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RENEWABLE ENERGY POLICIES FOR CITIES

1 The study is based on desk research and interviews in the case study countries conducted during 2018 and 2019.

ABOUT THIS STUDY
With their great energy demands and their 
central role in national economies, cities 
are critical to the world’s overall energy 
transition. City planners and administrators 
would therefore do well to acquire the 
knowledge and skills needed to integrate 
renewable energy technologies (in addition 
to efficiency and electrification of buildings 
and transport) into urban planning and 
regulations. 

To date, most efforts towards energy 
transitions are taking place in large cities, 
and they are as a result garnering most 
of the attention when urban trends are 
studied. With their larger revenue base, 
big cities tend to have the regulatory 
frameworks and infrastructure necessary 
to scale up renewables and meet emission 
reduction targets. 

Small and medium-sized cities (holding 
fewer than 1 million inhabitants) frequently 
lack the requisite access to financing and 
policy support to advance in this direction. 
They have far less visibility than megacities, 
even though they are home to some 
2.4  billion  people, or 59% of the world’s 
urban population (UN-Habitat, 2018) and 
are growing faster than any other urban 
category (UN-Habitat, 2020).

This study, in combination with the 
other studies published under the series 
“Renewable Energy Policies for cities”, fills 
a knowledge gap regarding the deployment 
of renewable energy in medium-sized cities, 
focusing on the challenges and successes 
to date. The first chapter provides some 
general background on urban renewable 
energy initiatives around the world. Each 
city has its own set of opportunities and 

obstacles. Regardless of setting, however, 
openness to best practices is vital. Chapter 
2 presents case studies in the Ugandan 
context, with highlights of the cities of 
Kasese and Lugazi.

Together with studies from the series 
regarding the experiences of selected cities 
in China and Costa Rica, they highlight the 
reality of cities that either have effective 
policies in place or they have untapped 
renewable energy resources that could 
contribute to their sustainable development. 
The experiences also illustrate deployment 
strategies for renewable energy across 
vastly different socio-economic and 
institutional contexts. 

The findings of this study1 should, it is hoped, 
support other countries as they implement 
their Nationally Determined Contributions, 
empowering cities to deploy sustainable 
energy approaches and solutions that can 
contribute to reductions in greenhouse gas 
emissions. 

The case study outlines the national-level 
policies that frame renewable energy 
deployment at the local level and offers 
a summary of key lessons learnt and 
considerations for taking solutions to 
scale. They also synthesise key takeaway 
messages for policy makers – both at the 
local and national levels – to help empower 
cities in their endeavour to contribute to a 
more sustainable energy future.

Where the case studies make reference to 
monetary values, these are expressed in the 
national currency of the country in question 
and, with the help of applicable exchange 
rates, are also stated in US dollars (USD).
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RENEWABLE ENERGY AND CITIES

Given that cities are dynamic agglomerations 
of people and their many activities, they 
are not easily defined (see Box  1). But it is 
beyond doubt that urban areas across the 
world are home to an ever-increasing share 
of the global population. As of 2018, cities 
were home to 55% of the total population, up 
from just 30% in 1950. By 2050, the United 
Nations (UN) expects that 68% of the world’s 
population will reside in cities (UNDESA, 
2018). This rapid growth is driven both by 
an increase in the number of people already 
residing in cities and by the continued 
movement of people from rural areas into 
cities, spurred by economic opportunities 
and higher living standards in urban areas. 
The UN projects that the fastest growth 
will occur in low- and lower middle income 
countries in Asia and Africa.

Cities are where much of the world’s 
economic activity is concentrated, 
accounting for more than 80% of global 
gross domestic product (GDP). Energy is 
the lifeblood of cities, powering transport, 
industrial production, commerce, building 
construction, public works, lighting, air 
conditioning and countless other human 
activities. Cities are engines of the economy, 
using about 75% of global primary energy. 
They have a major role to play in advancing 
and shaping the global energy transition 
away from polluting fuels and technologies.

Because much of current urban energy 
supply is fossil fuel-based, cities are major 
contributors of air pollutants and greenhouse 
gas (GHG) emissions. Cities are responsible 
for around 70% of global energy related GHG 
emissions and are therefore the main driver 
of climate change (UN-Habitat, 2019). At the 
same time, cities suffer from high rates of 
air pollution; according to the World Health 
Organization (WHO), 98% of cities with 
more than 100 000 inhabitants in low- and 
middle income countries do not meet WHO 
air quality guidelines (WHO, 2016).

of global primary 
energy is consumed 
in urban areas.

of global energy 
related GHG 
emissions come 
from cities

of the total 
population  
are in cities

75%

70%

55%
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Much of the challenge of sustainable 
development, in its economic, social and 
environmental dimensions, relates to how 
cities are governed and how urban growth is 
managed. Climate change poses tremendous 
challenges to cities’ economic vitality and 
even habitability, due to sea-level rise and  
the increased intensity and frequency of 
weather events such as storms, flooding, 
droughts and heat waves. Hundreds 
of millions of urban residents will be 
increasingly vulnerable to sustained extreme 
heat, which will in turn drive increased use 
of air conditioning. Their lives will be deeply 
affected by less freshwater availability, 
lower major crop yields and more coastal 
flooding as sea levels rise (C40 Cities et al., 
2018). Interruptions in power supply because 
of these climatic changes are likely to be 
further escalated by greater demand for 
air conditioning, particularly in emerging 
economies where grids are still weak. 
Mitigation and adaptation efforts will require 
growing material and financial resources.

As urban populations continue to grow, 
cities will need to increase the integration of 
renewable energy technologies (RETs) into 
power grids and other energy distribution 
systems to mitigate the effects of climate 
change and achieve their Nationally 
Determined Contribution (NDC) targets. 
Analysis conducted by the International 
Renewable Energy Agency (IRENA) 
highlights that while renewable energy 
deployment measures in the power sector 
are often developed in the context of 
national policies, many measures relevant 
to the end uses of renewable energy, such 
as in the building and transport sectors, 
are made at the city level (IRENA, 2016; 
IRENA, 2017b; IRENA, IEA and REN21, 
2018). National policies, meanwhile, shape 
local action. It is important to build the 
capacity of cities to identify renewable 
energy solutions that suit their particular 
circumstances and needs and to integrate 
these solutions in planning processes. The 
next step is to secure the requisite financing.

10
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BOX 1 WHAT IS A CITY?

There are multiple definitions of what constitutes a city, 
owing to the dynamic realities of urban settlements 
and reflecting a variety of functional and administrative 
arrangements. Broadly speaking, a city or urban area 
is a densely settled place with administratively defined 
boundaries where inhabitants live on a permanent basis 
and the bulk of economic activity takes place outside 
primary sectors like agriculture or resource extraction.

With this generic definition, the term “city” can be 
applied to a very broad array of urban settlements that 
share some characteristics but may also be marked by 
tremendous differences. One of them concerns size of a 
city’s population and its density, and its effective territory, 
including surrounding rural areas that fall under a city’s 
municipal authority. Jurisdictions and administrative 
units in this context differ between countries, leading to 
significant discrepancies between what is being talked 
about with regards to a “city” – an urban conglomerate, 
a “city proper”, a geographic or administrative unit that 
extends beyond purely urban areas for example.

Conversely, a large contiguous urban area may be 
sub-divided into multiple towns or districts, a situation 
that may render effective urban governance difficult. 
Thus, the city as a governance unit can be dramatically 
different from the larger metropolitan area that exists. 
This special circumstance, which can translate into vastly 
different administrative setups for urban governance. 
The particular context of cities may help explain why a 
large portion of existing literature focuses on large and 
“mega” cities, rather than secondary and medium-size 
cities, a gap that this report aims to help bridge.

Urban areas can be broadly grouped into small, 
medium, large, and megacities. But there are no agreed 
thresholds. In part this reflects the fact that many 
cities are continuously growing and thus defy static 
definitional boundaries. But there is also the reality that 
each country has its own approach to how it classifies 
cities. The first, analytical section of this report draws 
on initiatives and experiences of cities small and large 
around the world, but the case study cities were selected 
from the ranks of “medium-size” populations (defined 
for the purpose of this study as anywhere from 30 000 
to 1 million inhabitants).

As this report notes in the context of the case studies it 
presents, urban governance systems vary significantly. 
Political mandates, regulatory and revenue-generating 
authority of a given municipality diverge among cities of 
comparable size, and strongly affect the degree to which 
medium-size, or secondary cities can become agents of 
change within a country’s energy transition. Cities can 
be renewable energy pioneers, but urban decision-
making in support of the energy transition often 
depends strongly on the overall governance hierarchies 
in each country and thus on effective collaboration with 
national-level authorities. 
Source: López Moreno (2017). 
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MOTIVATIONS AND DRIVERS OF MUNICIPAL ACTION 
ON ENERGY
Cities, can be important agents driving local 
renewable energy deployment through 
measures and initiatives that complement 
policy at the national level. Municipal energy 
policy is most directly concerned with 
securing adequate energy supply, which 
includes considerations of affordability and 
choices regarding suitable types of energy 
sources and carriers. How much energy is 
needed is influenced by decisions in sectors 
other than energy: 

•  Urban planning shapes cities in fundamental 
ways, strongly influencing the amount of 
energy (and to some extent even the type 
of energy) required for all types of urban 
activities. 

•  Cities with strong zoning laws and land-use 
controls can more readily affect settlement 
density and promote mixed-use development 
(limiting the segregation of residential, 
commercial and industrial activities). Such 
structural factors have decisive influence 
on energy needs. Individual motorised 
transportation is difficult to avoid in cities 
spread out over a large area. Similarly, cities 
with a preponderance of single-family houses 
require more energy – both for heating and 
cooling and for transport – than those where 
apartment buildings make up a large share of 
available housing. 

Far-sighted urban policy will avoid structural 
path dependencies that lock in high energy 
demand, or, where they already exist, will seek 
to minimise and gradually overcome them.

Cities are often motivated to promote 
renewables by a number of factors beyond 
energy supply (see Figure  1). Critical 
considerations concern the cost and 
affordability of energy (including energy 
access and energy poverty issues); economic 
development objectives (including the 
ability to build local supply chains and to 
attract and retain a diversity of businesses) 
and employment generation. 

Social equity considerations – reducing 
poverty and ensuring that poorer urban 
communities have access to clean energy 
solutions – are also central. Concerns about 
climate impacts are rising in importance, 
joining long-standing worries over the health 
impacts of air pollution from fossil fuel use, 
as well as the desire to ensure liveability 
and a high quality of life. Climate and air 
quality objectives add to the urgency of the 
energy transition. Yet even greater ambition 
– higher targets for renewables and shorter 
implementation timelines – may be needed 
to confront funding barriers.

12
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Figure 1    Motivations and drivers of municipal decision making on energy

Source: IRENA urban policy analysis.

Energy-related policy making is a complex process 
involving the diverse motivations of many stakeholders, 
from local community groups to the private sector. 
Progress not only requires the formulation of 
comprehensive plans, but also the resources and 
institutional capacity for successful implementation. 
Implementation requires vision, policy coherence and 
pragmatic co-ordination across various levels and layers 
of municipal governance.

In advancing the use of renewable energy, cities have 
multiple roles and responsibilities. IRENA’s report on 
Renewable Energy in Cities (IRENA, 2016) characterised 
cities as important actors in several dimensions: they can 
and must act as planners, regulators, owners of municipal 
infrastructure, procurers and distributors of energy 
services, direct consumers of energy, aggregators of 
demand, advocates and facilitators, and financiers of 
renewable energy projects.

These are highly diverse roles and responsibilities that 
entail a broad array of policy tools. In some cases, cities 
have the authority to take policy and regulatory action 
directly and on their own, whereas others may be able 
to act only in conjunction with authorities at the national 
and state/provincial levels or may only have indirect 
influence through persuasion and awareness-raising.

Local energy transition strategies are driven by multiple 
actors whose significance varies from city to city (and 
country to country), reflecting different administrative 
and policy making structures, as well as civic cultures. 
Mayors, city councils and municipal agencies are key 
actors in planning, issuing regulations and implementing 
policies and projects. Utilities and energy companies are 
other important actors; their roles and influence can vary 
considerably, depending on whether they are strictly 
local entities or operate on a larger (provincial, national 
or international) scale and whether they are under public 
or private ownership. Regulatory authority and financing 
needs can give regional and national governments a 
strong say in urban affairs. 

The energy needs of the private sector – manufacturers, 
commercial businesses and service providers – shape 
a city’s energy demand profile, along with household 
consumption. Community groups and other grassroots 
organisations may launch initiatives to urge faster or more 
ambitious action on the energy transition, but citizens 
may also express opposition to planned policies and 
projects. The presence of so many different stakeholders 
in the urban landscape makes for a dynamic situation.
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MUNICIPAL NEEDS AND CAPABILITIES
Although cities across the world face 
many similar challenges, their particular 
circumstances, needs and capacities to 
act – which are typically a product of their 
historically grown structures and reflect 
their various political cultures – can vary 
enormously. Cities’ plans thus need to be 
tailored to their specific circumstances. 
Figure  2 provides an overview of the key 
factors – many of them interconnected – that 
shape cities’ energy profiles.

Figure 2    Factors shaping city energy profiles

Source: IRENA urban policy analysis
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Figure 2    Factors shaping city energy profiles

•  Climate zone: Individual cities’ energy 
options are conditioned by an array of 
variables. Some, such as the particular 
climate zone in which a city is located 
(dictating heating and cooling demand 
profiles), are immutable – although 
advancing climate change triggers new 
challenges. 

•  Demographic trends: Cities with growing 
populations confront greater challenges 
than cities with more stable populations. 
This is especially the case in urban areas 
with large and rapidly expanding informal 
settlements, where energy access is limited 
or where residents suffer from energy 
poverty.

•  Settlement density: Compact cities are 
able to build attractive public transportation 
networks, while sprawling megalopolises 
struggle to make them work and often 
remain reliant on energy-intensive 
passenger cars. The extent of mixed-use, 
transit oriented development influences 
the amount of energy required for routine 
human activities. In the building sector, the 
age, characteristics and condition of the 
building stock are of great importance to 
energy use.

•  Economic structure and wealth: 
Cities’ energy use profiles are shaped 
in fundamental ways by their economic 
structures. “Producer cities” with extensive 
materials processing and manufacturing 
industries, or those that function as 
significant trans shipment nodes for 
global trade, tend to have a large energy 
footprint. “Consumer cities”, on the other 
hand, may have effectively outsourced 
polluting industrial activities and feature 
an extensive service sector. In general, 
wealthy, economically dynamic cities 
(i.e., those where a diversified economy 
supports a major flow of tax revenues) 
are able to act in ways that poorer cities 
cannot. 

•  Legal and budgetary authority: Decision-
making power over matters that affect 
urban areas does not always fully rest with 
municipal authorities. Statutory authority 
often lies with national energy utilities 
and national or state/provincial regulatory 
authorities. 

•  Institutional capacity and expertise: 
The ability of cities to act is shaped and 
constrained by the degree to which they 
either already have, or are able to build, 
adequate capacity (in terms of planning, 
implementation, budgetary resources and 
staffing) and access to required technical 
and professional expertise. 

•  Regulatory power and asset ownership: 
The role of private-sector energy providers 
varies from city to city, influencing the 
degree to which cities are able to exert 
control over energy generation in terms of 
ownership structures, investor preferences, 
operational authority or regulatory 
enforcement power. Cities typically do 
have substantial influence over factors that 
influence energy consumption, such as 
spatial planning, building efficiency, urban 
transport modes, settlement patterns and 
household consumption practices.

15



Target 
setters and 

planners
Regulators

Operators

Financiers

Conveners
and

facilitators

Awareness
builders

Demand
aggregators

RENEWABLE ENERGY AND CITIES

THE SIGNIFICANCE OF CITIES IN DEPLOYING 
RENEWABLE ENERGY
IRENA’s report on Renewable Energy in 
Cities (IRENA, 2016) identified several 
dimensions of cities’ role in shaping 
adaptation and mitigation efforts, and as 
such in accelerating the deployment of 
renewable energy solutions as a key pillar of 
national sustainable energy targets. 

Cities can be target setters, planners and 
regulators. They are often owners, and thus 
operators of municipal infrastructure. Cities 
are always direct consumers of energy and 
therefore aggregators of demand, and can 
be conveners and facilitators, and financiers 
of renewable energy projects. Finally, cities 
through their local governments can be 
important awareness builders, both through 
existing roles such as target setters and 
planners, and through their own voice 
through local media. 

The following subsections explore several 
ways in which cities can promote the use of 
renewable energy (see Figure 3). They focus 
on three key sectors of the urban economy, 
namely, the energy sector itself (production 
and procurement of energy) and two key 
end-use sectors, buildings and transport. 
The discussion draws on selected examples 
of policy initiatives and experiences from 
cities around the world which are presented 
in short text boxes.

Figure 3    Roles of municipal governments in the energy transition

Source: IRENA urban policy analysis (based on IRENA 2016).
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Figure 3    Roles of municipal governments in the energy transition

Source: IRENA urban policy analysis (based on IRENA 2016).

CITIES’ ROLES IN ENERGY 
GENERATION AND 
PROCUREMENT
Municipal energy generation and 
procurement are fundamental functions. In 
many countries, the statutory authority for 
urban electricity supply lies with national 
energy utilities and regulatory authorities. 
Public ownership can be an effective lever 
for driving local energy transitions and for 
channelling funding to renewables. But the 
degree to which cities own their municipal 
generating facilities varies substantially 
among countries; privatisation moves in 
previous decades have limited the extent of 
public control in many places. 

Germany is one country where local 
public utilities, as well as citizens’ energy 
co-operatives, play a significant role in 
electricity generation and distribution, in 
some cases after successful grassroots 
campaigns to “remunicipalise” energy 
assets. In the United States, as of 2013, more 
than 2 000 communities, with about 14% of 
the country’s population, got their electricity 
from city-owned utilities (IRENA, 2016). In 
a number of countries, municipalities are 
setting up new entities to generate renewable 
power from local resources, such as in the 
United Kingdom, where public companies 
and community-owned enterprises have 
been set up in Aberdeen, Bristol, Nottingham 
and Woking (Cumbers, 2016). Cape Town, 
South Africa, offers another example (see 
Box 2).

BOX 2  MUNICIPAL EFFORTS TO PROMOTE RENEWABLE ENERGY IN CAPE TOWN

Cape Town, South Africa, has undertaken a number of 
initiatives and infrastructure projects aimed at reducing 
city-wide electricity consumption (through greater 
efficiency in buildings, transport and street lighting 
as well as metering and monitoring measures) and at 
increasing renewable energy capacity, to reduce heavy 
dependence on coal-generated power. As is the case for 
other cities in this country, concerns about the reliability 
of supply (load shedding), rising electricity prices and 
increasing awareness of the promise of renewable 
energy technologies have been key drivers of action. 

Cape Town has installed rooftop solar photovoltaic 
systems on several municipal buildings and facilities and 
maintains four microhydro generation turbines at water 
treatment plants that meet 5% of the total electricity 
used for municipal operations. Cape Town is also one 
of 18  municipalities in the country that have begun 
to facilitate small-scale distributed energy projects 
in the residential, commercial and industrial sectors. 

Some 274 projects, with a peak generation capacity of 
247 kilowatts (kW), had been approved as of early 2018, 
and more than 2 megawatts (MW) of additional capacity 
were in the planning pipeline (ICLEI and IRENA, 2018).

Cape Town, South Africa
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Even where they do not own energy-
generating assets, municipalities can 
promote the adoption of renewable energy 
by exercising the purchasing power inherent 
in their roles as aggregators and regulators of 
energy demand. Green public procurement 
has become a widely used term, and the 
European Union has developed criteria and 
guidelines for it (European Commission, 
2020). Municipal authorities may, for 
example, adopt clean energy guidelines 

governing their purchases of electricity, 
energy for heating and cooling, or transport 
fuels. By setting targets, adopting labelling 
schemes or requiring green certificates, 
cities can influence what kinds of energy 
sources private providers develop and offer 
to local households and businesses. In this 
manner, they may also shape companies’ 
own purchasing decisions, as seen in the 
growing move towards corporate sourcing 
of renewable power (see Box 3).

BOX 3  CORPORATE SOURCING OF RENEWABLE ENERGY

Companies in the commercial and industrial 
sector account for roughly two-thirds of the 
world’s end-use of electricity. An increasing 
number of these companies are committing 
to ambitious renewable electricity targets to 
power their own operations, driven amongst 
other by the steady decline in renewables 
costs as well as a growing demand for 
corporate sustainability among investors 
and consumers. Already in 2017, over 
465  terawatt-hours (TWh) of renewable 
electricity were actively sourced by 
companies – comparable to the electricity 
consumption of France. Policies to support 
corporate sourcing have been introduced in 
over 70 countries, however, barriers in many 
markets are preventing companies from 
sourcing renewables and exercising their full 
purchasing power. 

Cities can play an important role in ensuring 
that the growing corporate demand for 
renewables can be met and leveraged 
to accelerate investments in renewables. 

Cities can, for example, ensure  
t h a t enabling frameworks are 

available to support 
corporate production 

of electricity for self-
consumption; “green 
procurement” options 

should also be available. Cities with utility 
ownership can directly shape their energy 
offerings and may consider, e.g., green 
premium products or tailored renewable 
energy contracts, such as green tariff 
programmes. These programmes enable 
companies to purchase renewable electricity 
from a specific asset through a longer-
term utility contract similar to a corporate 
Power Purchase Agreement. In the United 
States, utilities in 13  states and the District 
of Columbia were offering green tariff 
programmes as of late 2017. Deals totalling 
more than 950 MW were contracted over the 
2013-17 period through these programmes. 

While there is a growing interest from the 
corporate sector to source renewables, 
there is still room for companies to 
strengthen their ambitions and accelerate 
decarbonisation of their operations. Through 
long-term renewable energy targets and 
energy transition plans, cities can encourage 
companies to further participate in the 
energy transition while fostering a greener 
and more resilient business environment, 
even attracting new economic development. 

Source: IRENA, 2018d.
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Expanding the use of  
district energy systems
District energy is a technology option 
particularly suited to municipal procurement. 
Many cities have considerable authority 
over the generation and distribution of 
heating and cooling (IRENA, 2016). District 
energy systems could play a role as enabling 
infrastructure to achieve better efficiency for 
dense urban areas and offer opportunities 
to integrate low temperature renewables 
such as geothermal heat (IRENA, IEA and 
REN21, 2020). 

Renewable energy at present supplies only 
8% of district heat worldwide, a share that 
would need to rise to 77% in 2050 under 
an ambitious energy transition scenario 
(IRENA, 2020d). A few European countries 
have achieved shares of 50% or more (see 
Box  4). Globally, 417  solar district heating 
systems (with a combined capacity of 
1.73  GWth) were in place in 2019, up from 
345 in 2018 (REN21, 2020). 

Business and policy models vary, depending 
on local conditions and priorities, ranging 
from full public ownership to public private 
partnerships to private ownership, including 
models where the owners are also the 
consumers (IRENA, 2017b; IRENA, IEA and 
REN21, 2018). The public model allows cities 
to control tariffs and thus to guard against 
energy poverty among residents.

BOX 4  DISTRICT HEATING AND COOLING 
PIONEERS

Several cities are building or expanding district energy systems. 
Växjö, Sweden, is a pioneer in using biomass and co-generation 
for district heating purposes (Agar and Renner, 2016). Another 
leader is Iceland’s capital, Reykjavik, where some 95% of 
residences are connected to a geothermal-based district heating 
network (IRENA, 2016). Industrial waste heat is being recycled 
in various European cities (IRENA, 2016). European cities 
lead the move towards solar district heating systems (which 
numbered about 340 worldwide as of 2018), but such systems 
are beginning to spread to other regions, such as Bishkek, 
Kyrgyzstan, which inaugurated a solar system in 2017 (REN21, 
2018). The development of modern district heating systems and 
efficient buildings running at low temperatures has paved the 
way for a greater utilisation of low-enthalpy resources, including 
from abandoned mines and through heat pumps.
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Installing solar street lighting
Solar PV technology is another key technology suitable 
for municipal deployment and energy generation. 
Cities and municipalities can support the deployment 
of solar photovoltaic (PV) technology, for instance by 
modernising street lighting. Streetlights account for 
a significant share of urban energy use. Worldwide, 
lighting accounts for around 20% of all electricity used 
(Rondolat, n.d.), with public lighting consuming as 
much as 40% of a city’s energy budget (IRENA, 2016). 
Solar-powered LED bulbs offer energy and cost savings 
of 50% or more and, with life spans of up to 20 years, 
are far more durable than conventional lights. They 
offer additional benefits if they are networked (rather 
than standalone installations) and combined with 
smart grid development, net metering and demand 
response policies. The potential is huge: only about 10% 
of the approximately 300 million streetlights globally 
are LEDs, and only 1% are networked (Rondolat, n.d.). 

CITIES’ ROLES IN REGULATION AND 
URBAN PLANNING
Cities can play a key role in promoting rooftop solar 
PV in urban spaces. Rooftop solar PV is a dynamic and 
increasingly cost-effective technology (IRENA, 2017b) 
whose adoption can be boosted significantly through 
regulatory requirements, in particular building codes, 
or through incentives to building owners. The impact of 
systematic deployment can be significant, as buildings 
are among the biggest users of energy and contribute 
substantially to greenhouse gas emissions (UNEP, 
2018). For cities, encouraging the deployment of 
rooftop solar applications through regulatory measures 
can be a win-win policy that integrates well with parallel 
local and national efforts to increase energy efficiency. 
Urban policies in particular promise greater success 
if they address common barriers to the deployment 
of solar rooftop solutions (such as a large portion 
of tenants rather than owners in a building). Box  5  
offers some examples of such policies.

BOX 5  EXAMPLES OF ROOFTOP SOLAR IN CITIES

Chinese cities have been at the forefront of solar rooftop 
efforts. The city of Dezhou, in Shandong Province 
(northwest China), launched its “Million Roof Project” 
in 2008, requiring that all new residential buildings be 
equipped with solar water heaters. Solar thermal or solar 
PV technology is integrated in 95% of new buildings in 
the city (ICLEI and IRENA, 2013a). 

Elsewhere in Asia, Tokyo, Japan, plans to install 
1 gigawatt (GW) of rooftop systems by 2024, including 
22  MW on publicly owned buildings and facilities. The 
city has created Japan’s first solar map, the “Tokyo Solar 
Register”, which calculates suitable solar photovoltaic 
(PV) system size (kW) and potential electricity 
generation (kilowatt-hour, kWh) by assessing solar 
insolation, rooftop space, roof tilt and shading for each 
specific home or building (Movellan, 2015). Seoul in the 
Republic of Korea also has a PV capacity goal of 1 GW 
by 2022. The “Solar City Seoul” plan is set to invest KRW 
1.7 trillion (USD 1.56 billion). In addition to increasing the 
number of miniature solar generators on household 

rooftops and verandas to as many as 1 million, Seoul 
will also install PV panels at major buildings and 
parks, designating a number of areas around the 
city as solar energy landmarks or solar energy special 
districts (Renewables Now, 2017; Lennon, 2017). 

San Francisco, California, became the first major 
US city in April 2016 to require all new buildings 
to install rooftop solar PV (IRENA, 2016). The city 
administration also has a goal of installing 100 MW 
of solar power on public buildings and spurring the 
installation of 250 MW on private buildings by 2025 
(Patel, 2016). To deal with the variability of solar 
power, New York City is the first city in the United 
States to adopt a citywide target of 100 megawatt-
hours (MWh) by 2020 for energy storage, though 
stringent safety and permitting rules have slowed 
progress (Maloney, 2018).
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Adopting net metering
Net metering is a billing mechanism that 
allows consumers who generate their own 
electricity (e.g., through solar rooftop 
assemblies) to store that energy in the grid. 
Production in excess of the generator’s own 
needs can be sent to the grid in exchange 
for credits, which can be used to pull power 
from the grid when demand exceeds 
generation (at night, for example).

Through net metering, local or national 
authorities can encourage solar PV 
deployment, allowing households or 
businesses that generate their own 
electricity to feed any surplus back to the 
grid, thus turning them from consumers 
into “prosumers”. They can either receive 
a credit against future consumption or 
remuneration at a specified rate (IRENA, 
2016). In some countries, national- 
level authorities are responsible for 
net metering; however, where national  
regulators have not set up such regulations, 
municipal authorities may do so under their 
function as local electricity regulators. See 
Box 6 for examples.

BOX 6  NET METERING ACROSS THE WORLD

Net metering has been introduced in a number of  
cities across the world. In the United Arab Emirates, 
the Shams Dubai programme adopted by the Dubai 
Electricity and Water Authority led to an installation 
of 30–40  MW of solar capacity on the premises of  
the Dubai Ports Authority (IRENA, 2019). 

In India’s capital, New Delhi, net metering was 
introduced in 2014. Homeowners can either own a 
solar power system or lease it on a monthly basis from 
project developers (Times of India, 2017). 

In India’s state of Karnataka, Bangalore is struggling 
to meet its energy needs as demand rises while 
droughts diminish hydropower generation. After the 
city introduced its net-metering programme in 2014, 
deployment of rooftop solar panels by residents, 
business owners, schools and other public institutions 
expanded rapidly. Solar capacity connected to the 
grid of the city utility BESCOM expanded from 5.6 MW 
in 2016 (Martin and Ryor, 2016) to 98 MW in the fall of 
2018 (New Indian Express, 2018).
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Promulgating solar thermal 
ordinances
Municipal ordinances may establish minimum 
requirements for the use of renewable energy, 
including solar energy, biomass, and air- or 
ground-sourced heat pumps. Such measures 
are typically required in new buildings and 
buildings that undergo major refurbishment. 
In several cases, municipal requirements 
are more ambitious than national ones; in 
this way, cities function as pioneers, helping 
to elevate national standards over time.  
Solar thermal ordinances are a key example 

of such measures; they are municipal 
regulations that stipulate that solar energy 
provide a specified minimum share of heating 
demand. Over the past decade or so, solar 
ordinances have become an increasingly 
common tool to promote the deployment 
of solar thermal technology across many 
countries worldwide (ESTIF, 2018) (see 
Box  7). Integrating solar water heaters into 
social housing programmes can also be an 
important way to ensure that low-income 
households can benefit from renewables  
as well. 

BOX 7  SOLAR THERMAL ORDINANCES IN PRACTICE

China is home to about 70% of global installed solar 
water heating (SWH) capacity. More than 80 cities in 
China having adopted favourable policies for installing 
such systems, often including mandatory installation 
in new buildings. The city of Rizhao, in Shandong 
Province, has promoted SWH in residential buildings 
for the past 20 years through regulations, subsidies and 
information campaigns for residents. Today, virtually 
all households in the city centre use it. The Shandong 
provincial government helped finance solar research and 
development, resulting in competitive pricing of SWH 
systems compared to electric heaters (IRENA, 2016; 
REN21, ISEP and ICLEI, 2011).

In 2000, Barcelona, Spain, became the first European 
city to pass a solar thermal ordinance. It requires that 
60% of running hot water needs in all new, renovated or 
repurposed buildings – both private and publicly owned 
– be covered through solar thermal energy. To ensure 
public awareness and acceptance, a “Solar Reflection 
Days” initiative showcased state-of-the-art systems. 
“Taula Solar” was set up to promote stakeholder 
discussion. More than 70 other Spanish cities have 
replicated Barcelona’s ordinance; in 2006, a requirement 
to install solar thermal systems became part of Spain’s 
national Technical Building Code (ICLEI, 2014).

In Brazil, São Paulo’s 2007 solar ordinance mandates 
that solar technology cover at least 40% of the 
energy used for water heating in all new buildings. 
Public consultations were a key element in drafting 
the ordinance. Product certification efforts were 
critical to avoid the use of low-quality equipment 
that could have damaged public acceptance (ICLEI 
and IRENA, 2013b; ABRAVA, 2015). The ordinance 
inspired similar measures in cities across Brazil; the 
country is a global leader in deploying solar water 
heaters (Weiss and Spörk-Dür, 2018).

Barcelona, Spain
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Adopting measures to 
decarbonise transport
Accounting for one-third of total final energy 
consumption worldwide, the transport 
sector is one of the largest energy users 
in the urban environment, making it an 
important, yet often neglected target of 
renewables-focused policy. Energy demand 
in the transport sector is growing fast, and 
a significant share of urban transport energy 
use remains in the form of gasoline and diesel 
fuels, as well as power generated from coal. 

Urban policy making that seeks to 
decarbonise the transport sector can tap 
into a broad array of measures aimed at 
supporting cleaner fuels, electrification, 
a better modal mix and reduced need for 
motorised transport. Often driven by air 
pollution concerns, cities around the world 
are increasingly trying to reduce the number 
of cars on urban streets, by encouraging 
passengers to shift to the most efficient or 
environmentally friendly mode(s) to improve 
trip efficiency. Such modes include, for 
example, non-motorised transport, public 
transport or carpools. Policies to support 
such shifts include the promotion of car 
sharing, closing certain roads entirely or for 
high-emission vehicles, and the creation 
of pedestrian walkways and bike-sharing 
systems (IRENA, IEA and REN21, 2018). 

Although such policies do not directly 
concern renewable energy use, they create 
the context within which cleaner fuels and 
electricity assume growing significance. 
Relevant policies undertaken at the city level 
include congestion pricing, vehicle quotas 
through auctions or lottery systems, license 
plate restrictions, low-emission zones, 
parking restrictions and car-free streets 
(McKerracher, 2018; SLOCAT, 2018; Hidalgo, 
2014; Renner, 2016; Reuters, 2015). 

The use of renewable energy in transport 
offers numerous additional benefits, such 
as enhanced energy security, reduced 
transport-related carbon emissions and 
increased opportunities for sustainable 
economic growth and jobs (e.g., there are 
more than 1.7  million  jobs in the biofuels 
industry worldwide) (IRENA, 2017c). 
Depending on the renewable fuel, it may also 
improve local air quality.

A growing number of cities are pushing 
for reducing and eventually ending the 
use of vehicles with internal combustion 
engines in favour of electric vehicles (EVs) 
– an important though not exclusive avenue 
towards renewable energy’s greater role in 
transport. For example, Athens in Greece, 
Madrid in Spain and Mexico City in Mexico 
have decided to ban petrol- and diesel 
powered cars by 2025, and Paris will do so 
by 2030 (UNFCC, 2016). More than 30 cities2 

around the world have signed the C40 Fossil 
Fuel Free Streets Declaration (see Box  8), 
which includes a commitment to transition 
away from vehicles running on fossil fuels 
(C40 Cities, n.d.). These policies create the 
context within which cleaner transportation 
energy, whether in the form of biofuels or 
renewable-energy-based electricity, will 
play an increasing role.

2  Among the signatories are a number of cities with fewer than 1 million inhabitants: Copenhagen, Cape Town, Heidelberg 
(Germany), Oslo, Rotterdam, Vancouver, Honolulu, Oxford, Manchester, Santa Monica and West Hollywood.
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Promoting renewable-energy-
based e-mobility
The electrification of transport creates 
opportunities for greater integration of 
renewable electricity for trains, light rail, 
trams and two-, three- and four-wheeled 
EVs. Urban efforts to reduce reliance on 
internal combustion engines are often paired 
with targets, mandates and incentives to 
support the electrification of municipal 
bus fleets, taxis and private vehicles. 
Measures including changes in subsidies, 
fleet procurement and conversion, and the 
provision of charging infrastructure are 
among the efforts being undertaken in a 
growing number of cities. The life-cycle 
emissions of EVs compare favourably with 
those of internal combustion vehicles (ICCT, 
2018), even in countries like China, where 
power generation is still dominated by coal 
(Energy Foundation China, 2018). 

BOX 8  C40 FOSSIL FUEL–FREE STREETS 
DECLARATION

Participating cities pledge to procure only zero-emission buses 
from 2025 and to ensure that a major area of the city is a zero-
emission zone by 2030. To meet this commitment, a range of 
measures will be taken (and progress will be reported on a 
bi-annual basis): 

•  Increasing the rates of walking, cycling and the use of public 
and shared transport that is accessible to all citizens.

•  Reducing the number of polluting vehicles on the streets and 
transitioning away from vehicles powered by fossil fuels.

•  Procuring zero-emission vehicles for city fleets as quickly as 
possible.

•  Collaborating with suppliers, fleet operators and businesses 
to accelerate the shift to zero emission vehicles and reduce 
vehicle miles.

Source: C40 Cities, n.d.

Moscow, Russia
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Policies that support the uptake of e-mobility 
need to be paired with renewable energy 
deployment to decarbonise the electricity 
sector. If efforts are made to raise the share 
of renewable energy in the electricity mix 
in parallel to electrification policies, the 
electrification of transport can become a 
stepping-stone to the more comprehensive 
use of renewable energy. 

Policies in favour of passenger car 
electrification are being formulated 
at national and local levels in growing 
numbers of countries (IRENA, IEA and 
REN21, 2018). Support measures include 
public procurement and investment plans 
which help to create and stimulate an EV 
market. Various financial incentives to 
reduce EV costs include vehicle purchase 
subsidies, exemptions from applicable 
taxes and differentiated taxes that penalise 
polluting or inefficient vehicles and favour 
better-performing ones. Additionally, 
regulations such as fuel economy and fuel 
quality standards and zero emission vehicle 
mandates can play an important role. Creating 
a sufficiently dense network of charging 
stations is an essential part of an EV strategy. 
Cities can directly invest in building such 
infrastructure, issue deployment targets 
and regulations that standardise hardware 
and software and introduce measures 
to encourage privately owned charging 

stations through building codes and zoning 
regulations (IRENA, 2016). Integrated 
planning for e-mobility and renewable 
electricity production, transmission and 
distribution is crucial to link electrification 
to renewable energy deployment.

Electrification efforts also extend to 
municipal bus fleets, which typically run 
on highly polluting diesel fuel. According 
to ICCT (2012), the world’s total bus fleet is 
projected to grow from 16  million vehicles 
in 2010 to 20  million by 2030. Among 
the barriers to widespread adoption of 
electric buses are higher upfront costs 
(although total life-cycle costs may be not 
much higher than those for diesel models); 
battery replacement costs (which can 
represent almost half the vehicle price) 
and the need for an adequate charging 
infrastructure (Lu, Xue and Zhou, 2018). 
Altogether, more than 300 cities worldwide 
now have at least some battery-powered 
electric or hybrid buses (SLOCAT, 2018), 
with China accounting for the vast majority 
of the global fleet (Bloomberg, 2019). 

This development has been supported 
at the national government level by 
generous subsidies for vehicle purchases 
and charging infrastructure, in parallel with 
reduced subsidies for diesel fuel. Shenzhen 
has been a leader in switching its bus fleet 
to EVs (see Box 9).

Oslo, Norway
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BOX 9  PIONEERING ELECTRIC BUS USE IN SHENZHEN

In 2009, China launched the piloting programme for 
“new energy vehicles (新能源汽车), starting from  
25 cities and expanded to hundreds of cities and the 
whole country. Chosen to be the first “new vehicle” 
pilot city, Shenzhen had by the end of 2017 completely 
switched its bus fleet to electric (see Figure  4). This 
makes Shenzhen the world’s first city whose entire 
bus fleet is electrified. With financial support from the 
central government, Shenzhen has provided substantial 
subsidies for buses and charging facilities, totalling RMB 
3.3 billion (USD 490 million) in 2017 alone (Dixon, 2017). 

E-buses deployed in Shenzhen consume 73% less 
energy than diesel buses and emit 48% less carbon 
(67 kilogrammes of carbon dioxide per 100 kilometres, 
compared to 130  kg for diesel vehicles). During 2017, 
the fleet’s carbon dioxide emissions were cut by 
1.35  million  tonnes. Pollutants such as nitrogen oxides, 
hydrocarbons and particulate matter are also down 
(ITDP, 2018). According to the Shenzhen Municipal 
Transportation Commission, the resulting energy 

savings amount to 366 000 tons of coal saved annually, 
substituted by 345 000  tons of alternative fuel (Dixon, 
2017). As China reduces its heavy reliance on coal power 
plants, the advantages of e-buses will further widen.

Leasing rather than buying buses from manufacturers3 

has allowed bus operators in Shenzhen to lower 
upfront costs and thus the need for debt financing. 
Manufacturers are providing lifetime warranties for 
vehicles and batteries, limiting risks to operators. 
Because e-buses tend to have shorter driving ranges 
per charge,4 more of them are needed than is the 
case for a diesel powered fleet, translating into greater 
procurement costs. Shenzhen managed to avoid most 
of these extra costs by co-ordinating charging and 
operation schedules; e-buses are charged overnight 
and recharged at terminals during off-peak hours (Lu, 
Xue and Zhou, 2018). Shenzhen has 510 bus charging 
stations with a total of 8 000 charging points, so that half 
the fleet can be charged at once (Dixon, 2017).
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Figure 4    Electric bus adoption in Shenzhen, China

Source: Lu, Xue and Zhou, 2018. © OpenStreetMap contributors 

Disclaimer: Boundaries and names shown on this map do not imply any endorsement or acceptance by IRENA.

3  Shenzhen is home to the car and bus manufacturer BYD, the world leader in e-bus production. Promoting local industry, Shenzhen has awarded 
nominally competitive tenders for e-buses to BYD. However, in February 2018 the central government reformed EV subsidies, prohibiting local 
authorities to discriminate against non-local vehicle manufacturers (OECD/IEA, 2018).

4  But performance is improving; the average daily mileage of e-buses in Shenzhen increased 41% between 2012 and 2016 (ITDP, 2018).
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Adopting biofuel blending 
mandates and biomethane 
use
Switching from internal combustion 
engines to electric models will take time. A 
number of governments around the world 
are pursuing renewable energy deployment 
policies – often through biofuel blending 
mandates, but also through fiscal incentives 
and public financing – in an effort to 
decrease the carbon footprint of internal 
combustion engines (REN21, 2018; IRENA, 
IEA and REN21, 2018). 

National or subnational governments in at 
least 50  countries have enacted biofuel 
blending mandates, though only seven aim 
for shares higher than 10% (SLOCAT, 2018). 
In most cases, biofuel blending mandates 
are adopted at the national level, though 
some cities have their own initiatives. For 
example, Curitiba in Brazil is implementing 
a 100% biodiesel mandate for its municipal 
bus fleet, as part of its Biocidade 
programme (IRENA, 2015). Vancouver, 
British Columbia (Canada), hopes by the 
end of 2030 to convert its fleet of 577 diesel 
powered vehicles (buses, fire engines, 
garbage trucks, etc.) to biodiesel made from 
organic wastes like fats and used vegetable 
oils, and to cut emissions in half compared 
with 2007 (Danigelis, 2018).

THE ROLE OF CITIES IN TARGET 
SETTING, ENGAGEMENT AND 
CAPACITY BUILDING 
Cities can drive local renewable energy 
deployment by championing it through 
municipal policy and awareness-raising 
programmes. Progress will likely be 
greatest if local citizens play an active role 
in formulating and implementing municipal 
policies, and if policy makers ensure that 
all urban residents benefit from the move 
to renewable energy. The social equity 
dimension is thus crucial.

Around the world, community energy 
approaches are an increasingly popular 
solution to local energy supply challenges. 
Amongst other, community energy can be 
defined as a combination of at least two of 
the following elements (IRENA Coalition for 
Action, 2018):

•  Local stakeholders own the majority or all 
of a renewable energy project. 

•  Voting control rests with a community-
based organisation. 

•  The majority of social and economic 
benefits are distributed locally. 

Such projects may be initiated and directed 
by municipalities, even as co-operative 
structures allow urban residents to 
participate in decision-making processes 
directly and actively. Citizens must thus 
acquire the knowledge and capacity 
needed to act as informed participants 
in energy decision making (Roberts, 
Bodman and Rybski, 2014). National and 
local governments can also contribute to 
the development of alternative business 
models to encourage financial institutions to 
dispense loans (IRENA Coalition for Action, 
2018). One recent example of community 
energy is in Athens, Ohio (United States) 
(see Box 10).
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BOX 10  COMMUNITY CHOICE IN ATHENS, OHIO  
(UNITED STATES)

Residents of Athens, Ohio, have access 
to a community choice programme, the 
Southeast Ohio Public Energy Council 
(SOPEC). The city’s 2017 Sustainability Action 
Plan includes a goal of reducing municipal 
energy use by 20% by 2020. UpGrade Ohio 
(which used to be a part of SOPEC) launched 
the Solar ACCESS programme to help bring 
solar electricity to low- and moderate-
income households. The programme was 
entered into the US Department of Energy’s 
“Solar in Your Community Challenge”. 

Further, in May 2018, Athens residents 
approved a ballot initiative in favour of a small 
carbon fee per kilowatt-hour (kWh). The fee 

will be routed through the community choice 
programme (and translate into a USD  1.60 
to USD  1.80 monthly cost per household, 
though residents are allowed to opt out). 
The revenues will be used to purchase 
solar panels for public buildings in the city. 
Community choice aggregation is seen in 
Athens as a way to help local utility dollars 
stay local (Farrell, 2018).

In 2019, close to 2 000 solar panels were 
installed at a nearby middle school, supplying 
70% of its power needs and lowering its 
power costs (Beard, 2019).

Many bottom-up grassroots efforts 
feature the active involvement of local 
residents and community groups, including 
co-operatives, non-profit associations, 
community trusts and others that support 
renewable deployment in urban spaces. For 
instance, in the favela of Morro de Santa 

Marta, Rio de Janeiro, Brazil, solar panels 
were installed at day-care centres, schools 
and along alleys and courtyards by Insolar, 
a local social enterprise. The panels reduce 
energy costs of the 4 000 residents and 
provide relief from frequent power outages.

Santa Marta, Rio de Janeiro, Brazil

28



RENEWABLE ENERGY AND CITIES

STRUCTURE OF THIS REPORT
This lead chapter has laid out the key 
circumstances, drivers and motivations that 
shape the ways cities can act to promote 
the use of renewable energy in areas 
under their jurisdiction. It has also offered 
a brief overview of some of the initiatives 
and measures taken in pursuit of energy 
transition objectives, drawing on examples 
of cities small and large around the world.

However, to understand both the possibilities 
and the constraints (and the real-world 
ability to scale up efforts and replicate  
them elsewhere), it is important to examine 
specific circumstances in the Ugandan 
context. The next chapter begins with a 
sketch of the national context and how 
it frames what Ugandan cities can and 
cannot do. In the final chapter, a discussion 
of relevant initiatives and experiences is 
followed by a set of lessons learnt and a 
wrap-up with some broader conclusions.

National Context

Initiatives and Experiences

Lessons learnt

Country Case

Kampala, Uganda
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NATIONAL CONTEXT 
Uganda is a young, rapidly growing country on the East 
African plateau in the Nile River Basin; to the south it 
borders on Lake Victoria. The country’s socio-economic 
conditions and pressures arising from demographic 
trends and rising urbanisation are shaping the demands 
placed on the country’s energy sector. These are 
unfolding against the backdrop of limited access to 
modern energy services such as electricity and clean 
cooking fuels.

The country surpassed the Millennium Development 
Goal of halving poverty by 2015, with notable progress 
in reducing hunger and child and maternal mortality 
and promoting gender equality (World Bank, 2019). Still, 
estimates from the Uganda National Household Survey 
2016/2017 put the proportion of the population living 
below the national poverty line at about 21% in 2017, with 
major challenges in universalising access to clean water 
and sanitation, health services, education and modern 
energy services (UBoS, 2016).

Close to half (48%) of Uganda’s population5 is younger 
than 15, well above sub-Saharan Africa’s average of 43% 
and the world average of 26% (PRB, 2019). Uganda’s 
population growth rate is 3% per year, among the 
highest in the world. The World Bank expects Uganda’s 
population to surge to more than 100 million people by 

2050, with International Monetary Fund (IMF) estimates 
suggesting the country will need to create 600 000 
new jobs each year in order to accommodate its rapidly 
growing labour force (World Bank, 2019; IMF, 2019).

But sustained population growth exerts considerable 
pressure on cities. Towns and cities provide better access 
to services such as health, education and jobs, thus 
attracting people. Uganda’s urban population share of 
24% is low in comparison with Africa’s 43% and the world 
average of 55%. But rural–urban migration, partly as a 
result of climate-induced rural problems like drought, has 
raised the rate of urbanisation in Uganda. Kampala, the 
capital city, and other urban areas have witnessed rapid 
growth in recent decades. The overall urban population 
of Uganda is expected to rise from 6.4 million in 20146 to 
22 million by 2040 (World Bank, 2019). 

Uganda’s expected demographic changes and rapid 
urban growth will require co-ordinated government 
intervention in order to create urban habitats that are 
safe, healthy and productive (UN-Habitat, 2010). This 
includes a focus on affordable housing, basic services 
such as water and electricity and jobs and economic 
opportunities (UN-Habitat, 2010). Local municipalities 
and secondary cities will play an increasingly important 
role in driving this agenda beyond Kampala.

5 The Uganda Bureau of Statistics (UBOS, 2018) put the total population at 37.7 million in 2017 and 38.8 million in 2018.

6 UBOS (2018) estimates the urban population at 9.4 million in 2017.
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THE CONTEXT FOR RENEWABLE 
ENERGY IN UGANDA

Although Uganda is endowed with a variety 
of energy resources – including hydropower, 
biomass, solar, geothermal, peat and fossil 
fuels – only around 20% of the population 
has access to electricity; access to clean 
cooking fuels and technologies is estimated 
by the World Bank to be as low as 2% (World 
Bank, 2017). Vision 2040, Uganda’s 30-year 
development master plan (2010–2040), 
envisions increasing access to the national 
grid to 80% (GOU, 2013). Renewable energy, 
both in the on- and off-grid segments, 
plays a key role in this context. Uganda’s 
Second National Development Plan (NDP) 
for 2015–2019 reflects this, focusing on 
hydropower and geothermal energy, 
including the construction of several large 
dams in the country (Republic of Uganda, 
2015). The NDP also sets a target of 30% 

access to electricity by 2020, and 80% by  
2040 (Republic of Uganda, 2015).

Traditional renewable energy is already a 
key energy source. Biofuels (mostly solid 
biomass) and waste accounted for almost 
90% of primary energy supply in 2015 
(see Figure  5).7 Fuelwood and charcoal 
are primary sources of household energy 
across Uganda and are associated with 
serious environmental and health problems, 
including deforestation, the destruction 
of wetlands and indoor air pollution 
(Hepworth, 2010; KDLG, 2013). Fossil fuels 
are used primarily in the transport sector, to 
a lesser extent in manufacturing industries 
and in small quantities in the agricultural 
sector. 

As Figure  5 indicates, electricity accounts 
for a marginal share of overall energy 
supply in Uganda at present. Lack of access 
to electricity is thus not only a rural problem 

Figure 5   Total primary energy supply in Uganda (TJ), 2015 

Source: IEA, 2020. 

7  The International Energy Agency (IEA) defines biofuels and waste as solid biofuels, liquid biofuels, biogases, industrial 
waste and municipal waste. Nonenergy use is not taken into consideration (IEA, 2019e). Current analysis necessarily relies 
on imperfect data sets.
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Figure 5   Total primary energy supply in Uganda (TJ), 2015 

in Uganda but also an urban challenge that 
residents, businesses, schools and medical 
centres all face. There are insufficient 
sources of energy to power modern 
technologies such as lighting, refrigerators 
and technical equipment for use in medical 
facilities, for instance. Around 80% of 
Uganda’s electricity generation is based on 
renewable energy, in particular hydropower 
(see Figure 6).

Modern renewable energy has a potentially 
important role to play in supporting 
Uganda’s parallel aims to facilitate long-term 
growth and sustainable urban development. 
Developing renewable energy as part of 
local urban planning can help support a 
young, innovative industry with the potential 
to create jobs and contribute towards wider 
sustainable development goals, providing 
safe, clean energy to urban as well as rural 
households and businesses, while building 
productive and sustainable urban habitats 

through a more efficient use of energy 
and natural resources (GOU/NCEP, 2016). 
Renewable energy also contributes towards 
Uganda’s climate mitigation measures, an 
important additional consideration given 
the country’s extreme vulnerability to the 
adverse consequences of climate change 
(Hepworth, 2010; Henderson, Storeygard 
and Deichmann, 2014; Jones et al., 2013).

UGANDA’S RENEWABLE 
ENERGY POTENTIAL
Uganda has a rich but underexploited 
renewable energy endowment, including 
hydropower, modern biomass, geothermal, 
wind and solar energy. The Ugandan 
Electricity Regulatory Authority (ERA) 
estimates the electricity generation 
potential of modern renewable energy at 
about 5 300  MW (ERA, 2012), more than 
double the country’s installed capacity 

Figure 6   Installed electricity generation capacity (MW) in Uganda, 2018

Source: IRENA, 2020.
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of 2 200  MW in 2018. Already today, hydropower is 
the dominant source for electricity generation, and 
the government plans to further raise its share in 
the power mix from around 78% in 2018 to 90% by  
2030 (IHA, 2018). Working with private-sector firms 
and with support from development agencies, Uganda 
has built several new large hydropower plants in recent 
years, with more to be completed in the coming years 
(IHA, 2018; UEGCL, n.d.). Utility sector reform has 
triggered private investment in small and medium-
sized hydropower plants. Many private small-scale 
generation projects have been encouraged by the 
national Renewable Energy Feed-in Tariff (REFiT) 
programme. REFiT was launched by the ERA in 2007, 
and the subsequent GET FiT programme was initiated 
by Germany’s Kreditanstalt für Wiederaufbau (KfW) 
with support from development partners in Norway 
and the United Kingdom, as well as the European Union 
(World Bank, 2019; Du Can et al., 2017; ERA, 2012).

Uganda also has considerable potential for solar 
and wind energy. Solar global horizontal irradiation 
potential is around 4.37–6.29  kWh/m2/day (IRENA, 
n.d.) with up to eight hours of sunshine per day (Fashina 
et al., 2018). This could translate into PV output of 
between 3.58 and 4.92  kWh/kWp, a potential that 

remains largely underexploited. Fashina et al. (2018) 
highlight that the majority of solar PV systems in the 
country were installed through projects supported with 
government or development partners, many of them 
driven by Energy for Rural Transformation (ERT), a rural 
electrification programme supported by the World 
Bank. The authors estimate the number of institutional 
and residential solar PV systems at over 30 000, with a 
cumulative installed capacity of 1.25 MW, mostly in rural 
areas. More recently, some private public partnerships 
have been announced for medium-scale solar and wind 
farms in different regions of Uganda (Takouleu, 2020).

In recent years, the Ugandan government has promoted 
solar energy through tax breaks and consumer subsidies 
as well as rural electrification projects. More than 
200 companies, including foreign investors, are active in 
the Ugandan PV and solar thermal field (Environmental 
Alert, 2018), and this represents an opportunity to utilise 
more solar technology in cities as well. At present, IRENA 
data suggest that at least 3% of Uganda’s population 
benefits from Tier 1 energy access8 either through solar 
home systems or connecting to a solar mini-grid (IRENA, 
2018c); more than 6% of the population uses small 
scale solar systems for basic energy services such as 
lighting (IRENA, 2018c). Translating potential into actual 
applications can be facilitated by various tools, such as 
IRENA’s online solar city simulator that helps to address 
purchase and lease financing options (see Box 11).

In addition to hydropower and solar energy, initiatives 
such as the Uganda Domestic Biogas Programme and 
the Africa Biogas Partnership Programme (ABPP)9 

aim to facilitate the emergence of a large-scale biogas 
sector across the country. Data are scarce, and progress 
appears to have stalled, although some initiatives have 
allowed several institutions such as schools to derive 
energy services from biogas (Christenen, 2014).

By 2016, more than 7 600 households had constructed 
biogas digesters through the support of the Uganda 
Biogas Programme as the national implementing 
agency, giving more than 45 600 people in rural Uganda 
clean energy for cooking and lighting (EnDev, 2018).

8  The Multi-Tier Framework for measuring household access to electricity classifies access to electricity according to the six attributes of electricity 
supply. As electricity supply improves, more electricity services become possible. Tier 1 applies where a household has access to task lighting and phone 
charging (or radio) (see IRENA, 2013).

9  This is a four-year initiative being implemented by Biogas Solutions Uganda (BSU) with technical assistance from SNV Uganda to promote biogas 
as an alternative source of clean, high-quality energy for cooking and lighting. The waste products from a biodigester also produce organic fertilizer 
(bioslurry) that can be used to improve household agricultural production. Since its launch in 2010 in Uganda, over 7 600 households have constructed 
biogas digesters, giving 45 600 people in rural Uganda clean energy for cooking and lighting. Details can be found at Kansiime (2017).
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BOX 11  IRENA’S SOLAR CITY SIMULATOR FOR KASESE CITY 

IRENA is in the process of demonstrating 
a pilot solar city simulator for Kasese City. 
This intends to address purchase and 
lease financing options for rooftop solar 
photovoltaic (PV) installations in the city, 
with three business cases: 

•  An individual homeowner seeking to 
compare rooftop PV to alternatives 

•  An estate promoter investigating the 
prospects of a small community (group 
of buildings) being equipped with 
rooftop solar

•  A municipality investigating the cost of 
different policy options on a broad scale 
across the entire city

For individual homes and small 
communities, this simulator allows for 
the dynamic optimisation of rooftop 
PV systems in the city and generates 
several key decision factors, such as total 
available surface area, installable capacity, 
generation potential, total investment 
cost, levelised cost of electricity (LCOE), 
net present value and savings, among 
others. The same tool also helps to 
investigate the long-term benefits of 

rooftop PV installations in load-shedding 
situations compared to alternatives (e.g., 
small gas-fuel generator sets). For municipal 
authorities, the system optimises installations 
for the entire city, assuming the best areas 
are equipped to meet target capacity. It 
allows for highly simplified simulations of 
the impact of a limited list of policy options 
on the viability and affordability of rooftop 
systems in the community.

Source: IRENA, 2020a.

RENEWABLE ENERGY 
AND OPPORTUNITIES FOR 
UGANDAN CITIES
Cities are increasingly important players 
in the deployment of renewable energy in 
Uganda, functioning as centres of demand 
growth but also as focal points of modern 
industries and research. As is true for urban 
areas in other countries, Ugandan cities 
are regulators, planners, service delivery 
vehicles and facilitators of development 
(Ndibwami and Drazu, 2018). These roles 
were, in principle, strengthened by the 
devolution of political powers during the 
1990s, though their day-to-day capacity to 
act varies significantly (see Box 12).

In the following sections, this report 
examines the challenges, opportunities 
and policy experiences of two case studies, 
the municipalities of Kasese and Lugazi. 
Kampala, the capital, is by far the largest 
urban agglomeration, followed by close 
to ten cities with a few hundred thousand 
residents each. Lugazi and Kasese are 
somewhat smaller, each being home to 
more than 100 000 people. Drawing on the 
two city cases, the final section offers some 
thoughts on lessons learnt and possibilities 
for replicability.
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BOX 12  DEVOLUTION OF POWERS AND CITY-LEVEL GOVERNANCE IN UGANDA 

The ability of Ugandan cities to shape local energy 
policies has expanded since the country took steps 
to decentralise its political system – first through a 
presidential policy statement in 1992, and later in the 
1995 constitution and operationalised in the Local 
Government Act of 1997. The objective was to devolve 
functions, powers and services to local levels. These 
changes were driven by the recognition that long-term 
development challenges such as poverty reduction and 
greater socio-economic opportunities require more 
dynamic political processes, including more empowered 
local communities. 

A wide range of powers, responsibilities and functions 
were subsequently transferred to local governments at 
the district level and lower, including cities, municipalities 
and town councils. The devolved responsibilities include 
planning, management, legislation, local administration 
of justice, allocation of resources and the promotion of 
local economic development (MoLG, 2014). 

Municipalities and town councils are the principal 
decision-making bodies at the city level. As of September 
2019, Uganda had 134  districts, 41  municipalities and 
422  town councils (Kahungu, 2018; MoLG, 2019). 
Municipal councils are administrative units within the 
local government structure, composed of executive 
committees drawn from all divisions in the area, a mayor 
and a deputy mayor (CLFG, 2018). 

A municipality holds powers of self-government and 
jurisdiction, including planning and legislative powers 
such as the right and obligation to formulate, approve and 
execute their budgets and plans, provided the budgets 
are balanced (Mugerwa, 2016). Consistent with national 
development priorities, municipalities can also initiate 
local regulation for renewable energy deployment; levy, 
charge and collect revenues; and borrow money or accept 
and use a grant or assistance for energy development. 

Typically, municipalities incorporate not only urban 
areas but also surrounding semi-rural and rural areas. As 
a consequence, municipal policies are not by definition 
urban centric, but often involve careful consideration of 
the needs of both urban and rural populations. 

With regard to energy policy making, a municipality or 
town council has the power to: 

•  Formulate policies and strategies for renewable energy 
development.

•  Initiate and maintain programme relations with third-
party non-governmental organisations.

•  Provide incentives for adoption of renewable energy 
technologies.

•  Make by-laws, which if well designed would promote 
renewable energy.

•  Own and procure, by deploying renewable energy 
projects on municipally owned land, for instance, solar 
streetlights.

Kampala
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  CASE STUDY 3: KASESE

BACKGROUND 
Kasese is a largely urban settlement in southwest 
Uganda, on the border with the Democratic Republic 
of the Congo. With a population estimated at about 
130 000, including people in the surrounding rural 
and semirural areas, Kasese is governed by Kasese 
Municipality. It is the largest city in the district (see 
Figure  7) and Uganda’s tenth most-populous town – 
after Kampala, Nansana, Kira, Makindye Sabagabo, 
Mbarara, Mukono, Gulu, Lugazi and Masaka (Ndibwami 
and Drazu, 2018). Kasese Town Council became a 
municipality in 2010, encompassing the divisions of 
Bulembia, Nyamwamba and the Central Division, 
which means the population of Kasese lives in a 
coherent geographic area – common for administrative 
structures throughout Uganda and sub-Saharan Africa.

Kasese’s population expanded by about 18% between 
2002 and 2014 (Binego, 2014; UBoS, 2014), reflecting 
Uganda’s countrywide trend of very fast population 
growth as well as high rates of rural–urban migration. 
Much of this urbanisation is a result of increased 
economic activity tied to trade, mining and agriculture. 
In addition, conflict and insecurity in the neighbouring 

Democratic Republic of the Congo have compelled many 
people to migrate to Kasese and the surrounding areas.

Historically a trade hub close to the eastern districts 
of the Democratic Republic of the Congo, Kasese is 
becoming more industrialised; small- and medium-
scale agro-processing enterprises and a newly created 
industrial park all contribute to its status as an economic 
centre in Kasese District. The city is also a gateway for 
tourists visiting the popular Queen Elizabeth National 
Park and Rwenzori National Park (KDLG, 2013). 

Energy consumption in Kasese 
Kasese suffers from a continued gap in access to 
electricity and other types of modern energy. A 2017 
report estimates that over half of all households have  
no electricity, compared with estimated nationwide 
urban electricity access rates of around 60% (SE4ALL, 
n.d.). Traditional biomass in the form of firewood  
and charcoal provides a large share of Kasese’s non-
transport energy needs among households and 
commercial establishments (McCall, Stone and Tait, 2017) 

Figure 7    Kasese City, 2018

Source: © OpenStreetMap contributors | For visual purposes, maps are on different scales.

Disclaimer: Boundaries and names shown on this map do not imply any endorsement or acceptance by IRENA.
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(see Figure  8). The heavy use of charcoal in particular 
entails considerable environmental challenges, in 
addition to deforestation caused by heavy fuelwood use 
(Ndibwami and Drazu, 2018). Transport energy use is 
dominated by petrol and diesel. Electricity use remains 
low due to absent or unreliable electricity supplies and 
the high cost of energy relative to incomes (KDLG, 2013). 
Over 55% of all energy in Kasese City is consumed by the 
residential sector, followed by transport and commercial 
consumers, with limited industrial activity.

The potential for modern renewable energy in Kasese 
is considerable, in particular for solar energy and 
small-scale hydropower. Small-scale hydropower has 
historically been used for power generation, with Kasese 
District being considered the hydropower capital of 
the country, given the number of projects developed 
and commissioned since the 1950s to date. Some 
48  MW of dams are operational; another 7.8  MW are 
under construction and 21  MW are proposed (MEMD, 
2015; ERA, 2019). Home to several rivers (the Mubuku, 
Nyamwamba, Rwimi, Nyamughasani, Kyanyampara and 
Lhubiriha), Kasese boasts many suitable sites for further 

development. Like the rest of Uganda, Kasese also offers 
excellent resource potential for solar power solutions, as 
demonstrated in past pilot schemes (e.g., WWF-UCO 5th 
Annual Energy Symposium, 2013). 

Deploying renewable energy in Kasese 
Both Kasese district government and Kasese Municipality 
have been active proponents of local renewable energy 
deployment in Uganda (Baluku, 2015). Renewable 
energy forms part of the local governance focus on 
sustainable development, where access to modern 
energy is promoted as an important enabler for progress 
in other development areas such as health, education 
and the fight against poverty (KDLG, 2013). International 
initiatives combined with local stakeholder engagement 
have carried renewable energy into policy making in 
Kasese. Key initiatives regarding this goal include the 
Kasese District Renewable Energy Strategy emerging 
out of the Champion District Initiative, and Kasese’s 
Municipal Sustainable Energy Strategy arising out of the 
Supporting African Municipalities in Sustainable Energy 
Transitions (SAMSET) project. Efforts also include a set 

Figure 8    Energy consumption in Kasese, by source and sector, 2018

Source: Ndibwami and Drazu, 2018.
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of incentives for residents and businesses, promotion of 
community-focused financial institutions, support for 
local champions and greater awareness of renewable 
energy opportunities among residents. These are 
explored below in more detail.

Kasese’s renewable energy initiative has been driven by 
a network of stakeholders. Table  1 provides an overview, 
followed by a brief discussion of major local, national 

and international actors, plus research institutions. As 

the table shows, the regulatory dimension involves 

a large number of institutions, indicating a level of 

complexity that could become an obstacle to effective 

policy making in the absence of effective co-ordination. 

A few actors stand out given their multiple roles and thus 

greater influence over renewable energy development.

Roles Stakeholders Government Local Donor NGOs

Policy, co ordination 
and oversight

Kasese district local government, Kasese 
municipality

X

Regulations, standards 
and quality

Ministry of Energy and Mineral 
Development (MEMD), Electricity 
Regulatory Authority (ERA), National 
Environment Management Authority 
(NEMA), Directorate of Water Development 
(DWD), Kasese district local government, 
Uganda National Bureau of Standards 
(UNBS), Centre for Research in Energy 
and Energy Conservation (CREEC), Centre 
for Integrated Research and Community 
Development Uganda (CIRCODU), 
Uganda National Renewable Energy and 
Energy Efficiency Alliance (BEETA) and 
international partners (World Wide Fund for 
Nature, WWF).

X X X

Policy support, 
implementation and 
capacity building

BEETA, community-based organisations 
(CBOs), MEMD, Private Sector Foundation 
(PSFU), Uganda Investment Authority (UIA) 
and international partners.

X X

Financing Development partners including the 
World Bank, national banks, MEMD, WWF 
and savings and credit co-operative 
organisations (SACCOs).

X

Awareness, mobilisation 
and promotion of 
renewable energy

Kasese district local government, Kasese 
municipality, CBOs, cultural institutions, 
international stakeholders, local media, 
universities, think tanks and associations such 
as CREEC, CIRCODU and BEETA.

X X

End-user technology 
access

CBOs, suppliers, SACCOs and 
telecommunication companies.

X

Table 1    Roles of stakeholders in Kasese’s renewable energy deployment

Source: Original compilation based on KDLG (2013). 

Note: This list of stakeholders is indicative and not exhaustive, providing only a snapshot of institutions that have contributed in different ways to local 
renewable energy deployment.
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Roles of Kasese District 
Kasese’s district-level government has 
been instrumental in supporting renewable 
energy deployment throughout its territory, 
specifically by overseeing funds and 
co-ordinating the implementation of the 
Kasese District Renewable Energy Strategy 
(KDRES); working together with national 
stakeholders on the implementation of 
regulatory frameworks and contributing 
to the promotion of renewable energy 
districtwide through awareness campaigns 
and high-level support. The district 
government has co-ordinated co-operative 
efforts with international partners such as 
the WWF.

Target setter and planner

In 2012 the Kasese District Council 
launched the Kasese District Renewable 
Energy Strategy (KDRES 2013–2020), 
a 100% renewables programme with the  
aim of bringing access to clean energy  
services to all local households by 2020 

(KDLG, 2013). The programme aims to 
integrate renewable energy access into 
all government-funded projects and 
institutions, including schools, health  
centres, markets and other public 
infrastructure.  The strategy specifically sets 
the following targets, expressed in terms  
of annual growth rates:

1.  Number of institutions accessing clean 
renewable energy: +20% 

2.  Number of renewable energy enterprises 
in the district: +20% 

3.  Number of households accessing modern 
renewable technology: +10% 

4.  Number of local industries using 
renewable energy technology: +10% 

The strategy emerged out of the multipartner 
clean energy Champion District Initiative 
(CDI) (see Box 13), funded by the WWF 
through the District Energy Access 
Programme and now implemented by both 
the Kasese District local government and 
Kasese City. The strategy highlights wider 
socio-economic objectives, aiming for “a 
socio-economically empowered community 
accessing and utilising renewable energy 
technologies in place” (KDLG, 2013).

Despite the special focus on the rural poor, 
all residents of Kasese District are potential 
beneficiaries of the district renewable 
energy strategy and the CDI. The city has 
(1) actively lobbied relevant government 
agencies to abolish or reduce taxes on 
renewable energy technologies and 
equipment so that the uptake of renewable 
energy can be increased; and (2) adopted 
the district energy strategy to serve as 
a guide for its own transition trajectory 
(Ndibwami and Drazu, 2018).

Kasese
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BOX 13  THE CHAMPION DISTRICT INITIATIVE (CDI), 2012–2016 

CDI was a district-led, demand-driven and 
multi-stakeholder initiative to promote 
renewable energy access at the district 
level in Uganda. It was implemented 
between 2012 and 2016 by the World 
Wide Fund for Nature’s Uganda Country 
Office (WWF-UCO), with technical 
support from other WWF country offices 
(WWF-UCO, 2017).

Kasese was selected in 2013 as the 
initiative’s first Clean Energy Champion 
District. The CDI’s ultimate objective was 
not only to increase access to renewable 
energy services for cooking and lighting 
but also to demonstrate solutions 
harnessing renewable energy, increasing 
energy efficiency and enabling access to 
modern energy services for all (WWF-
UCO, 2017). 

The project included support 
from a coalition of international 
development organisations, including 
Access2innovation, WWF Nordic, WWF 
China, WWF Global Climate and Energy 
Initiative and WWF Uganda.

The CDI has made noteworthy progress 
in meeting its targets of demonstrating 
the viability of replicable renewable 
energy access projects. For instance, a 
5  kW mini-grid piloted in 2014 under the 
CDI was developed in the Kayanzi fishing 
village (see images) (Nygaard et al., 2018; 
WWF, 2018), to provide electrical power 
to households and businesses, mainly for 
lighting (Pedersen, 2016). WWF-UCO, with 
funding from the European Union and the 
Rural Electrification Agency (REA), has also 
been developing six mini-grids in Kasese 
and the neighbouring Rubirizi districts to 
supply electricity to 900  households and 
2 000 businesses (WWF, 2018).

Solar mini-grid installed in the village of Kayanzi
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Regulator and project financier

A number of district-level financial and 
regulatory incentives support the use 
of renewable energy. Kasese District 
has implemented tax breaks/waivers on 
business license costs and abolished taxes 
and levies on businesses dealing in RETs 
(Ndibwami and Drazu, 2018; Environmental 
Alert, 2018). Not all products are included, 
as the regulatory framework focuses 
on SHS and tax incentives only apply to 
companies that have registered with the 
Uganda Solar Energy Association (Malinga, 
2019; Cardoso, Mugimba and Maraka, 2018).

Kasese has been promoting savings and 
credit co-operative organisations (SACCOs) 
and community-based organisations (CBOs) 
as local mechanisms to finance home-based 
renewable energy systems (see Box  14). 
SACCOs provide access to members and 
work with financial institutions and their 
partners to get approval for solar loans 
including by collecting regular payments. 
For example, Kasese People’s SACCO offers 
members who are able to save 20% of the 
cost of RETs to pay for the remaining 80% 
in instalments (Environmental Alert, 2018). 
Some funds are also provided by international 
development aid organisations, for example, 
WWF-UCO, with the aim of reducing the risk 
of private-sector players in hard-to-reach 
areas (Environmental Alert, 2018).

BOX 14  EXPLAINING SACCOs AND CBOs 

Uganda has seen the development of 
various community-focused organisations 
that cater to the specific needs of low-
income communities.

Uganda’s savings and credit 
co-operatives (SACCOs) are financial 
community-level organisations that 
provide micro-finance solutions for a 
variety of local goods and services. 
SACCOs offer savings opportunities 
for their members and channel savings 
into loans that in turn allow micro-level 
lending. SACCOs are member-driven 
organisations, where members agree 
to save their money together and offer 
loans to one another at reasonable 
rates of interest. Interest is charged 
on loans, to cover the interest cost on 
savings and the cost of administration.

Community-based organisations 
(CBOs) are non-profit associations that 
work at a local level to improve the life of 
residents in all spheres, including health 
care, environmental health, education 
and energy.
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Roles of Kasese Municipality

Target setter and planner

Kasese Municipality has been an active proponent of 
renewable energy. Using district-level and international 
initiatives as a vehicle, it has promoted renewable 
energy through its own strategy and self-funded 
initiatives. The municipality has also been instrumental 
in providing training in the installation, maintenance 
and distribution of renewable energy technologies; 
and fostering partnerships between international non-
govermental organisations (NGOs) such as the WWF 
and local entrepreneurial businesses (Mukobi, 2015). 

Following the Kasese District Renewable Energy Plan, 
Kasese Municipality launched its own sustainable 
energy strategy in 2017 (Ndibwami and Drazu, 2017), 
an outcome of the SAMSET project that ended earlier 

in the decade (see Box 15). Kasese’s sustainable energy 
strategy aims to support the municipality’s vision of 
becoming “a well-planned, clean, green and poverty 
free municipality by 2025”, specifically by promoting 
renewable energy and energy efficiency through direct 
policy and communication (KDLG, 2013).

The development of the municipal sustainable energy 
strategy was premised on the availability of various 
alternative sources, notably solar and hydro, the 
strong political will of municipal council leaders and 
subsequently the support of the mother district, Kasese 
(Ndibwami and Drazu, 2017). It is hoped that with the 
strategy’s implementation, Kasese City will have not 
only the tools but also the capacity – the network and 
a model structure – to position itself as a champion in 
urban sustainable energy transition in western Uganda 
(Ndibwami and Drazu, 2017).

BOX 15  SUPPORTING AFRICAN MUNICIPALITIES IN SUSTAINABLE ENERGY 
TRANSITIONS (SAMSET) 

In operation from October 2013 to September 
2017, SAMSET was funded by the United Kingdom 
through the Engineering and Physical Sciences 
Research Council (EPSRC), the Department for 
International Development (DFID) and the former 
Department of Energy and Climate Change (DECC). 
Its objective was to develop a knowledge exchange 
framework for supporting local and national 
bodies involved in municipal energy planning in 
the effective transition to sustainable energy use 
in urban areas. At the core of the SAMSET project 
was the promotion of responsible use of and access 
to clean energy, empowering local communities to 
thrive on their own (Ndibwami and Drazu, 2017). 

In addition to Kasese City, SAMSET involved five 
other cities in three African countries: Ghana, 
Uganda and South Africa. Through engagement 

with universities,10 businesses and non-governmental 
organisations, the SAMSET project helped Kasese fill 
various data gaps in the energy sector; conducted 
capacity building through various continuous 
professional development courses; encouraged 
international exchange visits by Kasese City staff 
and expanded the municipality’s network of 
contacts both locally and internationally (Ndibwami 
and Drazu, 2018). The project also resulted in the 
development of several reports, including reports 
on existing and projected energy uses and sources, 
policy case studies, technical briefs and guidelines 
for implementation of renewable energy across  
the city.

10  University College London (UCL) administered the programme on behalf of Sustainable Energy Africa (SEA) – Scientific Lead, Uganda 
Martyrs University, University of Ghana, University of Cape Town, University of Sheffield and Gamos Limited. Project details can be found at  
http://samsetproject.net/.
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The Kasese Municipal Council established a one-stop 
centre that brings together the government, the private 
sector, and NGOs to showcase opportunities/services 
they offer to boost renewable energy financing to 
local communities. This initiative has attracted banking 
institutions, the Uganda Revenue Authority, the Micro 
Finance Support Centre and SACCOs. In addition, 
Kasese Municipality allocated 20 acres of land for 
investors interested in solar plants (Environmental 
Alert, 2018), and provided training in the installation, 
maintenance and distribution of RETs.

Aiming to increase access to solar energy among both 
residents and small businesses, Kasese Municipality 
has also participated in the Solar Loan Programme run 
by the Uganda Energy Credit Capitalisation Company 
(UECCC). UECCC is a government agency put in place 
to facilitate investments and provide credit support for 
renewable energy projects in Uganda (UECCC, 2016). 
With a particular focus on enabling private-sector 
participation, the company’s main objective is to provide 
financial, technical and other support for renewable 
energy development in Uganda. 

UECCC also runs a credit support facility that provides 
financing to energy products and/or programmes. In 
Kasese City and the surrounding districts of Hoima 

and Kabarole, UECCC has established linkages with 
grassroots financial institutions such as SACCOs and 
other micro-finance institutions, in order to extend 
solar loans to households and commercial enterprises. 
UECCC’s credit support facility encompasses three 
components:

a)  A solar loan product, available to micro-finance 
institutions, institutions that accept micro-finance 
deposits, commercial banks and credit institutions 
primarily engaged in micro-lending licensed by the 
Bank of Uganda (UECCC, 2016). The facility is a short-
term loan aimed at facilitating the acquisition and 
installation of SHSs by households and businesses 
and seeks to overcome the barrier of high upfront 
costs (UECCC, 2016). The value of loans ranges from 
UGX 100 000 (USD 27), roughly equivalent to a small 
multi-function solar home lighting system, up to a 
maximum of UGX 20 million (USD 5 440), which could 
fund one integrated solar street light and a solar water 
heater. Features of two loan types offered through the 
financing facility are provided in Table 2.

b)  A power connection loan programme. The 
Government of Uganda’s Free Electricity Connection 
Policy/Programme has set an annual target of 
300 000 grid connections. Because of the progress 
made in extending and deploying renewable energy 
in the city, Kasese City was the launching pad for 
the programme on 14 August 2018. Through its 
Connection Loan Programme, UECCC has extended 
financing to households and commercial enterprises 
in the city, helping to overcome the problem of 
upfront costs and also subsidising connection costs 
under the condition that households take charge of 
their own wiring.11

c)  A solar vendors’ working capital facility. This facility 
targets solar companies selling solar systems on pay-
as-you-go, pay plan and cash business models in 
Kasese. Working capital loans support the purchase 
and import financing of SHSs, including taxes, import 
duties, transport costs and clearing (Von Hülsen, Koch 
and Huth, 2016).

11  The distribution infrastructure alone is not sufficient in promoting electrification. One key factor in the electrification equation is the high cost charged 
by distribution companies to connect a customer, as well as the cost for house wiring. The minimum wiring costs for a small house are estimated at 
about USD 90 (about UGX 333 498). These expenditures are well beyond the average monthly income of a household, which is less than USD 50 (about 
UGX 185 276).

Uganda
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Cente Solar Loan (Centenary Bank) POSTBANK Solar Loans 
(POSTBANK)

Features •  Loan amounts from UGX 100 000 to  
UGX 20 million for a period of 6–24 months,  
for up to 70% of the purchase/installation price

•  Loan application processing within 48 hours

•  Regular and flexible repayment plans based on 
borrower’s cash flow

•  Government subsidy for clients located  
100 metres or farther from the grid

•  No loan amount restriction

•  Fast loan processing 

•  Flexible repayment period of up 
to 36 months

•  No penalty charged on early 
payments

•  Individuals will only pay up to 
70% of the cost of the solar 
system; 30% subsidy by the Rural 
Electrification Agency (REA)

•  Guarantee on the system 
(batteries and panels)

Loan requirements •  Proof of regular income 

•  Secured with a combination of securities: 
moveable, immoveable and guarantors

•  Proof of regular income

•  Cash deposit of 20% of the cost 
of the loan

Table 2    Features of solar loans offered by Uganda’s credit support facility based on two examples

Source: Authors’ compilation based on original bank documents.

Note: Centenary Bank has partnered with Kasese City and several NGOs in the municipality to provide loans for renewable energy, especially solar and 
cook stoves, by contributing 50% of the loan pool from UECCC towards acquisition of solar systems and working capital for companies. It also provides a 
specific loan facility, Cente Solar, to finance standalone solar systems. Dedicated bank staff manage the bank’s relationship with UECCC and the REA.

Renewable energy deployment has been 
supported by national-level stakeholders, 
particularly in regulatory issues, over which 
in some cases neither Kasese Municipality 
nor the Kasese district local government 
has authority. While the national regulatory 
framework for renewables does not in itself 
target urban development per se, it is an 
important element of the policy framework 
under which municipalities operate. The 
national level has also been instrumental 
in facilitating the development of financial 
channels, the collection and provision 
of data and the forging of partnerships 
with international NGOs – all areas where 
municipalities in Uganda have no mandate 

or capacity. So effective action at the 
national level not only complements but 
also drives local-level action. 

In addition to political stakeholders, 
renewable energy deployment in Kasese has 
benefited from a range of local, district-level 
and national stakeholders, including CBOs, 
national and local banks, SACCOs, local 
cultural institutions and the media.
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The role of International 
partners and NGOs
International partners have been critical 
enablers of renewable energy deployment 
in Kasese. Usually funded as part of wider 
sustainable energy and development 
initiatives, renewable energy has benefited 
from numerous plans and programmes 
designed, partly implemented and 
often financed by international partner 
organisations. Key examples include the 
CDI and SAMSET initiatives (see discussion 
above), but also smaller schemes, for 
instance, subgrants by NGOs, such as 
funding by the WWF, to help fund instalment 
plans for solar systems. 

National NGOs have also played an important 
part in providing training and financing 
for schemes to support renewable energy 
deployment. Examples include the provision 
of affordable payment options through 
instalment payment schemes for solar PV 
panels and improved cookstoves, green 
business creation, training young people and 
women and providing minimal startup capital 
support for locally produced briquettes, 
improved cookstoves and tree nurseries. 
Both initiatives were funded by Kasese’s 
Conservation and Development Agency, a 
local NGO (Ndibwami and Drazu, 2018).

The role of national research 
institutions
In addition to the above, Kasese’s 
renewable energy plans (most of them 
at the district level) have benefited from 
the involvement of national research 
institutions in the collection of data and 
provision of analysis. Key institutions 
include the Centre for Research in Energy 
and Energy Conservation, Centre for 
Integrated Research and Community 
Development Uganda and Uganda National 
Renewable Energy and Energy Efficiency 
Alliance (Ndibwami and Drazu, 2018). The 
output of the SAMSET initiative, including 
Kasese’s first Municipal State of Energy 
Report in 2017, was produced at the Uganda 
Martyrs University. These institutions play 
an important role in filling a gap left by the 
capacity shortages of local governments 
across Uganda. 
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Figure 9    Lugazi Municipality, 2018

Source: © OpenStreetMap contributors | For visual purposes, maps are on different scales.

Disclaimer: Boundaries and names shown on this map do not imply any endorsement or acceptance by IRENA.

12 Based on data collected from the Buikwe district local government.

   CASE STUDY 4: LUGAZI

BACKGROUND
Located approximately 50  km east of 
Kampala, Lugazi is the second-largest 
urban area in Buikwe District, Uganda, with 
an estimated population of 126 100  people 
(see Figure 9) (UBOS, 2018). As is true for 
all local governments in Uganda, Lugazi 
Municipality represents a diverse territory 
that includes three urban centres – Lugazi 
Town and, since 2015, Kowolo and Najjembe 
– as well as surrounding villages (BDLG, 
2016b). Lugazi Town’s core population is 
around 38 000 people, though rural–urban 
migration will translate into a growing urban 
population in coming decades (BDLG, 
2016b). The local economy has historically 
been dominated by the sugar industry. 
A large sugar factory and associated 
industries remain the largest employers, 
providing jobs to over 7 000 people in 
the municipality and livelihoods to 6 000 
growers (personal communication with 
industry representatives). 

Energy consumption in Lugazi
Energy consumption in Lugazi is dominated 
by traditional sources of energy, paraffin 
tadoobas and lanterns. Only around 37% 
of households in Lugazi have access to 
electricity12 (see Figure 10). In Lugazi’s Central 
Division, home to the city’s urban core, 
electricity accounts for 66% of households’ 
energy use for lighting, reflecting better 
infrastructure than in surrounding areas. 
There are no data on wider energy use, 
including of businesses and industries, and 
no separate data for cooking in Lugazi, 
disaggregated from what is available for 
the Buikwe District as a whole. This lack of 
data highlights the difficulty of assessing the 
market for different types of energy in many 
parts of Uganda.

Like the rest of Uganda, Lugazi is located in 
a region rich in renewable energy sources, 
including hydropower, solar energy and 
bioenergy. Buikwe District hosts a 180  MW 
hydroelectric power station on the Nile at 
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Nalubaale. Among the potential hydropower locations in 
the area are Sezibwa Falls (Ngogwe), Mubeya Falls and 
Griffin Falls on the Musamya River in the Mabira Forest 
(Adeyemi and Asere, 2014). 

Some 1 100 households (4% of Lugazi’s total) use SHSs. 
A small number of solar panels have been fitted on 
roofs of local hospitals, but all in all solar energy remains 
largely underexploited. Rural electrification projects 
and policy incentives are encouraging increased uptake 
(BDLG, 2015, 2018). Solar water pumps are used in small 
numbers in other parts of Buikwe District but have not 
yet entered Lugazi’s market.

Given that a large portion of households make a living 
in crop production, crop residues and farm waste can 
play a major role in energy generation (Mboowa et al., 
2017; BDLG 2016b). Lugazi’s largest industry, the Sugar 
Corporation of Uganda, has established a bagasse-fired 
co-generation plant with a capacity of 9.5 MW (MEMD, 
2015). Further, an innovative initiative, Eco-Fuel Africa, 
converts farm and municipal waste into briquettes and 
biochar fertiliser, using simple, low-cost and easy-to-use 
technologies and with a good understanding of local fuel 
usage conditions (Gebrezgabher and Niwagaba, 2018).

Deploying renewable energy in Lugazi 
The smaller degree of renewable energy deployment 
in Lugazi compared with Kasese reflects a smaller 
number of stakeholders engaging in local initiatives. 
The availability of financing and of skilled local human 
resources for renewable energy initiatives has been 
a particularly limiting factor, which has also affected 
the ability of the municipality to engage in least-cost 
initiatives such as awareness raising. A decisive role in 
promoting local renewable energy deployment in Lugazi 
has been played by district-level planning and external 
development funding tied to nationwide infrastructure 
development, with support by a willing, but in many 
ways constrained, local government. Notable is the 
exceptional role played by local commercial renewable 
technology companies in Lugazi, which have turned into 
important bottom-up stakeholders (Table  3) The roles 
of each of the relevant stakeholders are discussed in the 
next sections.

Figure 10    Main sources of energy used for lighting in Lugazi, by number of households, 2014

Source: BDLG, 2016a
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Roles Stakeholders Government Local Donor NGOs

Policy, co-ordination 
and oversight

Buikwe district local government,  
Lugazi municipality

X

Regulations,  
standards and  
quality

Ministry of Energy and Mineral 
Development (MEMD), Electricity 
Regulatory Authority (ERA), National 
Environment Management Authority 
(NEMA), Directorate of Water 
Development (DWD), Uganda National 
Bureau of Standards (UNBS), Centre 
for Research in Energy and Energy 
Conservation (CREEC), Centre for 
Integrated Research and Community 
Development Uganda (CIRCODU), Uganda 
National Renewable Energy and Energy 
Efficiency Alliance (BEETA)

X X X

Policy support, 
implementation and 
capacity building

Uganda National Renewable Energy and 
Energy Efficiency Alliance (UNREEEA), 
Renewable Energy Association (solar, 
biomass, etc.), Uganda Solar Energy 
Association (USEA) and Makerere University

X X

External project 
support, financing and 
capacity building

World Bank (Uganda-wide USMID project 
finance), Royal Norwegian Society for 
Development (Norges Vel), GIZ and 
Energy4Impact.

X X

Awareness, mobilisation 
and promotion of 
renewable energy

Buikwe district local government, Lugazi 
Municipality and international partners

X X

End-user technology 
access

Commercial companies X

Table 3    Roles of stakeholders in Lugazi’s renewable energy deployment

Source: IRENA analysis.

Note: This list of stakeholders is indicative and not exhaustive, providing a snapshot of institutions that have contributed in different ways to local 
renewable energy deployment.

Lugazi
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Roles of Buikwe district 
government

Target setter and financier

With support by Lugazi Municipality, 
renewable energy deployment in Lugazi has 
so far been largely driven by the Buikwe 
district government’s District Development 
Plan (DDP). Formulated in 2015 for the period 
2015–2020, with the ultimate objective to 
improve the quality of life of people, promote 
sustainable enterprise and achieve a more 
equitable utilisation of resources (BDLG, 
2015). Relevant to the promotion of renewable 
energy, the development plan provides funds 
for infrastructure development across the 
district of approximately UGX  55 million 
(approximately USD  20 000 in 201513), 
including for the provision of streetlights for all 
urban authorities in Buikwe District including 
Lugazi (see Box  16). The plan also aims to 
promote the use of alternative sources of 
energy such as solar PV and biogas by 60% of 
the district’s rural population, and to support 
the acquisition of solar-powered irrigation 
systems for small-holder farmers.

Financier and operator

Another area of direct engagement by 
Buikwe District is through the installation of 
solar street lighting. Solar street lighting has 
a cost-saving potential while contributing 

significantly to public safety and an improved 

business environment (see Box  16). The 

Buikwe District local government has 

been working together with the four urban 

councils in the district including Lugazi on 

an initiative to install solar streetlights. A 

study to map the lighting needs of all urban 

councils across the district (conducted by 

the district local government in partnership 

with a private firm) resulted in the 2016/2017 

Solar Street Lighting Project in Lugazi City, 

the first of its kind in the municipality where  

22 streetlights were installed, with local funds 

mobilised locally. With the introduction 

of solar street lighting in Lugazi, trade in 

goods and services increased because 

small businesses and retail activities were 

now possible after sunset.

Although the installation of streetlights is in 

its early stages, the district council continues 

to evaluate the potential to scale up the 

project to service all areas in Lugazi and in 

other urban councils (MoFPED, 2018). The 

Buikwe district local government puts the 

number of streetlights still needed to cover 

basic needs in Lugazi Municipality at 294, 

of a total of 958 needed across the district 

(BDLG, 2016a). 

Lugazi receives funding through the World 

Bank’s Uganda Support to Municipal 

Infrastructure Development Programme 

(USMID). This countrywide programme 

aimed at enhancing institutional 

performance and improving service delivery 

in urban centres, including road construction 

and street lighting (see images). Channelled 

through the Ministry of Lands, Housing and 

Urban Development, Lugazi Municipality 

has been awarded UGX  2.6  billion 

(approximately USD  685 000) for five 

years, with payment contingent on annual 

performance requirements (Kissa, 2019). 

13  Currency conversion as of 1 January 2015. The Ugandan shilling fluctuates considerably in value relative to the US dollar, 
affecting the value of foreign development aid and loans depending on the time of disbursement.

Lugazi
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BOX 16  SOLAR STREET LIGHTING IN UGANDA 

A 2019 study of solar streetlights installed in Kampala 
and Jinja found that such lights offer considerable local 
benefits to the community and businesses. They create 
safer streets and allow small businesses to stay open for 
an extra five hours per day. This is particularly important 
for low-income groups who can now make more money 
in the day.

The cities themselves save considerable costs compared 
with conventional lighting systems. The average cost  
is around USD  1 600 per solar streetlight pole, with  
almost no operating costs, compared to USD  2 150  
for a conventional streetlight pole, which additionally 
incurs large electricity bills and higher maintenance  
costs because their bulbs need to be replaced more 
frequently.

The study concludes that 

In Jinja, solar street lighting could pay for itself 
through the money saved on electricity bills 
and generated from advertising space on 

poles, with the extra street lighting stimulating economic 
activity in more parts of the city. In Kampala, this could be 
particularly significant.

(...) Strengthening the night-time economy in cities by 
providing safe spaces for workers and street lighting 
could therefore provide substantial benefits to national 
governments by stimulating inclusive national economic 
growth. (…) 

Solar-powered street lighting could also be adopted 
by other urban centres across Uganda as a partial 
solution to the high electricity costs and 
low revenue collection that has hampered 
local governments and the country’s 
decentralisation agenda.

Moreover, the authors find that it would be at least UGX 
224  billion (approximately USD  60  million) cheaper to 
install solar streetlights rather than conventional ones in 
urban areas in Uganda; and that some 14 000 more jobs 
could be created nationwide thanks to extended trading 
hours. This makes solar street lighting a high-potential 
investment for urban centres in Uganda that would 
benefit from strengthened policy focus and financing.

Source: Gillard et al., 2019Solar streetlights in Lugazi
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The role of national-level stakeholders
As is the case in Kasese, national institutions play an 
important role in shaping local energy supply and 
market structures in Lugazi. National policy frameworks, 
strategies, projects and programmes shape the 
deployment of modern renewable energy, and central 
government financial allocations determine district-
level and municipal finances in the absence of local 
governments’ own capacity. National planning also 
sets out policy objectives and priorities, offering local 
governments an opportunity to utilise national targets 
in local discourse for the purpose of policy making and 
awareness creation. Renewable energy deployment 
in Lugazi benefits indirectly from support of national 
institutions and the private sector, such as UNREEEA, REA 
(solar, biomass, etc.) and USEA. Lugazi’s ability to benefit 
from World Bank funding for sustainable infrastructure 
projects (USMID) was also determined by national-level 
actors, specifically the Ministry of Lands, Housing and 
Urban Development, which allocates the districts and 
municipalities to receive development funding.

In order to make solar equipment more affordable, the 
Ugandan government has exempted it from value added 
taxes (VATs) and abolished import duty under the East 
African Community framework.14 Through the REA, 
the government recently announced a 45% subsidy, 
promoted through microfinance institutions, and NGOs 
that provide a cash payout to those who install the solar 
systems or lend money that is paid back in instalments 
(Kulabako, 2013).

Promotional campaigns of the Ministry of Energy 
and Mineral Development (MEMD) include an annual 
energy week and a sustainable energy campaign that 
aims at promoting demand side management through 
renewable energy and energy-efficient technologies 
and practices. The campaign encourages district local 
governments and urban councils to set up renewable 
energy policy frameworks to increase the uptake of 
renewable energy.

14  Uganda exempts some solar equipment from import duty and VAT, specifically the supply of photosensitive semi conductor devices, including PV 
devices, whether or not assembled in modules or made into panels; light emitting diodes; solar water heaters, solar refrigerators and solar cookers; 
and solar power generation (UIA, n.d.; URA, 2017). Specialised equipment and accessories for the development of solar and wind energy including 
accessories, spare parts, deep cycle batteries which use and/or store solar power and plastic bag biogas digesters are also exempt from import duties 
and taxes under the fifth schedule of the East African Community Customs Management Act. This also includes penstock pipes for use in hydropower 
projects (UIA, n.d).
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Figure 11    Examples of solar products for sale in Uganda

Source: Village Power Africa, n.d.

The role of commercial 
companies
In the absence of significant policy 
initiatives in Lugazi, a number of commercial 
companies have become important 
promoters of renewable energy solutions in 
their own right. Facing a local market in its 
infancy, many of these companies take over 
multiple parallel roles, informing customers 
about their renewable energy products and 
financing options and answering questions 
related to product delivery, installation and 
maintenance. 

Recognising that their customers are hard to 
reach and expensive to serve and they are 
subject to disruptions due to their unstable 
incomes, several solar companies have also 
taken steps to de-risk solar adoption for 
businesses and institutions, including through 
affordable payment plans and flexible credit 
options. Sunlabob, for example, has been 

working to electrify 64 schools throughout 
rural areas of Uganda and has expanded its 
Solar Lantern Rental System operations into 
Buikwe District and Lugazi Municipality. Its 
efforts include training Ugandan technicians. 

Several small and medium-sized solar 
companies, such as Fenix International, 
SolarNow, Village Power Uganda, M-KOPA 
Solar, Jyoty Solar Power and Solar Energy 
Systems Limited design, sell and install a 
variety of solar products (see Figure 11) and 
provide credit schemes specifically designed 
for SMEs (Kulabako, 2013). While their 
motivation is commercial, they contribute 
to local market creation and therefore to the 
deployment of renewable energy solutions 
bottom-up.
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A particularly successful model promoting standalone 
solar home systems (in Lugazi and elsewhere 
throughout East Africa) is a pay-as-you-go (PAYG) 
financing scheme offered by companies that sell and 
install PV kits. Customers typically pay in instalments, 
using mobile phone payment platforms that allow 
companies to diagnose devices and offer real-time 
customer support remotely (M-KOPA, 2015). Lugazi 
City and the Buikwe district local government have 
expressed interest in gathering energy spending data 
from key solar companies, to better understand energy 
consumption patterns and consequently generate 
realistic development plans based on what municipal 
residents and customers can afford. A UN Capital 
Development Fund study (UNCDF, 2019) shows that by 
2016, the active number of PAYG customers in Buikwe 
District stood at about 1 000–2 000, a number that 
increased in 2018 by about 3 000.

An altogether different project is being conducted by 
Eco-Fuel Africa (EFA), a Lugazi-based social enterprise. 
EFA trains low-income farmers, with a focus on women, 
to turn farm and municipal waste into briquettes 
and biochar fertiliser and distribute briquettes to 
final customers (see Box  17). EFA was launched in 
2010, having been able to raise some grant capital 
from organisations like the Energy and Environment 
Partnership Trust Fund (EEP Africa), the United States 
Agency for International Development and the Swedish 
International Development Cooperation Agency 
(Theron, 2016). It seeks to create a scalable model that 
also addresses deforestation and air pollution. Beyond 
the direct benefits of the project, a portion of its income is 
donated to tree-planting initiatives to restore destroyed 
forests. EFA illustrates that city-based projects need 
not only focus on urban spaces but can also synergise 
business ideas that help surrounding areas as well.

BOX 17  7 ECO-FUEL AFRICA (EFA) 

Eco-Fuel Africa (EFA) trains marginalised 
farmers to turn locally sourced farm and 
municipal waste into clean cooking fuel 
briquettes and a product called ‘char’ using 
simple, locally made kilns (Clean Cooking 
Alliance, n.d.). For this purpose, EFA invented 
a simple technology, which can be used  

by impoverished 
c o m m u n i t i e s 
without  access 
to extensive 
equipment to con- 
ver t farm and 
municipal waste 
into briquettes and 
biochar fertilisers. 
The briquettes, 
known as “green 
charcoal”, are a 
carbon neutral 
cooking fuel made 
from renewable 
biomass waste 

such as sugarcane waste, coffee husks and 
rice husks (Gebrezgabher and Niwagaba, 
2018). The briquettes function the same way 
as traditional fuelwood but cost 20% less, are 
not smoky and burn longer than fuelwood.

EFA selects its chain actors through 
partnerships with local community groups, 
in particular women’s groups. At the end of 
the training, EFA builds a kiosk for each of 
the women, which they use as a retail shop 
to sell EFA’s green charcoal in their local 
communities (Gebrezgabher and Niwagaba, 
2018; Theron, 2016). The women are further 
trained in areas such as basic bookkeeping, 
marketing and customer service and are 
provided with the initial machinery needed 
to launch a briquette micro-factory in their 
village on a lease basis. Each micro-franchisee 
can make enough fuel briquettes to meet the 
energy needs of at least 250 local households. 
The micro-franchisees sell all the briquettes 
to EFA which are packaged and sold to its 
network of women retailers (Theron, 2016).

Lugazi
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LESSONS LEARNT AND 
CONSIDERATIONS FOR 
REPLICABILITY
The experiences of Kasese and Lugazi 
provide multiple insights into renewable 
energy deployment in Uganda. This section 
first highlights benefits achieved, then 
explores lessons learnt and offers some 
observations about the replicability of the 
models utilised in Kasese and Lugazi.

Renewable energy 
deployment benefits energy 
access and many other 
development goals
One of the overarching conclusions to be 
drawn from the two Ugandan case studies 
is that renewable energy deployment clearly 
benefits local communities in many different 
ways and advances progress across a range 
of socio-economic development goals (see 
Figure 12).

Energy access. One core area of benefit is 
energy access. Lack of access to electricity 
is not only a rural problem in Uganda, but 
also experienced by many urban residents, 
businesses, schools and medical centres. 
Solar PV applications in particular have 
considerable potential to supply a larger 
portion of electricity and to improve 
service quality as a stand-alone option or 
in combination with grid access. Small-
scale solar PV is increasingly cost-effective. 
Studies confirm that the average urban 
household’s electricity bill for lighting, 
ironing, television and radio of around 
UGX  50 000 (about USD 14)15 per month 
could be reduced or eliminated altogether 
by replacing conventional technologies with 
solar PV panels (Kulabako, 2013; DFID and 
MEMD, 2016). 

Public health. Electricity generated from 
renewable energy has tremendous benefits 
for public health in urban areas. The installation 

Figure 12    Renewable energy benefits in Ugandan cities

Source: IRENA urban policy analysis.

15  Conversion as per original source.
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of a small number of solar panels, with a 
comparably small investment, at Lugazi’s 
public hospital provides backup power for 
lights in operation rooms and technical 
equipment, including that used to analyse 
critical medical samples such as blood. Solar 
PV systems are also used to refrigerate 
medications and vaccines. Solar panels at 
Kasese District’s Hamukungu Health Centre 
II power a refrigerator to store vaccines for a 
local vaccination programme. Previously, the 
health centre used gas cylinders to power 
its refrigerator. To replenish the canisters, 
hospital administrators would have to travel 
30 km to Kasese City, with time lags if LPG 
was unavailable in sufficient quantities 
(Nantume, 2018). Technical equipment such 
as centrifuges and microscopes can now be 
used more frequently.

Clean, modern renewable energy, in 
particular solar home kits, also reduce 
the negative health effects of indoor use 
of traditional biomass and fuels such as 
kerosene. Indoor air pollution from such 
practices accounts for an estimated 19 700 
deaths in Uganda every year (Mugalu, 2013), 
and presents a permanent fire hazard. 
Women and children, who spend more time 
indoors, are disproportionally affected. 

Education. Renewable energy also offers 
tremendous educational benefits. Solar 
lighting allows children to study at home 
after dark and reduces the time women and 
children spend collecting fuelwood at the 
expense of education or pursuing paid work. 
The installation of solar energy at Kitabu 
Primary School in Kyarumba subcounty 
supported more productive schoolwork 
among boarders. Solar electricity systems 
allow pupils to experience electricity in 
practice while they previously only learnt 
about its uses in textbooks (Nantume, 2018).

Public safety. Lack of street lighting restricts 
outdoor activities to daylight hours, 
disproportionally affecting women and 
children. In both Lugazi and Kasese, the 
deployment of solar street lighting and 
solar home energy systems has generated 
substantial cost savings for municipalities 
and residential households (Mugalu, 2013).
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Improved life quality. Kime (2015), 
for instance, reports that increasing 
electrification has meant that residents 
of Kasese are able to power radios and 
TVs, strengthening links to the outside 
world. Those who can use computers enjoy 
educational and work-related benefits. 
Low-cost domestic solar systems free up 
disposable income for food, clothing and 
education.

Economic activity and job creation. Lack 
of electricity is a considerable obstacle to 
investment and modern business creation. 
Private-sector surveys consistently point to 
inadequate and unreliable power supply as 
among the top five constraints on Uganda’s 
economic growth (Tumwesigy et al., 2011). 

In the context of the local economies of 
Kasese and Lugazi, renewable electricity 
provides new telecommunication oppor-
tunities. Solar phone charging facilities 
and solar-run computers with internet 
access offer individuals and businesses 
access to the outside world and facilitate 
new business creation. Solar-based street 
lighting has enormous potential to create 
knock-on effects throughout the local 
economy, by helping extend business  
hours, creating jobs and saving local 
municipalities money, which in turn can be 
spent on other productive areas (Gillard  
et al., 2019).

Renewable energy deployment also 
contributes to local job creation. In Kasese, 
businesses sell solar equipment, construct 
solar hubs and biogas systems, distribute 
improved cook stoves and build mini-hydro 
projects. Between 2012 and 2015 alone, the 
number of businesses in Kasese’s green 
economy increased from 5 to 55, and at 
least 1 650 people have been trained in the 
process (Leidreiter, 2015). 

Environmental benefits. Uganda’s forests 
have been under severe pressure from the 
expansion of agricultural land, increased 
demand for charcoal and fuel and 
unchecked logging in the face of weak legal 
protections and even weaker enforcement of 
forest protection laws (Guyson, 2016). The 
country’s forest cover as a fraction of total 
land area declined from 24% in the 1990s to 
just 8% as of 2018 (Manishimwe, 2018). By 
reducing reliance on firewood and charcoal, 
modern renewable energy can reduce the 
pressures on the remaining forests.

Kasese Municipality estimates that the 
250 000 trees that have been planted 
across the district, together with the energy 
savings from solar lighting and improved 
cook stoves, have avoided around 116 000 
tonnes of CO2 equivalent emissions 
(Mugume, 2019). If such initiatives are 
replicated in other Ugandan cities, they 
can contribute to achieving Uganda’s NDC 
pledges.
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CHALLENGES IN DEPLOYING 
RENEWABLES IN UGANDAN CITIES 
REMAIN LARGE
Despite the obvious benefits of renewable energy, 
Ugandan cities face substantial challenges in local 
deployment. Institutional constraints, including limits 
of political mandates, administrative capacity and local 
expertise and municipal finances all present significant 
obstacles to effective policy action; costs and inadequate 
information; operation and maintenance challenges and 
vandalism are additional challenges (see Figure 13). 

This is why, in the absence of either central state action, 
or/and international finance and capacity building, 
Ugandan cities struggle to reach the level of progress 
that they would clearly benefit from. Experience from 
Uganda with central state policy also underlines that 
relying on national policies alone is not enough to deploy 
renewable energy anywhere near its localised potential, 
be it in the countryside or, as shown here, in urban areas.

Local political mandates and 
institutional challenges 
Cities can only implement policies that fall within their 
mandate; beyond that, municipalities depend on higher-
level government policies. Cities’ role in deploying 
renewable energy in Uganda is constrained by a variety 
of factors that affect the political mandate, and hence 
ability, of local governments to implement policies. 
Uganda’s wider political system suffers from structural 
constraints, including lack of institutional capacity at all 
levels of government that limits the ability to plan for 
and monitor the energy sector effectively. Tumwesigy et 
al. (2011) point out a variety of chronic issues, including 
understaffing in key areas of government, lack of capacity 
to carry out appropriate research and development, 
and inadequate co-ordination and information sharing 
among the various projects, government institutions 
and the private sector. 

Figure 13    Challenges in deploying renewable energy in Ugandan cities

Source: IRENA urban policy analysis.
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Ugandan cities are constrained by their own limited 
capacity (discussed further below) as well as by the de 
facto restrictions inherent in the wider political context, 
notwithstanding municipalities’ formal legal powers. 
Absent or unclear local mandates, for instance, affect 
the ability of municipalities to initiate and implement 
ideas. Other matters, such as product quality control, 
are the preserve of the central government, leaving 
cities dependent on national-level implementation and 
enforcement (Fashina et al., 2017; Raisch, 2016; Scott et 
al., 2016). Though published a decade ago, an observation 
made in a UN-Habitat report (2010: 1) still holds: 

At present, competition between various 
branches of government and a lack of 
clarity over who is actually responsible for 
urban planning, service provision and basic 
administration limits the capacity of the state 
to manage development… While the central 
government authorities have valid concerns 
over the administrative capacity of municipal 
authorities, if increasing urbanisation and a 
rapidly rising population are to be effectively 
managed, greater emphasis must be placed 
on local policy implementation and capacity 
building.

Source: UN HABITAT

Uganda’s energy sector has long been the prerogative 
of central government planning and procurement, 
with an emphasis on the security of supply (Painuly, 
2001; Tumwesigy et al., 2011). Market liberalisation with 
more room for local engagement and private-sector 
involvement in energy generation has improved the 
investment climate but has not been accompanied by 
the financial resources needed so that district-level 
governments and municipalities are able to assume 
greater responsibility for local energy generation. 
Inadequate co-ordination and information sharing 
among various projects, government institutions 
and the private sector, along with a lack of data and 
information provided to local governments and the 
private sector, constrain effective local action (Painuly, 
2001; Tumwesigy et al., 2011).

Local administrative capacity and 
technical expertise
Municipalities in Uganda face considerable human 
and administrative capacity constraints. Like other 
municipalities, Lugazi and Kasese are held back in 
their capacity to act effectively by inadequate staffing 
and skill levels. A 2016 report by Uganda’s Ministry of 
Public Service puts the rate of unfilled vacancies at local 
governments across Uganda at 25% to 65%, a problem 
attributed to inadequate budget support by the central 
government as well as to slow hiring clearance (Ministry 
of Public Service, 2016). The report also notes that of 
those positions that are filled, 80% are administrative 
and related, leaving many technical positions vacant.

Recruiting skilled personnel is also hampered by 
the dearth of skills locally in fields such as physics; 
materials science; chemical, mechanical and electrical 
engineering; and business management (Wilkins, 2002). 
Few technicians are able to maintain and repair existing 
installations (Fashina et al., 2018; Raisch, 2016). Lacking 
a mechanical and electrical engineer on its municipal 
payroll, Lugazi has repeatedly had to call on the 
electrical engineer at Kawolo hospital to handle routine 
and technical energy problems across the municipality. 

Kampala
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Limited municipal capacity renders renewable energy 
deployment projects in many Ugandan cities dependent 
on partnerships with the national government or 
external actors such as NGOs. In the case of Kasese 
District, such a setup has proven successful in some 
initiatives but leaves progress dependent on the 
continued presence of foreign partners. 

In Lugazi, the most tangible success in renewable 
energy deployment is tied to international lending for 
a country-wide initiative (USMID), with much of the 
remaining, limited solar deployment left largely to 
local private enterprises. A recent Uganda-wide World 
Bank analysis (2018, p.  2) confirms these challenges, 
pointing to the “need for skill development among 
technical staff in procurement, contract management, 
and project monitoring, amongst others” in the context 
of localised infrastructure development. 

Inadequate skills training and staffing also increase the 
cost of modern renewable energy technologies locally. 
Fashina et al. (2018: 28) point out the high operation 
and maintenance costs of modern renewable energy 
technologies in Uganda – for individual households as 
much as for municipalities. This, the authors argue, is 
due to “inadequate technically skilled human resources 
and limited institutional capacity in both the private 
and public sector that can execute and manage RE 
infrastructures”. 

Municipal finances
Given the lack of an adequate revenue-generating 
capacity, Ugandan municipalities face fundamental 
financial constraints. The Local Government Act 
section 77 (1) empowers local governments including 
municipalities to formulate, approve and execute their 
budgets and to collect and spend revenue, but most 
local authorities are unable to finance their budgets 
from locally generated revenues. In the absence 
of national-level investment in renewable energy 
deployment, this is problematic.

A weak municipal tax base is paired with political 
interference within the local government tax collection 
system (Gillard et al., 2019; The Independent, 2019).  
For instance, Section 75 (7) of the Electricity Act of 
1999 recommends that royalties from the generation of 
hydroelectricity should be accorded to the host local 
government. However, there is no record to suggest 
that district local governments, including municipalities 
where the power stations are situated (such as the 
Kasese and Lugazi municipalities), have actually 
received these royalties (SEATINI, 2017).

On average, about 90% of local governments’ revenue is 
derived from the central government, but such funds are 
usually earmarked for the provision of specific services 
only (SEATINI, 2017). For instance, intergovernmental 
fiscal transfers constitute approximately 95% of 
Lugazi’s budget, but the amounts have not kept up with 
Lugazi’s rapidly expanding population. The World Bank 
(2018: 2) recently concluded that:

Sources of finance available to [local 
governments] are insufficient to meet 
local investment needs. While central level 
transfers have increased in nominal terms, this 
was not commensurate with the increase in 
service demands due to population growth. At 
the same time, [the local government’s] own 
revenues plummeted over the last decade, 
with the abolishment of the Graduated Tax. 

Source: THE WORLD BANK

Insufficient resources typically force tradeoffs 
between financing renewable energy projects or 
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other development priorities such as 
infrastructure, health and education. 

Although Uganda’s past, highly centralised 
approach to energy sector development 
suffered shortcomings, utility market 
liberalisation had the effect of removing 
the financial and technical assistance that 
was provided during the 1990s and 2000s 
by international bodies such as the World 
Bank, IMF and African Development Bank 
(Tumwesigy et al., 2011). Cities do not typically 
have direct access to these institutions, 
making project finance contingent on the 
presence of other development projects 
at higher levels of government such as the 
national or district level. Where renewable 
energy projects are supported through 
development assistance, initial funding for 
the installation of infrastructure such as 
rooftop panels or streetlights is not always 
followed by money to pay for maintenance. 

Lack of information and 
public awareness
The Ugandan public has inadequate 
knowledge of the applications and health and 
environmental benefits of modern renewable 
energy technologies, or of relevant financing 
options. Fashina et al. (2018:  28) argue 
that “the public sector is not provided with 
adequate and sufficient training required 
to make informed choices (i.e., there is a 
deficiency of technical information). The 
absence of vital information and proper 
awareness has generated a disparity in the 
RE technology market that has given rise 
to a higher risk perception for potential 
renewable energy prospects”. 

In a 2014 study conducted in Lugazi City by 
the African Institute on Energy Governance 
in Uganda (AFIEGO, 2014), 70% of the 
respondents were willing to adopt clean, 
modern and sustainable forms of renewable 
energy, but they lacked adequate information 
on availability, use, costs savings and 
appropriate financing mechanisms.

System cost 

The high upfront costs of new renewable 
energy technology, in particular solar 
power, remain a structural hurdle to greater 
deployment among individual households 
and municipalities. Enclude’s (2014) focus on 
affordability as a key deterrent is confirmed 
by interviews conducted for this study. 

Enclude (2014) observed that retailers, on 
average, add a 40% margin to the wholesale 
price of solar products (both for fixed and 
mobile systems). On top of this, VATs and 
tariffs have continued to be charged for 
energy-efficient appliances often sold in 
conjunction with a SHS, which drives up the 
costs of the complete system (Scott et al., 
2016; USEA, 2019). Extending VAT, micro-
finance, and tariff exemptions to product 
parts and appliances could incentivise 
in-country assembly and push down end-
user costs (Scott et al., 2016). 

Although central government policies have 
helped reduce the cost of PV panels, other 
components such as batteries and DC lamps 
still attract up to 24% duty. To compensate, 
some solar street lighting contractors have 
resorted to using substandard components. 
When the equipment fails within a short 
period after installation, the required 
replacement needlessly drives up overall 
costs (Fashina et al., 2018). Still, solar 
technologies offer savings to households and 
businesses after the initial investment (see 
Box 18) – a factor that calls for more micro-
financing options and awareness raising.

Kampala

61



UGANDAN CITIES: KASESE AND LUGAZI

Vandalism and theft 
Vandalism and theft pose major problems 

across Ugandan cities, reflecting the high 

value of electric products and components. 

Officials in Lugazi, for instance, expressed 

concern about the vandalism and theft of 

bulbs and cables affecting solar streetlights 

and frequently plunging the municipality 
into darkness (Mukwaya, 2019). Transformer 
oil, angle nuts, stay wires, earth wires and 
galvanised angle bars for the power pylons 
(towers) and other operational materials 
are also frequently stolen, causing power 
blackouts across the district (Mugume, 2017; 
UMEME, 2015). 

BOX 18  SOLAR SYSTEM COSTS IN UGANDA 

The costs of solar products in Uganda have 
fallen in recent years and carry substantial cost 
savings potential over a relatively short period 
of time. The smallest solar kit, consisting of a 
1-watt panel, lantern and battery, costs about 
UGX 39 000 (USD 11) – roughly the amount a 
household is likely to spend on kerosene for 
lighting over five months.16 

The panel has a ten-year lifespan while a 
lantern can be expected to last for three 
years. A larger, four-lamp solar kit retails 
at UGX 341 000  (USD  92). A village 
kit – consisting of four LED tubes, two 
matric lamps17 and a security light – costs 
UGX  890 000  (USD  240), and a school 
kit – three LED tubes and a security light 
– runs to UGX 2 million (Kulabako, 2013).

16  For comparison, average Ugandan urban 
household income in 2016–2017 was reported at 
UGX 464 600 per month (UBOS, 2018).

17  A matric lamp is a LED based desk/table lamp 
commonly sold in Uganda as part of solar home 
systems.
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IMPROVING DEPLOYMENT 
AND SCALING UP PROJECTS 
WILL REQUIRE MUCH FURTHER 
ACTION
At the time of writing, a toolkit of lessons 
from Kasese District was under development 
by Uganda’s CDI partners, to be shared 
primarily with the MEMD, Ministry of 
Local Government, private-sector parties 
(especially financing institutions and 
renewable energy technology vendors) and 
NGOs. The intent is to incorporate lessons 
from the CDI in the Sustainable Energy 
for All (SE4All) Action Agenda processes 
piloted by the central government (personal 
communication with government officials). 

Meanwhile, based on the CDI experience 
in Kasese District, the WWF has rolled 
out a Clean Energy Project supporting 
district local governments in the Albertine 
Graben, including Koboko, Kibaale, Rubirize, 
Arua, Maracha, Moyo, Adjumani, Nebbi, 
Bundibugyo, Kyenjojo, Mitooma, Rubirizi 
and Masindi, to develop district renewable 

energy strategies (WWF, 2018) and 
guidelines to mainstream energy in their 
district development plans (Environmental 
Alert, 2018). These programmes benefit both 
rural and urban spaces.

The experiences of Kasese and Lugazi 
offer some insights into how cities in 
Uganda can devise scalable and replicable 
models for deploying renewable energy 
(see Figure 14).

A positive national enabling 
framework
First, city-level action depends on a positive 
national enabling framework. Both Kasese 
and Lugazi have fundamentally benefited 
from initiatives targeting sustainable energy 
at the district level in particular. Kasese 
strongly illustrates CDI’s multiple benefits 
for local renewable energy deployment. One 
benefit is access to a network of regional, 
national and international institutions 
such as think tanks and international 
development partners, who have helped 

Figure 14   Scaling up city-level renewable energy deployment in Uganda

Source: IRENA urban policy analysis
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enhance local capacity to plan, design, carry 
out and monitor local renewable energy 
deployment. The national government in 
Uganda supports district-level initiatives, 
enabling local governments to team up with 
national and international partners, thereby 
supporting local government activity. On the 
other hand, more effective product quality 
standards and enforcement at the national 
level would benefit renewable energy 
deployment across Uganda, including 
in cities, by increasing transparency and 
reducing the spread of low-quality products 
that increase operation and maintenance 
costs later on.

Local stakeholder engagement 
and capacity building
Second, effective local stakeholder 
engagement is required to overcome skills- 
and capacity-related challenges. 

Local skills and human resource shortages 
imply that many local initiatives need to be 
driven either by the central government 
or another third party. In Lugazi, local 
constraints leave higher levels of government 
in the driver’s seat in initiating renewable 
energy projects, and third-party project 
funding has been largely carried out at the 
national and district government levels. 

The case of Kasese illustrates that more 
proactive local engagement helps attract 
greater attention at the national level, and 
from third-party financing bodies. The 
city’s progress also demonstrates that the 
localised deployment of renewable energy 
extends beyond city lines. Initiatives that 
mobilise relevant stakeholders across 
segments – from cultural leaders and local 
communities to district-level governments 
– have a greater chance of success than 
initiatives that focus on only one city and one 
stakeholder. Local projects benefit from the 
mobilisation of stakeholders across different 
sectors, from the government to businesses, 
financial institutions and citizens.

Sensitising local stakeholders – through 
information campaigns, efforts to generate 
and share knowledge, as well as political/
financial incentives at the district and 
national levels – is essential to rally local 
action. In a variety of ways, education and 
training programmes, and also national and 
local media reporting, can play an important 
part in strengthening local awareness and 
action in relevant areas such as natural 
resource management, energy, water 
and environment. Kasese’s example also 
illustrates that the negative consequences 
of climate change are not a remote issue, 
but touch people’s everyday lives and can 
serve as an important anchor for integrating 
sustainable, localised energy resource 
management.

The extent to which cross-sectoral 
stakeholder mobilisation is effective currently 
depends to a great extent on the political will 
of local governments and, in many cases, 
developing finance by external partners such 
as the World Bank. Institutional capacity 
building, education, training and knowledge 
creation, as well as more systematised, skills-
based recruitment – combined with a reform 
of local government finances – will help 
increase the ability of local stakeholders to act 
on their own. Only where local stakeholders 
are truly proactive and fully engaged do local 
initiatives become sustainable, and hence 
scalable and replicable.
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Adequate financial resources
Third, cities need adequate financial resources to invest 
in clean energy and cost-saving technologies. At present, 
limited funding puts brakes on renewable energy 
deployment in Ugandan cities. Even though renewables 
offer cost savings in the medium and long runs, the 
substantial upfront costs often surpass the funds 
available to the country’s municipalities and districts. 
Solar street lighting is a key example where scaling up 
city-level action across Uganda could result in significant 
economic benefits. Currently, such initiatives are almost 
without exception tied to third-party financing support, 
such as the World Bank’s USMID initiative. Empowering 
Ugandan cities beyond development finance to engage 
in critical public procurement of clean energy will require 
structural improvements to municipal and district 
funding, as well as local capacity building and training in 
project delivery and financial management.

Uganda’s banking sector also needs to play a much 
bigger role. Projects such as solar street lighting that 
can be expected to pay for themselves after a relatively 
short period are in principle ripe for support by domestic 
financial institutions. But Uganda’s banking sector 
requires help to understand the renewable energy 
industry. National credit support programmes can play 
a critical role in this regard. Ugandan banks will also 
need to step up their involvement in end-user products 
such as micro-finance to support small-scale renewable 
energy applications (e.g., solar PV panels). The national 
government could further help promote renewable 
energy at the local government level by tying budgetary 
allocations to clean energy projects as a priority item. 

Foreign partnerships
Fourth, foreign partnerships can drive progress not only 
through financing, but also by helping build local capacity. 
International development partners such as NGOs have 
historically played an important role in driving localised 
projects including in the area of renewable energy. 
International partners have been an important voice in 
support of renewable energy, supporting district-level 
governments and municipalities through workshops and 
local capacity building; engaging in the actual distribution 
of solar kits and the installation of larger PV systems in 
social institutions such as schools and medical centres 
and working in partnership with community-based 
organisations to improve the distribution chain of solar kits. 

International partners have also been critical enablers 
of renewable energy deployment through policy papers 
advocating for government to invest more in renewable 
energy and by lobbying in favour of technology quality 
standards for renewable energy products.

There are important caveats to third-party-led 
approaches – in particular, issues of scalability and 
replicability for past one-off and demonstration projects 
that depend to a large degree on the availability of 
foreign financing. Kasese and Lugazi on the other hand 
demonstrate that the opposite is true as well; Uganda 
has seen an evolution of a range of initiatives involving 
international partners – from development agencies to 
think tanks and foreign universities – that have helped 
build local capacity in areas such as data collection, 
local market analysis, policy design and project 
implementation, in addition to the provision of finance 
for key projects. Support in policy making, regulation and 
capacity building across different levels of government 
have all contributed to the creation of lasting knowledge.

Kasese District’s energy sector strategy illustrates the 
benefits of capacity building in knowledge creation and 
policy design. Future initiatives could focus further on 
partnerships in scientific and research and development 
activities, as well as focused policy design. If combined 
with educational and training reform at the national and 
district level, such initiatives hold significant potential 
to make a lasting impact on local communities, beyond 
initial project finance.
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WRAP-UP

Political and administrative systems shape the extent 
to which cities are able to act autonomously, on energy 
policy and in other matters. In Uganda, as in other 
countries, cities are promoting the use of renewable 
energy even as a complex set of circumstances 

determine their energy needs and their capacity to act. 
Diverse factors shape the many roles that cities can fulfil, 
and diverse drivers, likewise, inform the policies actually 
formulated in pursuit of renewables for electricity, 
heating and cooling, and transport (see Figure 15).

Figure 15    Factors and drivers motivating municipal energy policies and shaping cities’ 
roles in the energy transition

Source: IRENA urban policy analysis
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While the particular mix of drivers and 
motivations regarding the energy transition 
varies from city to city, a secure and 
affordable energy supply is an objective held 
in common by all cities. Other drivers include 
economic development (job creation); social 
equity (including improved energy access 
and reduced energy poverty); and air quality 
and health as vital components of a better 
urban quality of life and concerns about 
climate change impacts.

But the needs and capacities of cities are 
far from uniform. Strategies to promote 
renewables need to be tailored to each 
city’s specific conditions. These conditions 
determine whether overall energy demand is 
growing or falling; they also shape the ability 
of cities to act. 

Some of these factors are fixed and therefore 
impossible to alter. A given city’s climate zone 
cannot be changed, and it shapes a city’s 
heating and cooling needs). Other factors, 
such as settlement density and the built 
infrastructure can be altered only over time. 
Demographic and socio-economic profiles 
are more dynamic and malleable factors, 
but cities with rapidly growing populations 
face greater challenges than those with 
stable populations, and wealthier cities have 
greater leeway to act than poorer ones.

Another set of factors concern cities’ 
institutional capacity and authority to act. 
Regulatory authority, vis-à-vis national 
and/or provincial governments varies 
tremendously. Some cities may have limited 
powers to generate their own revenue 
streams or to decide how to spend them. 
Furthermore, cities may not have the full 
technical know-how they require. In general, 
cities that own their own power-generating 
assets have far more direct influence on 
energy policy than those that do not.

These background factors and drivers 
interact and influence one another. Together, 
they determine the specific roles cities can 
play in the energy transition, whether it 
be as regulators, planners and operators, 
energy consumers, project facilitators and 
financiers, or as facilitators of raised public 
awareness. These different roles require 
different policy toolboxes. They are driven 
by energy and climate ambition, by local 
institutions’ capacity to act, by interactions 
between energy and other sectors of the 
local economy and by alliances among 
different local or non-local actors.

Kampala, Uganda
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This means that any analysis of cities’ 
renewable energy policies needs to assess 
not only the local resource endowment (and 
the technical feasibility or financial viability of 
projects) but also a range of socio-economic 
and political factors, including which key 
actors and stakeholders set the stage for 
policy making.

Lessons learnt and best practices are 
worth sharing among cities, domestically 
and internationally. Indeed, many are 
collaborating with like-minded cities and 
public and private actors in peer-to-peer 
networks devoted to energy and climate 
objectives. They share information and 
insights, exchange suitable policies, pool 
technical capacities and broadly compare 
notes on lessons learnt. 

A range of policies in support of renewable 
energy is relevant to cities, but it is clear that 
there is no simple one-size-fits-all approach. 
‘Replicability’ is a familiar term in policy 
analyses, but real-world replicability has 
practical limitations owing to the variable 
conditions and circumstances of cities 
worldwide.

It is important for cities to ensure that 
collaboration with national governments 
is effective. Just as critical is proactive 
engagement with local residents, community 
groups and businesses. The mix of local drivers 
and factors and the way in which various 
urban stakeholders are being involved shape 
the roles cities can realistically fulfil. Policy 
ambition is critical (as is the local capacity to 
act). Also critical: a strong understanding of 
how energy interacts with other sectors of the 
urban economy.

China
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