are not necessarily framed as climate change adaptation. Independent of differences in 
the timing of public pressure associated with the impacts of each of the three hazards, local 
governments could, and should, have service delivery and planning responsibilities to help 
mitigate the array of impacts. But immediate pressures and concerns shape local government 
priorities, thus making the onset time for a hazard an important factor in explaining the level of 
local government engagement.  

Other Actors Supporting Local Resilience Initiatives. Although climate change adaptation is 
rarely on the agenda of local governments, actors outside local government are developing a 
broad and substantial knowledge base about local climate change hazards and vulnerabilities. For 
example, in Kampala, researchers at Makerere University are using rainfall data to create models 
that will allow them to predict flooding, with the ultimate goal of developing a plan for flood 
management in the city. Knowledge of climate change impacts and vulnerabilities must be 
developed if local governments are to be able to develop effective adaptation policy, and 
promoting local sources of knowledge in universities or think tanks may prove helpful.  

The multiple roles of international organizations in advancing a national climate change agendas 
were discussed above, but several engage directly with local governments, and influence local 
priorities. The World Bank and UNISDR provide assistance for vulnerability and risk 
assessments and UN-Habitat, UNEP, UNDP, and other agencies in technical assistance for 
planning. In Maputo, for example, a partnership between local government and UN-Habitat 
initiated the development of a local-level climate change adaptation initiative. The UNDP is 
active in promoting climate change issues in Accra, Alexandria, and Luanda. The World Bank is 
a major contributor in Dar es Salaam, Alexandria, Dakar, Maputo, Kampala, and Casablanca. In 
addition to funding, international organizations may provide technical expertise and human 
capital. In contrast, Cape Town and Johannesburg relied primarily on local and national 
resources for their initiatives. International networks such as the C40 Cities Climate Leadership 
Group and the Clinton Climate Initiative have influenced the climate agenda in Johannesburg as 
it strives to be a “world-class African city,” as its official branding claims. The variation among 
cities in the level of international support is explained by a variety of factors, among them the 
capacity of both local and national governments and the openness of governments to external 
assistance. But to be effective, international assistance needs to be framed to coincide with 
priorities and capabilities of local governments since a mutually shared climate change 
adaptation framework was not found in most cities.  

This section has identified factors that help explain why resiliency initiatives are rarely 
conceptualized and developed at the local government level. With the exceptions of Cape Town 
and Johannesburg, such initiatives are frequently the product of national policy, sometimes 
supported by international organizations. Local policymaking for resiliency is constrained by the 
lack of authority and resources vested in local governments by national governments and priority 
setting by local governments. When a country’s governmental system is not effectively 
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decentralized, the national government becomes key to advancing adaptation efforts. However, 
in the countries studied here, national priority in climate change policy is generally given to rural 
areas, further weakening efforts in urban areas. Moreover, local governments are found to place 
a priority on rapid-onset hazards such as flooding, due to the immediacy of risk and visibility of 
the consequences, and use their capacity and authority, albeit limited, to respond to emergencies. 

Building Urban Resilience: Implementation of Adaptation Initiatives  

Even though local governments were rarely found to engage in policymaking or planning for 
purposes of climate change adaptation, they do engage extensively in functions and activities that 
address both impacts of climate change, especially flooding, and vulnerabilities of local 
populations. These have been referred to as implementation roles, i.e. actions of local 
government, undertaken (1) under national plans and directives or (2) as actions under local 
plans that address vulnerabilities and responses to climate impacts even though not 
conceptualized as adaptation to climate change. In either case, local governments are performing 
roles of implementation of policies and plans and the factors affecting effectiveness in these roles 
are identified and discussed in this section.  

The effects of the assignment of authority, organizational structures, and resource availability on 
implementation capacity of local governments are discussed first. A prominent issue in this 
discussion is the capacity to coordinate, both with higher-level governments and neighboring 
local governments. Then, two specific local government functions, urban planning and 
infrastructure provision, are examined given their importance in both affecting vulnerabilities 
and building resilience. The section concludes with a discussion of the increasingly important 
roles of NGOs and CBOs in implementing adaptation initiatives.  

Organizational Structure and Authority of Local Governments  

Local governments are embedded in national governmental systems, and the degree to which 
decentralization has been pursued varies among the nine countries. In addition, and independent 
of the degree of formal decentralization, the roles and capacity of local governments are affected 
by the nature of central-local government relations—a topic discussed above in terms of 
policymaking abilities. Here, the effect of central-local relations on implementing adaptation 
initiatives and building urban resilience is addressed. Some cities, including Kampala, Accra, 
Dar es Salaam, Dakar, and Casablanca, are in countries that have undertaken decentralization 
reforms but the authority and resource availability of local governments are still restricted. 
Decentralization of authority may not be comprehensive and service provision in a city may 
remain with national authorities, as found for disaster response in Ghana and for regional and 
local administration in Tanzania. In addition, local government decisions can be overruled by 
national authorities, as will be seen in an urban planning case in Dakar discussed below. 
Furthermore, in a decentralized system, national authorities may hold authority to appoint local 
administrators, thereby constraining local discretionary authority, as found in Dar es Salaam. 
Finally, national government may constrain local power by restricting local taxing authority and 
providing irregular and/or inadequate intergovernmental transfers. In sum, local governments 
with limited or ambiguously-defined authority and limited financial resources will be less 
effective in implementing resilience initiatives, as well as performing other responsibilities. 
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The presence of a national capital in a city provides a unique case for examining central-local 
government relations. Capital cities should, in principle, offer opportunities resulting from 
physical proximity for intensive collaboration between national and local governments. In 
Senegal, the national government found itself unable to implement national plans without the 
assistance of local authorities, including in the capital city, Dakar. Senegal’s national flood 
response plan, Plan Jaxaay, initially failed to include local government in its efforts to relocate 
and rebuild housing for flood victims. For proper implementation, the plan ultimately required 
local authorities to assist in determining the precise location of residences. Municipal planning 
was introduced at the commune d’arrondissement level for the first time, highlighting the 
importance of vertical collaboration. This example illustrates the need for centralized 
policymaking systems to involve local government in implementation of policies.  

Decentralization in Ghana has taken the form of deconcentration where national agency staff 
members are placed in local government agencies. A NADMO office is present in the Accra 
Metropolitan Authority, thus ensuring close coordination with local government in its first 
responder role. NADMO has also established Disaster Volunteer Groups, whereby community 
members act as liaisons between the organization and vulnerable communities.  

In these two cases, national-local collaboration in implementation was achieved but in distinct 
ways: in Dakar, the national authorities eventually recognized the importance of involving local 
government in implementation, while in Accra, national staff was placed in local government. 
These cases can be contrasted with Egypt, where the national government is deeply engaged and 
committed to climate change adaptation, but the highly centralized governance structure does not 
foster collaboration among ministries and with local governments. This leaves important cities, 
like Alexandria, without a strategy for action. 

Municipal governments in South Africa are unique due to constitutionally defined spheres of 
responsibility and substantially greater autonomy and capacity than local governments in the 
other countries. Cape Town and Johannesburg’s respective adaptation policies are being actively 
implemented. These metropolitan municipalities and Durban, a city that is not the subject of a 
case study in this project, have substantially influenced the national climate change agenda. 
While adaptation efforts in Johannesburg have lagged those in Cape Town and Durban, 
municipal governments, rather than their national counterparts, have initiated local adaptation 
efforts in all three.  

The ability of local governments to address climate hazards has an important spatial component. 
Local governments face a variety of climate change hazards, and each hazard has a unique 
geographic scale. A mismatch between the geography of local government jurisdictions and the 
geographic footprint of hazards requires neighboring local governments to collaborate in order to 
achieve the scale required for effective action, as in the case of flooding in a river basin crossing 
multiple local jurisdictions. Similarly, the scale for effective action to address water scarcity 
must be taken beyond the jurisdictional boundary of an individual city. Thus, for some hazards, 
intergovernmental cooperation is essential for effective action, as is illustrated by the creation of 
river basin agencies in Morocco. Rather than dividing water control and management on the 
basis of local government administrative boundaries, new agencies were created for the water 
basin. This ensures that the administrative unit corresponds to the geographic scale of water 
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management. Johannesburg is in a similar situation with respect to the previously outlined water 
delivery arrangement between Rand Water, the South African Department of Water Affairs, and 
the government of Lesotho. Johannesburg does not have its own have authority to integrate 
climate change considerations into water planning and has very little power to implement 
adaptation activities beyond water conservation efforts within the city boundaries. 

Another solution to the mismatch of governmental jurisdictions and hazard footprint takes the 
form of a higher-level government interceding to force local governments to collaborate. This 
can take the form of redefining jurisdictional boundaries in order to align administrative 
boundaries and service areas. In Cape Town, six municipalities were consolidated into a unicity, 
a single metropolitan-wide governmental entity. Even though this consolidation was not 
motivated by efficiency for climate change planning, it may well have that effect. Similarly, the 
formation of river basin authorities, where the scope of authority coincides with the natural river 
system, addresses the spatial mismatch problem.  

Resource Availability  

Effective and sustainable implementation of adaptation initiatives by local government is 
invariably tied to the availability of financial, human, and other types of resources. The level of 
socio-economic development in a country can be expected to affect the level of resources made 
available to the public sector and, consequently, its operational capacity. As noted in Chapter 1, 
the level of basic infrastructure coverage in the cities and a country’s level of development are 
related. In addition, inadequate infrastructure was found to increase vulnerability to climate 
related hazards, especially flooding. The level of national development, revenues available to 
local governments, and international funders all play roles in determining the level of resources 
available to local adaptation initiatives.  

Cape Town and Johannesburg are among the most developed cities in the sample and their 
governments have more resources available, a result both of the development levels and the 
allocation of tax bases within the nation’s governmental structure. Cape Town’s local 
government has become as an innovator in urban environmental management and is recognized 
as a global leader. The city maintains diverse international partnerships and receives funding 
from international donors, but relies to a relatively high degree on its own resources. Like South 
Africa, Egypt is classified by the World Bank as an upper middle-income country, and enjoys a 
higher level of development than the majority of the African countries. Even though basic 
infrastructure coverage in Alexandria is high compared to the other cities studies, local 
government in Alexandria does not have access to financial resources for adaptation initiatives. 
Therefore, levels of national development are not, in themselves, sufficient for explaining city 
level engagement in implementation.    

Urban Planning  

Urban planning and infrastructure provision significantly impact human vulnerability to climate 
hazards, and ineffective planning in the past has created a legacy of conditions that exacerbate 
these vulnerabilities today. Several explanations for this ineffective planning can be observed in 
these cities. First, developers may disregard urban planning and land use regulations and build in 
areas that are vulnerable to climate change hazards with or without the tacit approval of local 
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regulators. In Dar es Salaam, development has occurred often at the expense of local ecosystems 
and coastal preservation efforts. Second, higher governmental authorities may intercede and 
overrule local land use decisions. In Dakar, business development priorities of national 
government overruled land use regulations in the decision to construct the Radisson Blu Hotel on 
the coast.  

Third, urban planning practices may themselves not be applied in certain geographic areas. In 
particular, effective land use regulation is largely absent in informal settlements, exacerbating 
vulnerability to some types of climate change hazards. In fact, informal settlements often 
develop with complete disregard to existing regulations and policies. In Dakar and Maputo, 
building codes are ignored and development occurs in vulnerable areas. In Kampala, there is a 
consensus that flooding occurs partly as a result of inadequate drainage infrastructure. In Accra, 
flooding is broadly perceived as a result of poor urban infrastructure and planning and not the 
result of increased or irregular rainfall due to climate change.  

While local governments may recognize the range of issues and problems in informal 
settlements, they also understand informal settlement development occurs in the context of 
significant in-migration and the unavailability or unaffordability of housing in formal 
resettlements. Local governments may not feel obligated to provide services and infrastructure in 
these areas, justified by the very fact that informal settlements exist outside legal frameworks. 
But even with the growing disposition of planning communities to address issues in informal 
settlements, their rapid expansion creates demand for urban services and infrastructure that 
governments cannot meet. Furthermore, residents may not be incorporated into local political 
processes and, therefore, cannot use this mechanism to secure services.  

Several cities have attempted to relocate informal settlement populations to less vulnerable areas 
of the city. The areas of resettlement, however, place residents away from the economic 
opportunities of the core business districts. Given the uncertain quality of infrastructure and 
availability of services in the areas of relocation, additional burdens fall on the newly resettled 
residents. Furthermore, the residents of these informal settlements are often distrustful and 
skeptical of government initiatives. Relocation efforts by the government, based in part on the 
sound assessment of vulnerabilities in existing informal settlements, have produced mixed results 
in Alexandria, Accra, Casablanca, Dar es Salaam, and Kampala.  

While there is increasing acceptance in some cities that comprehensive urban plans must include 
informal settlements, the infrastructure challenges are formidable.851 The need to improve urban 
planning is frequently recognized by public officials and notable efforts to enhance the authority 
and capacity of local planning agencies are underway. For example, the local government in 
Cape Town approved an innovative municipal densification policy in 2012 that may provide an 
alternative to the relocation of informal settlements to the periphery. The policy aims to 
encourage more sustainable and efficient planning and land use. Recognizing that unregulated 
growth and inadequate policy initiatives made Luanda more vulnerable to flooding, the central 
government developed new agencies, including the Institute of Planning and Urban Management 
and Technical Cabinet of Urban Reconversion of Cazenga and Sambizanga to create 
comprehensive urban master plans.  
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Roles of Nongovernmental Organizations  

Given the slow progress of local governments in addressing the impacts of hazards, local NGOs 
and CBOs are becoming engaged in resilience initiatives, particularly in informal settlements. 
For example, in South Africa, the NGO Slum Dwellers International is partnering with local 
government and academia on in situ upgrading projects, including stormwater drainage to 
improve resilience to seasonal flooding. The presence of NGOs acting in informal settlements is 
not surprising given the absence of effective local government initiatives in these areas. Informal 
settlements, by definition, have developed outside the institutional and legal framework of local 
authorities, often the lag between the development of formal housing and the extension of 
government services and population growth. Local authorities may view these communities as 
illegal and refuse to recognize a municipal responsibility to deliver services in these areas. These 
inadequacies generate tensions between local government and populations in the settlements but 
a range of cases illustrate strategies to reduce these tensions. Nongovernmental actors may 
provide an alternative mechanism for involving residents in informal settlements, who tend to be 
quite vulnerable to hazards.    

In Kampala, as the local government faced resource constraints and competing priorities, NGOs 
have taken the initiative to develop programs that increase the resilience of vulnerable 
populations. In Dakar, a local NGO works directly with informal settlement residents to facilitate 
dialogue with the national government. In Accra, a local NGO works in informal settlements to 
address waste disposal, an issue central to flooding in the city due to waste buildup in drainage 
ditches. In some cities, the local government has identified NGOs as potential partners. An urban 
planning agency in Angola’s local government collaborates with NGOs in conducts community 
outreach to implement its programs. The absence of effective networks incorporating 
community-based or nongovernmental organizations, as in Alexandria and Casablanca, can 
impede effective resilience planning and implementation.   

A case that is particularly instructive of the potential role of NGOs in securing collaboration 
across multiple actors is seen in an urban-agricultural partnership developed in response to 
flooding in Dakar. A local NGO argued that flooding was less related to heavy rainfall than to 
the decision of city officials to end pumping water from underground aquifers due to its 
contamination. The organization developed a multi-sector approach in which water in urban 
areas is sanitized and pumped to agricultural areas, thereby lowering Dakar’s underground water 
table and increasing capacity to absorb water during rainfall. The interaction of weather events, 
ecological systems, and infrastructure was complex and required an innovative solution 
involving collaboration among multiple actors facilitated by an NGO.  

Conclusions: Urban Resilience and Local Government 

Climate change adaptation strategies and policies are found in Africa with increasing frequency, 
but local governments in the large cities in this study are yet to engage in such policies, with the 
important exception of the South African cities. Although many local initiatives address climate 
hazards, especially flooding, building urban resilience in the context of climate change is 
typically not a policy priority of local governments. In this section, final observations are offered 
on factors that seem to constrain deeper engagement and effective implementation by local 
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governments in developing resilience measures. At the time the field research for this project 
concluded, March 2013, the climate change adaptation and urban resilience efforts of local 
governments could be characterized as incipient in most cities, with the exception of Cape Town 
and Johannesburg where adaptation efforts are quite substantial. Awareness of and knowledge 
about the need to build resilience to climate change are developing and some resources, such as 
technical and scientific resources and studies, required to improve these efforts are present, albeit 
not effectively integrated into government action.  

Engaging in Climate Change Policy: Managing a Complex Agenda 

Climate change is affecting both human and natural systems and translating the resulting 
challenges into concrete, actionable policies presents a formidable task to both national and local 
governments. Adaptation efforts, the focus of this study, must take into account a range of 
exposures, each with varying impacts and uncertainty around frequency of events and each 
affecting a different set of government functions. Furthermore, the impact of one hazard can be 
affected by other hazards; sedimentation derived from flooding can later affect river flows and 
contribute to water scarcity. Current urban development practices and behaviors found in local 
populations can actually exacerbate vulnerabilities. Even though the deleterious effects of current 
practice are known, establishing a policy framework that accounts for the diversity of the 
challenges and integrates new policy concerns into existing governmental structures and policy 
systems is daunting.  

A climate change adaptation agenda can be assigned to a new governmental organization, such 
as a new ministry in the national government or a new department in the local government, thus 
differentiating its mission from those of other governmental organizations. In assigning the 
climate change agenda to a single organization, a clarity of focus in organizational mission is 
established. Alternatively, the adaptation agenda can be incorporated into existing governmental 
organizations, such as those devoted to development, infrastructure, environmental protection, 
energy, and disaster risk management, a process often referred to as mainstreaming. A hazard-
based approach focused on a specific hazard, e.g. water scarcity, might provide a sufficiently 
well defined scope to facilitate collaboration among a set of governmental organizations directly 
affected by the hazard. But two major management issues emerge: ensuring the prioritization of 
adaptation in mission-driven agencies and achieving effective coordination across agencies 
required to address the diverse impacts of exposures and diverse sources of vulnerability.  

Competing Priorities and Capacity of Local Governments 

African cities, like cities elsewhere in the world, face a host of challenges. Given resource 
constraints, the burden on local governments to provide public services, including responding to 
emergencies, is challenging. Local officials understandably prioritize immediate concerns, such 
as public health and safety, over long-term climate change adaptation efforts. The urban planning 
shortfalls of local governments are understood and remedial action is being taken in many cities. 
Examples of progress are observed in the efforts toward densification in Cape Town, 
improvement in water distribution in Luanda, and flood mitigation in Dar es Salaam. But the 
large number of informal settlements and high population growth makes it difficult to address 
these issues. Limited efforts by local governments to address climate change challenges result, in 
part, from the presence of more immediate and pressing issues on the local policy agenda.  
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Furthermore, climate change projections are frequently uncertain, and local governments face 
dilemmas in setting priorities when confronted with uncertainty around future events. Impending 
sea-level rise is an illustrative example. Although forecasts of the magnitude and rate of increase 
are imprecise, the quality of information is improving and it is fairly certain that seas will rise in 
coming decades. Nevertheless, at least in the coastal cites studied here, the availability of 
scientific information has not led to governmental action. In addition, a single local government 
is, on its own, simply ill-equipped and without adequate capacity to address certain hazards due 
to their geographic scale, a problem referred to above as a mismatch between the geography of 
governmental jurisdictions and the footprint of a hazard. Even when substantial assets are at risk, 
as in the port areas facing sea-level rise, action by local governments has not been prioritized. In 
the one case to the contrary, the city of Cape Town formally adopted a Coastal Zone 
Management Strategy in 2003 and published a sea-level rise risk assessment in 2011, but the city 
has largely failed to act on its recommendations. In sum, political systems may deal with future 
uncertainty by postponing action. 

Partnerships and collaboration for adaptation and urban resilience 

The organizational capabilities and resources required to address the multidimensional and 
complex nature of climate change impacts are not found in local government alone, but are 
dispersed across many governmental and nongovernmental organizations and local communities. 
The national governments examined in this study have tended to initiate the in-country policy 
discussions concerning climate change. Given the relatively high degree of centralization and the 
need for international organizations to maximize their influence, national government leadership 
in climate change policy is eminently sensible. National climate change policies and plans, 
however, rarely include an urban component and do not recognize the unique vulnerabilities of 
urban areas to climate hazards, at least in the countries and cities studied here. The unique 
circumstances of large cities receive little consideration in national plans and the centralized 
public sector tends to create additional challenges for local adaptation efforts. A centralized 
structure offers the potential for unified and coordinated action between national and local 
governments, especially in instances where centralized agencies have spatially deconcentrated 
administrative resources, as in Tanzania and Ghana. Unfortunately, centralized structures do not, 
necessarily, lead to effective intergovernmental coordination. Furthermore, local governments 
with limited authority and capacity will not be effective, even as a partner with national 
governments, in building urban resilience. South Africa, with its relatively empowered local 
governments, offers an enlightening contrast. With a more decentralized system, bottom-up 
pressure from local government officials and nongovernmental actors allows local government to 
influence national policy.  

Given limited authority and capacity of local governments, collaboration among a range of actors 
seems to be a prerequisite for promoting the resilience agenda. The extensive collaboration in 
Maputo between international organizations and NGOs mobilizes desperately needed resources 
for adaptation. Given the special circumstance of informal settlements, community-based NGOs 
can help overcome the political and public service divide between local government and these 
communities. Promising avenues for collaboration are strategies that draw upon local 
governments as conveners or facilitators. But local governments will be more effective in 
developing urban resilience if amenable and able to collaborate with other actors. Strengthening 
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local governments and creating incentives for collaboration are needed if the potential of these 
governments in build resilience is to be realized.  

This study sought to assess the ability of the governance systems in large African cities to build 
resilience to climate change challenges. While local governments generally do not explicitly 
address climate change or have formal adaptation policies, they are building resilience through a 
variety of plans and actions that address climate hazards, particularly flooding. However, the 
plethora of competing priorities, restricted authority, and limited capacity of local governments, 
among other factors, prevents the effective implementation of these plans. The projected impacts 
of climate change combined with the unique vulnerabilities in urban areas will necessitate the 
building of resilience by local governments. Despite progress toward meeting the climate change 
challenges in Africa, the local governance systems are not being effectively empowered and 
utilized to build the resilience needed to protect and improve the collective well-being in cities. 
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