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1 Executive Summary 

1.1 Introduction 

The role of cities as engines of sustainable development is indisputable. Cities account for 
nearly half of the global population and about two-thirds of global energy demand. These figures 
are expected to grow as the rate of urbanization is rapidly increasing—particularly in developing 
countries where urban populations are expected to exceed rural populations by 2020. Cities 
also play a major role in supporting national economic development—though rapid urbanization 
is placing significant constraints on their energy infrastructure, which in turn can constrain 
growth. Therefore, energy efficiency plays a central role in supporting the development of 
“sustainable cities,” and complements urban development agendas designed to realize a range 
of social, environmental, and economic co-benefits.  

Recognizing this potential, the World Bank initiated a program to work with city governments in 
Sub-Saharan Africa to formulate sustainable energy strategies that align with local and national 
priorities. Three cities were identified for this first phase—Nairobi in Kenya, Addis Ababa in 
Ethiopia, and Accra in Ghana. The primary objective of the study was to develop 
recommendations for energy efficiency interventions across key sectors in each of these cities, 
and develop an Energy Efficiency Action Plan (EEAP) that the city governments can adopt and 
implement. The emphasis of the report is on what municipalities / city authorities can 
potentially do in order to improve energy efficiency in activities under their control. There 
are several other key stakeholders who can implement energy efficiency measures, but the 
report focuses on what city authorities can do. There are summary tables which highlight what 
other stakeholders, such as utilities and national governments, can do. The study also aimed to 
understand how city governments can work toward facilitating and supporting local energy 
efficiency investments and initiatives, alongside international development institutions.     

The study methodology combined data gathering through on-site field visits, discussions with 
close to two-dozen key officials in each city, and the application of the Tool for Rapid 
Assessment of City Energy (TRACE), which was developed by the World Bank’s Energy Sector 
Management Assistance Program (ESMAP). The basic performance data were used to 
benchmark city energy performance and, hence, identify sectors and subsectors where the 
cities were doing well or could improve. The same approach was used to calculate energy 
efficiency potential, which, together with discussions with key officials resulted in prioritized 
sectors for energy efficiency interventions. Within the sectors, energy efficiency 
recommendations were identified based on global best practices and political economy 
discussions with key city officials. Additional field visits were used to refine the estimates of 
potential savings, in order to obtain results that are at or around pre-feasibility level. This 
approach was followed for a few selected recommendations which had significant potential and 
for which cities had demonstrated strong interest.  

This report summarizes the findings of the study, including local priorities and challenges, 
barriers to the uptake of energy efficiency, recommendations to address these barriers, and 
specific implementation actions for cities. It is one of four reports produced from the study. 
Three reports are specific to each city—i.e., Accra, Addis Ababa, and Nairobi—and this report 
summarizes and draws lessons learned from these three cities. The report also discusses 
potential implications and opportunities for other city administrations and development 
institutions, when considering similar programs.  

This report is structured such that it starts with a high-level executive summary of findings from 
the three cities, which is followed by slightly more information in the city-specific chapters— 
namely, Chapter 2 summarizes Accra findings, Chapter 3 summarizes Addis Ababa findings, 
and Chapter 4 summarizes Nairobi findings. Chapter 5 draws implications and lessons learned 
for Sub-Saharan African cities, and development institutions, from the successful energy 



Development of Energy Efficiency in Sub-Saharan African Cities—Lessons Learned Report 2 

efficiency initiatives identified across the three pilot cities. For good measure, Annexes 1, 2, and 
3 are detailed reports from each city.  

1.2 Opportunities and Barriers to Investment in Energy Efficiency  

Significant energy efficiency potential exists across the three pilot cities. The scale of the 
opportunity varies, depending on local context and the specific sector. It ranges from a potential 
50 percent reduction in street-lighting costs in Nairobi, to an approximately 30 percent savings 
in the potable water sector in Addis Ababa, to energy savings of 10–50 percent (depending on 
the building type) in the buildings sector in Accra.   

While several institutional, financial, market, and policy barriers exist that inhibit the uptake of 
energy efficiency across all three cities, four key themes emerge:  

1. Limited awareness among stakeholders, from policy makers and decision makers to 
local residents, means that energy efficiency is not embedded into ongoing decision 
making at all levels. This often includes a lack of awareness of technological and policy 
solutions, as well as the long-term benefits of investing in energy efficiency. The 
situation is often exacerbated by limited collaboration and sharing of expertise across 
local, regional, and national institutions and stakeholders. 

2. Inadequate institutional capacity within city governments, from both technical and 
resourcing perspectives, results in challenges for city governments in creating the much- 
needed enabling policy framework for energy efficiency or in implementing local and 
internal initiatives.   

3. Another common theme that emerged from all three cities is the lack of public finance, 
combined with the required incentives and drivers necessary to leverage private-sector 
finance. This is currently constrained by the high cost of borrowing and perceived risk 
associated with such investments.  

4. The lack of growth of a commercial market for energy efficiency is a result of the 
combination of these barriers, which is manifested by limited investor confidence. This is 
further compounded by insufficient data to identify and quantify tangible investment 
opportunities for energy efficiency.  

At the same time, developing cities are seeing significant ongoing investment in infrastructure, 
including energy, transport, buildings, and waste management facilities. This investment 
presents a major opportunity for developing cities to leapfrog inefficient technologies, 
processes, and systems and adopt the most advanced and sustainable solutions both for 
activities under the control of cities, as well as for activities that they strongly influence along 
with other key stakeholders, such as national governments, utilities and the private sector. 
Otherwise, these cities may be locked into outdated, inefficient technologies for many decades 
to come.  

 

1.3 Need for Coordinated Action  

The need for coordinated action by cities, international development institutions, and other 
stakeholders to overcome the barriers inhibiting the realization of energy efficiency benefits is 
pressing. Energy efficiency is fundamental to sustainable urban development. It impacts almost 
every aspect of cities and municipal services: power, water, solid waste, buildings, transport, 
and lighting. Embedding energy efficiency considerations into local policy frameworks and 
ongoing regular decision making can deliver accelerated social, environmental, and economic 
benefits for cities by: 

 Reducing energy bills for residents and business, with savings returned to the economy 
in the form of increased spending and investments. For instance, energy savings of 20–
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40 percent can be realized in residential buildings in Accra, and could be diverted toward 
improving standards of living. 

 Improving the resilience of the economy by reducing reliance on energy imports. For 
example, Ethiopia could import approximately 29 percent less fuel by implementing a 
vehicle efficiency program in Addis Ababa alone. 

 Improving municipal services, such as water supply, street lighting, and solid waste 
management, thereby contributing to improved public health and safety. As an example, 
a street-lighting retrofitting and expansion program in Nairobi could realize wider co-
benefits, such as security and economic activity. 

 Reducing air pollution and mitigating climate change associated with the use of fossil 
fuels. For example, replacing the public transport vehicle fleet in Addis Ababa with newer 
models could reduce carbon dioxide emitted by vehicles by 47 percent.1 

 

1.4 Summary of Findings for Pilot Cities 

The recommendations and action plans for all three cities were informed by consultations with 
city officials in each city, the technical viability of specific energy efficiency measures, and the 
interventions required to address existing barriers. An overview of the main barriers identified in 
each city and key recommendations is provided below. The barriers listed are sector specific 
and are in addition to the general institutional, financial, and data barriers discussed above. 
Chapters 2, 3, and 4 of this report provide additional details in the form of extended summaries 
for Accra, Addis Ababa, and Nairobi, respectively. Annexes 1, 2, and 3 present detailed 
information about each city. 

1.4.1 Accra  

Ghana’s medium-term priority goal is to achieve macroeconomic stability and expand its 
economy to a middle-income status by 2020.1 However, the severe national electricity 
shortages result in frequent load shedding and high energy price inflation (which was 12 percent 
in the third quarter of 2014 alone), making it more difficult for Ghana to achieve its goals. 
Municipal energy efficiency can help lower the energy costs while improving the quality of 
municipal services provided; thus contributing to the national strategic goals. As a result, the 
World Bank, along with the City of Accra to identify energy efficiency opportunities across a 
range of sectors. Accra Metropolitan Authority (AMA) has influence over about 49% of energy 
consumed in Accra. Several other stakeholders beyond the municipality (such as the national 
government and Electricity Company of Ghana) exert direct or strong influence on energy use 
and efficiency in Accra, and potential interventions under their control are briefly summarized in 
the table below.  Given the relatively limited influence of the municipal authority in Accra over 
power consumption, working with other stakeholders such as the local utility, energy 
commissioner and national government is critical for realizing sizable energy efficiency gains in 
Accra. Table 1-1 summarizes the recommendations and EEAP developed for two priority 
sectors—buildings and solid waste – for the Accra Metropolitan Authority: 

Table 1-1: Barriers to and Recommendations for Energy Efficiency in Accra 

Potential Additional Sector-Specific Barriers Recommendations 

Buildings Sector  

 
1 Estimated calculations were based on the levels of greenhouse gases in of carbon dioxide equivalents (CO2e) emitted per vehicle 
model and their measured fuel efficiency. 
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Energy savings of 10–50% 

in existing buildings, 

depending on building use 

and current baseline. 

Ability to realize low-cost 

opportunities by integrating 

solar passive design 

principles within building 

codes for new buildings. 

 Targeted policy framework and 

standards addressing energy 

efficiency are limited; 

 Enforcement of urban planning 

and zoning principles is limited;   

 Incentives are split between 

developers/landlords and end 

users; and  

 Technical capacity among 

building professionals is limited.  

 Develop policies and 

regulations, including 

mandatory energy 

performance standards for 

municipal, commercial, and 

residential new buildings; 

 Tailor urban planning to 

ensure zoning plans and 

building codes align and that 

land is zoned with the 

surrounding environment and 

required natural resources in 

mind;  

 Provide financing 

mechanisms, including 

access to low-cost finance to 

developers and asset owners 

and green mortgages for the 

residential sector; 

 Build capacity, target training 

and support for staff, engage 

with relevant stakeholders, 

and coordinate efforts; and 

 Raise awareness to 

encourage positive behavioral 

change, and use 

demonstration projects to 

showcase good practices in 

energy-efficient building 

design. 

Solid Waste Sector 

Ability to improve municipal 

services and realize co-

benefits, such as improved 

sanitation and public 

health. 

     

 High quantum of waste 

generated per capita compared 

with other cities in the region 

creates financial and logistical 

burdens; 

 Fixed monthly tariffs by income 

class and tariff levels are not 

directly linked to the volume of 

waste collected, which limits 

profit margins for waste 

contractors and thereby 

investment in efficient equipment; 

 Tariff structures and contracts do 

not stipulate minimum energy 

efficiency standards;  

 Lack of waste segregation at 

source limits possibilities for 

 Structure tariffs for waste 

collection fees to residents 

and waste disposal payments 

to contractors linked to waste 

volumes and bin sizes; 

 Set tariffs based on assumed 

good practice standards for 

waste collection and 

transportation, and set up a 

technical committee to 

determine these tariffs; 

 Target efforts to reduce waste 

through public awareness 

complemented by suitable 

incentives and enabling 

policies; and 

 Combine revenue collection 
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recycling and composting; and 

 Lack of local recycling 

businesses prevents effectively 

channeling recyclable waste 

streams. 

for local taxes (property 

taxes, business rates, and 

solid waste management 

fees), preferably through a 

public–private partnership to 

exploit economies of scale. 

 

1.4.2 Addis Ababa 

As a rapidly urbanizing business center with extensive associated economic growth, Addis 
Ababa has been identified as a node of economic, social, and environmental importance for 
Sub-Saharan Africa. By pledging to be part of the International Council for Local Environmental 
Initiatives and the global C40 Cities Climate Leadership Group, the city government has already 
demonstrated a keen interest in sustainable energy and climate change issues. Energy 
efficiency directly supports the city’s climate change and economic growth goals. Addis Ababa’s 
energy efficiency recommendations and action plans were developed for three priority sectors: 
potable water; industry (specifically tanneries, these being the largest small and medium 
enterprise (SME) sector in and around Addis Ababa); and transport. The sectors were chosen 
based on comparative benchmarking, their energy efficiency potential, and consultations with 
the client. Table 1-2 summarizes the sector-specific potential, barriers, and recommendations. 

 

Table 1-2: Barriers to and Recommendations for Energy Efficiency in Addis Ababa 

Potential Additional Sector-Specific Barriers Recommendations 

Potable Water Sector  

Potential to address 

system losses by 37%, 

thereby easing water 

shortage problems. 

Electricity savings in the 

region of 12–30%. 

 Data to inform interventions are 

limited; 

 Costs of treatment and 

distribution are not covered by 

tariffs; 

 Large proportion of the 

population accesses water via 

communal taps, rather than 

household-level connections; 

 Energy efficiency procurement 

guidelines are lacking; and 

 Technical capacity to roll out 

energy-efficient solutions is 

limited. 

 Comprehensive mapping of 

water network; 

 Conduct a feasibility study of 

technical and nontechnical 

losses; 

 Develop guidelines for 

procuring energy-efficient 

technology (e.g., for pumps 

and motors); 

 Install an active leak-detection 

system; and 

 Exploit synergies with the 

World Bank’s Urban Water 

Supply and Sanitation Project 

projects and other ongoing 

initiatives. 

Tanneries Sector  

Savings of 15–20% on 

electricity consumption and 

17–26% on thermal energy 

 Cost of electricity is artificially 

low; and  

 Policy framework and standards 

 Set short-term targets, 

complemented by medium- to 

long-term targets, to allow 

business to make informed 
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consumption. that encourage energy efficiency 

in SMEs are lacking. 

investment decisions and 

facilitate long-term investment 

planning;  

 Harmonize target setting and 

reporting for all fuels within 

current institutional 

structures—e.g., to the Energy 

Authority or Addis Ababa 

Environmental Protection 

Agency;  

 Require energy efficiency 

labeling for heat-generating 

equipment, including setting 

an age limit on importation of 

old equipment; and 

 Raise awareness via trade 

associations to showcase 

good practices. 

Transport Sector 

Reducing annual current 

petrol consumption by 48.5 

million liters and diesel 

consumption by 66.8 

million liters, by replacing 

the vehicle fleet with newer 

models. 

 Current tax structures encourage 

importation of old vehicles; and  

 Enforcement of vehicle emission 

standards is lacking.  

 Strictly enforce vehicle 

emissions standards; 

 Create a replacement program 

for public transport vehicles, 

especially for minibuses; 

 Build capacity for city 

departments and national 

institutions working on 

emission standards; and 

 Raise awareness on fuel 

savings through regular 

maintenance of vehicles. 

 

1.4.3 Nairobi 

The Kenyan economy is performing well in the region and growing at a steady pace. As a 
capital city, Nairobi is a key national and regional node for commerce. Currently contributing 63 
percent to the national gross domestic product (GDP)2 Nairobi plays a significant role in Kenya’s 
economic development. Within this context, the governor of Nairobi set a 7-pillared strategy 
focusing on improving safety and security, improving resource management, and sustained 
enterprise development/Employment. Municipal energy efficiency not only supports these goals, 
but also improves the quality of municipal services provided. The Nairobi recommendations and 
action plans were developed for three priority sectors—street lighting, municipal buildings, and 
solid waste—as outlined in table 1-3 The selection of these three sectors was based on 
consultations with city officials and the technical energy efficiency potential in the sector. 
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Table 1-3: Barriers to and Recommendations for Energy Efficiency in Nairobi 

Potential Additional Sector-Specific Barriers Recommendations 

Street-Lighting Sector 

Reducing current annual 

expenditure on electricity 

and ongoing maintenance 

of street lighting by 

approximately half by 

retrofitting with energy-

efficient technologies, 

with a payback period of 

7–8 years. 

Ability to realize co-

benefits, such as 

increased security and 

economic activity through 

a street-lighting 

expansion program.  

 Availability of public-sector finance 

to improve and expand existing 

street lighting infrastructure is 

limited; 

 Energy surges cause high-

pressure sodium (HPS) bulbs to 

fail;  

 Resources (workforce and 

finance) are inadequate for 

maintaining the current street-

lighting infrastructure, and instead 

are being used for expanding the 

street-lighting network; and  

 Although Nairobi is experienced in 

innovative financing solutions, 

there are challenges to ensuring 

sustainability of initiatives—e.g., 

ongoing issues regarding 

maintenance responsibility for 

street lighting delivered by private 

sector in lieu of advertisement 

rights. 

 Retrofit existing street and 

public lighting with light-

emitting diodes (LEDs) 

delivering K Sh 200–328 

million (US$2.2–3.6 million) in 

energy and operation and 

maintenance savings annually; 

 Expand the coverage of street 

lighting using LED technology, 

requiring an investment of K 

Sh 9.0–10.7 billion for 100% 

coverage across the city, and 

delivering savings of K Sh 

800–1,312 million per annum 

compared with a conventional 

HPS specification; and 

 Establish collaborative 

arrangements between public 

and private sectors to leverage 

finance for the retrofit and 

expansion program. 

Buildings Sector  

Estimated energy savings 

of 15–20% in existing 

buildings through efficient 

lighting, ventilation, 

pumps, and motors. 

Ability to realize low-cost 

opportunities by 

integrating solar passive 

design principles within 

building codes for new 

buildings.  

 Targeted policy framework and 

standards addressing energy 

efficiency are limited;  

 Incentives are split between 

developers/landlords and end 

users; and 

 Technical capacity among building 

professionals is limited. 

 Set mandatory green building 

standards for new buildings;  

 Conduct audits for all existing 

municipal buildings;  

 Gradually lower the threshold 

for energy audits in 

commercial buildings to below 

the 15,000 kilowatt-hour 

annual energy consumption 

level currently set within the 

national policy framework;  

 Develop energy efficiency 

targets and guidelines for 

existing municipal buildings; 

 Provide low-interest loans and 

green mortgages for energy 

efficiency in commercial and 

residential buildings; and 

 Raise awareness and build 
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capacity of building 

professionals and municipal 

staff. 

Solid Waste Sector 

 
Potential for waste-to-

energy technologies, in 

particular anaerobic 

digestion, due to high 

proportion of organic 

waste stream. 

 High contamination limits potential 

for using organic waste as a 

resource; and 

 Recycling rates are low because 

of poor citizen participation. 

 Establish a small-scale biogas 

pilot in the commercial district 

using organic waste from local 

markets as a demonstrator for 

a potential larger project; with 

an initial capital investment of 

around K Sh 650 million 

(US$7.2 million), the pilot has 

an indicative payback of 

around 7–8 years, without 

accounting for the avoided 

costs of waste disposal; 

 Conduct a feasibility study for 

materials recovery facility to 

sort and recover recyclable 

materials; and 

 Conduct a feasibility study for 

large-scale anaerobic 

digestion opportunities based 

on findings of pilot. 

 

1.5 Opportunities for Other Cities  

The approach taken and key themes that have subsequently emerged in the energy efficiency 
action plans developed for the three pilot cities may have relevance for other Sub Sahara 
African cities.  

Recognizing that EE contributes to the city’s priorities is undoubtedly the key first step. The next 
step is selection of suitable projects under the direct influence of cities. The selection of EE 
projects should ideally be based on what would deliver quick wins providing maximum benefit 
for the city, in terms of sustainable economic, environmental, and social development. This will 
often necessitate a framework for assessing projects against set criteria.  Creating the right 
policy and incentive framework to encourage all stakeholders to reward improved performance 
would be a step in the right direction. 

The impact of “no/low cost” interventions, such as good urban planning and incorporating solar 
passive design principles in building codes, cannot be underestimated. Because EE may not 
always require significant levels of investment, city governments should look for easy wins that 
have the potential to showcase the benefits and assist in gaining political buy-in.  

Cash-constrained city governments could give priority to revenue-generating projects, which 
would allow them to reinvest revenue into other initiatives. For example, in the waste sector, 
recyclables could be sold to local recycling businesses, and non-recyclables could be used in 
waste-to-energy plants to generate electricity. Energy efficiency interventions in buildings and 
industrial facilities also often generate revenue, as they reduce ongoing expenditure on energy 
bills and infrastructure.  
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Because city governments will typically have limited upfront capital to invest in projects, a range 
of options and innovative financing approaches needs to be considered, such as using 
municipally owned land as equity for projects or using advertising rights to raise capital. 
Leveraging private investment via public–private partnerships (PPPs) is often a good approach, 
but it is essential for city governments to obtain independent data and advice, and understand 
the full financial case before entering into long term commitments with private-sector partners.  

 

1.6 Recommendations for Development Finance Institutions 

Given that developing cities at present often do not have the required institutional capacity and 
capital to maximize the benefits from energy efficiency, international development and/or 
financing institutions can play a key facilitating role. This study has highlighted the following 
main areas that will typically need to be addressed at the program design stage. 

 The first step is facilitating the establishment of a high-level (national) policy framework to 
support energy efficiency and providing support for the development of the associated legal 
framework. This could be implemented as part of a development policy loan. 

 Reliable data is essential to understanding the challenges faced and potential opportunities. 
Therefore, facilitating data gathering, to establish a robust evidence base, would need to be 
the next step, to assist city governments with defining viable energy efficiency initiatives or 
programs at a local level. Stakeholder engagement with key role players that are involved 
with the promulgation and implementation of regulations within the city has proven to be 
beneficial in understanding where data gaps exist and how they may be resolved. The 
introduction and demonstration of best practice methods of data collection, record keeping 
and analysis could be provided as an initial step during project commencement as a 
guideline. This would provide key stakeholders with an effective methodology for identifying 
data gaps, extrapolation of data and the type of mechanisms needed in place for quality 
analysis to be derived. When addressing sectors that are not within the municipality’s 
authority, it may prove beneficial to engage with national bodies and extend the number of 
cities involved, in order to specifically address the sector in question. 

 When considering funding and investment in projects at a city level, finding the right local 
partner to work with can be challenging. There are likely to be multiple agencies with 
responsibility at the city level, across a range of sectors. Therefore, this will need careful 
consideration. One approach might be to bundle city-level projects across different sectors, 
impacting the scale. No single sector would typically have the desired scale of opportunity, 
and often no single agency would have the capacity to deliver the size of project attractive to 
international funders and donors. Other ways of bundling projects might need to be 
considered, such as bundling projects in a specific sector across a number of cities. 

 Since developing cities often have poor credit ratings, international financing institutions can 
ease financial constraints for major projects—e.g., through the provision of guarantees. 

 Dissemination of best practice through working with and learning from counterparts in other 
countries and cities can provide encouragement and leverage to propose and implement 
initiatives. 
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2 Accra 

The Ghana Shared Growth and Development Agenda (GSGDA) recognizes energy efficiency 
as a foundation for sustainable urban development.3 By implementing cost-effective energy 
efficiency measures, particularly in the city’s priority sectors, the Accra Metropolitan Authority 
(AMA) can lower service provision costs and improve the quality of service provided while 
actively participating in the GSGDA. The objective of this World Bank study was to prepare 
recommendations for energy efficiency interventions across key sectors in Accra and develop 
an EEAP that can be implemented by AMA. This would account for 49 percent of the energy 
consumed in Accra, and compliment activities by other stakeholders who have direct influence 
over energy consumption in the city. The methodology applied involved a desk review of 
existing literature, primary data collection by local consultants working with city representatives 
on the ground, and in-country missions involving meetings and interviews with key private- and 
public-sector representatives. More details about the methodology are provided in Box 1. The 
solid waste and buildings sectors were identified as priorities for implementing energy efficiency 
measures because of their energy efficiency potential and the fact that AMA has significant 
influence over the sectors. They also significantly improve urban livelihoods by increasing 
efficiencies of waste collection and encouraging investment in energy-efficient technologies 
through the promulgation and enforcement of building regulations. 

This section summarizes the key findings and recommended actions for the priority solid waste 
and buildings sectors.  

 

2.1 City Context 

Accra is one of the fastest-growing cities in Ghana, with an annual population growth of 3.5 
percent. In recent years, the commercial sector has grown significantly, resulting in rapid urban 
migration, placing major strain on the city’s energy infrastructure. A limited supply of adequate 
and reliable energy to meet the growing demand has the potential to compromise the city’s 
further growth. Recent shortages of gas deliveries from Nigeria for electricity generation have 
resulted in electricity shortages and load shedding. In turn, inefficient energy use has restricted 
the ability of AMA to provide municipal services effectively and efficiently. 

Low-income housing provides accommodation for approximately 60 percent of the population in 
Accra; however, the city is experiencing an increasing shortage of resources to accommodate 
its expanding population. At a national level, there is a deficit of approximately 1.7 million 
dwellings (UN-Habitat).4 According to discussions with the town and county planning 
department within AMA, the annual demand for housing is 150,000 units, resulting in 
overcrowding, and constrained facilities and resources. The ongoing migration of people is 
contributing to the already overcrowded city, leading to increased volumes of solid waste and 
poor urban sanitation. 



Development of Energy Efficiency in Sub-Saharan African Cities—Lessons Learned Report 11 

BOX 1: Data collection and extrapolation methodology used for Accra 

 

 

 

 

The sectors identified with the greatest potential for energy savings for AMA were the solid waste sector and the buildings sector 

(municipal, commercial and residential); however, the local municipality, AMA, has limited influence over other sectors which are 

important in terms of energy consumption in Accra. As such, there is strong need to work with other stakeholders, particularly the 

Energy Company of Ghana, Energy Commission and the ministries of energy, and local government.  

The first step in the methodology was gathering data on energy consumptions in each sector. Historically, energy consumption 

data, collected for the TRACE tool, was only available at a national level, under the authority of the Ghanaian Ministry of Energy, 

and could not be disaggregated further to individual buildings or businesses. A declaration made in 2014, by the Ministry of 

Energy, requires all municipal buildings to have prepaid meters installed, which will significantly assist in data collection going 

forward. Inconsistencies in the initial datasets (Annex 4) were as a result of outdated references. Improvements on the quality of 

energy consumption data during the project were as a result of first-hand stakeholder engagement and direct data collection 

during missions to the cities. Specifically, it was noted that high energy usage was predominantly as a result of air-conditioning to 

address high indoor ambient temperatures. This is due to poor building design in the context of the local environmental conditions.  

Relevant fuel consumption data for the transportation of solid waste was not available during the initial data collection phase, as 

the responsibility for this sector had shifted from the municipality to the private sector. The AMA had previously managed solid 

waste collection; however, difficulties arose when the municipal fleet became inoperable. As a result, the collection of waste was 

outsourced to private waste collectors, who were contracted to collect the waste and associated revenues from nine designated 

areas. During stakeholder engagement with the private waste collectors, data was gathered on the type of vehicles used, fuel 

consumption, routes used and the identification of potential opportunities for waste to energy technologies.  

The next step was prioritizing the sectors for the city to tackle energy efficiency. Since this data was limited, the team extensively 

discussed (to better understand the potential in the sector, and the political economy of different measures) with the city authorities 

in order to come up with the priority sectors. This also included assessing the level of influence the municipality has on the key 

sector. The relevant AMA jurisdiction for these two sectors includes: 

 development of regulations to monitor the construction and operation of each building within the city limits; and 

 development of waste collection tariff structures for high, medium and low income housing areas. 

 

Going forward, the AMA is therefore well placed to promote energy conservation in the solid waste and building sectors through 

awareness raising and promoting behavioural change. Shifts towards energy conserving behaviour have already been 

demonstrated with Ghana’s commitment to the Montreal Protocol, through the Ghana Ministry of Energy and the Energy 

Commission. These national entities have already achieved the successful promulgation and implementation of regulations to 

encourage technology shifts, with the aim of reducing greenhouse gas impacts. Such programmes include:  

 replacement of energy intensive refrigerators with energy efficient models,  

 replacement of incandescent lighting with CFLs and more recently LEDs, and 

 demand side management (refrigerators to be switched off for a couple hours). 

This is examined in greater detail below, in Section 5.2. 

The final step was synthesizing the recommendations and refining the energy efficiency potential estimates This largely relied on 

in-field walk-through audits. The team visited the both private buildings (e.g. ECOBANK, and a few households) and public 

buildings (Ministry of Local Government, Ministry of Energy and Petroleum and AMA offices). In the waste sector, the team visited 

private operators such as Jekora Ventures. From this exercise, the team was able to estimate the potential associated with the 

different activities. Because this is an intensive process, the team focused on the most promising interventions and some 

estimates are precise while others are fairly broad. 
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2.2 Key Actions per Sector 

2.2.1 Buildings 

Energy efficiency potential  

AMA has the jurisdiction and, therefore, the mandate to implement energy efficiency projects in 
municipal buildings, and to influence buildings in the private and commercial sectors. The 
energy-saving potential for relatively low-cost measures, with short payback periods (in the 
range of 1–3 years), ranges from 10 percent to 50 percent across various building types. 
Interventions across the commercial and residential building sector, which currently represents 
approximately 50 percent of AMA’s energy spending, can also significantly reduce energy 
expenditure. The building sector is growing rapidly, with many new buildings demonstrating a 
trend toward architectural styles that incorporate large glazed facades and a high use of energy-
intensive air-conditioning equipment. By targeting the building sector as a whole, AMA can 
become a regional leader in supporting and stimulating energy efficiency in the sector. 

 

Summary of Accra EEAP  

Table 2-1 summarizes the priority actions identified for the building sector: 

 

Table 2-1: Building Sector Action Plan Summary for Accra 

Priority 

Sector 
Recommendations Action Plan 

Buildings 
Develop policies and 

regulations. 

Commercial and Residential Buildings 

 Establish an internal AMA team responsible for liaising with 

national stakeholders to ensure the promulgation and 

implementation of country-specific building codes. This 

would also bring in other stakeholders who might 

specifically focus on AMA for implementation given that 

AMA is the larger city in the country. 

 Carry out detailed financial viability and impact 

assessments for policy options that support energy 

efficiency, including tightening standards over time and the 

expected trajectory. 

Municipal Buildings 

 Define internal building performance standards for new and 

existing buildings. 

 Establish annual improvement targets for existing municipal 

buildings. 

 Integrate annual and medium-term targets for AMA’s 

Metropolitan Works Department to enforce proposed 

policies. 

 Revise procurement guidelines to integrate energy 

efficiency in the purchase of equipment and facilities. 

 Draft green building codes specifically for municipal 

buildings, to demonstrate leadership in energy 

conservation. 
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Priority 

Sector 
Recommendations Action Plan 

Provide financing. 

 Liaise with national ministries and the Energy Commission 

on the design of a low-interest credit line for investment in 

energy efficiency and renewables.  

 Liaise with commercial banks on implementation 

timescales to ensure alignment with planned policies. 

Upgrade urban 

planning. 
 Direct the AMA Town and Country Planning Department to 

review zoning plans to align with building codes. 

Build capacity.  

 Carry out skills gap analyses for both internal AMA staff 

and wider industry stakeholders on issues related to energy 

efficiency.  

 Develop targeted capacity-building programs for 

professional groups. 

 Liaise with industry stakeholders and real estate developer 

associations to coordinate building initiatives.  

Raise awareness.  
 Identify key target audiences, including industry 

professionals, product manufacturers, developers, building 

owners, and energy consumers. 

 

2.2.2 Solid Waste 

Energy efficiency potential 

The solid waste sector has historically formed a key part of AMA’s annual budgetary 
expenditure. To address this issue, AMA introduced the “polluter pays” principle, requiring 
residents to pay a waste collection fee. However, sanitation levels and related health issues 
remain a key concern for AMA, with an estimated 600 metric tons of uncollected waste each 
day. Current data indicate that the amount of solid waste generated per capita is significantly 
higher in Accra than in other African cities with a similar Human Development Index, such as 
Lagos and Nairobi. Therefore, there is potential for an energy-efficient waste management 
strategy that could also tie in with other existing and proposed initiatives in the solid waste 
sector. The energy efficiency potential in this sector mostly comes from improved waste 
collection and transportation to the landfill. Waste collection improvements typically increase 
energy efficiency by 5–10 percent through route optimization, better vehicle maintenance, and 
driver training. Transfer stations, which improve efficiency based on their locations, are being 
built under the Accra Sanitary, Sewer and Storm Water Drainage Alleviation (AS3DAP) project.  
Decreased waste generation also reduces the need for waste transportation and collection. 
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Table 2-2: Solid Waste Action Plan Summary for Accra 

Priority 

Sector 
Recommendations Action Plan 

Solid Waste 

Management 

Improve contract 

management. 

 AMA will liaise with waste collection contractors to outline 

and propose a “tonnage-based payment” approach. 

 Once agreed upon, AMA will revise contracts with specific 

clauses covering pricing structure, the parameters used to 

assess performance, and any related penalties. 

 AMA will appoint a Solid Waste Technical Committee to 

calculate the waste collection tariffs and ensure the 

inclusion of inflationary adjustments and the use of efficient 

equipment, systems, and best practice standards. 

 AMA internal team will outline and develop a combined 

revenue collection system for local taxes, working in 

partnership with a private-sector partner to bring in specific 

expertise on solid waste management. 

Reduce solid waste 

through effective 

policies, incentives, 

and public awareness. 

 Solid Waste Technical Committee will set a “polluter pays” 

fee for different consumers, taking account of total 

projected costs for waste collection and disposal, and 

global best practices in waste management. 

 AMA will design, consult on, implement, and enforce 

targeted polices aimed at reducing waste, including the 

development of targeted awareness programs. 

 AMA will work with the private sector to roll out targeted 

initiatives aimed at reducing waste, such as encouraging 

suppliers to take back packaging waste and encouraging 

local recycling enterprises. 

 Initiatives driven by AMA will be aligned with parallel 

initiatives, such as the AS3DAP. 

 

 

Summary of Accra EEAP 

A key aspect behind developing the EEAP for Accra is that there is an internal organizational 
structure that coordinates collaboration between key stakeholders and the implementation of 
energy efficiency initiatives. Table 2-3 summarizes potential activities for other key 
stakeholders:. 

Table 2-3: Summary of key recommendation for other stakeholders with influence over energy consumption 
in Accra 

Key stakeholders Role in Energy Efficiency 
Possible 

recommendations 

Energy Commission In its role of technically regulating the 
development and utilisation of energy resources 
in Ghana, the energy commission could focus on 

 Form a technical 
committee that 
advises on the 
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urban areas since they are responsible for most 
of the energy consumption in Ghana.    

following: 

 Development of 
building standards, 
incorporating solar 
passive designs, 
thus reducing the 
need for energy 
use to maintain 
comfort levels 

 Enforcement of 
green building 
standards from the 
onset (from the 
planning stage 
right through to 
construction) 

 Incentivize 
renewable energy 
technologies for 
residential, 
commercial and 
industrial buildings 
through tax 
rebates or 
replacement and 
substitution 
programs 

 Engage with key 
industry 
stakeholders to 
develop 
benchmark data 
which is 
incorporated into 
building designs 
and possibly 
mandated on new 
build 

Ministry of Energy 
and Petroleum 

Formulates policies that provide a legislative 
environment that is enforceable to ensure energy 
efficiency and energy conservation initiatives. 

Utility 
Implement demand side management programs, 
and support stakeholders doing the same. 

Energy Foundation Implement and incentivise energy efficiency and 
energy conservation initiatives amongst the 
community via awareness programmes. 

Ministry of Water 
Resources, Works and 
Housing 

Coordinate energy efficiency policies and 
programmes. Monitoring and evaluation of 
promulgated energy efficiency policies, 
programmes and private entities responding to 
implementing programmes.  

Ghana Green Building 
Council 

Implements and develop green building 
standards that are aligned with the Australian 
Green Star rating, which encourages energy 
conservation into the initial design of the 
building. Currently a voluntary initiative, 
however, with the release of the green building 
standard, the Ghana Green Building Council could 
play a larger role in the implementation of the 
green building standards in the near future. 

Ministry of Local 
Government and 
Rural Development 

Transforming local government to serve 
effectively as facilities that ensure efficient use of 
local natural resources, such as energy and water 
within municipal boundaries. 
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3 Addis Ababa  

The Growth and Transformation Plan (GTP) provides strategic steps toward sustainable growth 
within Ethiopia. As a federal city, Addis Ababa plays a key role in prioritizing and implementing 
these strategic steps to ensure sustainable economic growth. With an expected major 
population increase, coupled with industrial growth, the future potential demand on energy 
resources and energy infrastructure is significant. The city recognizes energy efficiency as a 
necessary tool to achieve growth and development sustainably, as outlined in the GTP.  

The objective of this World Bank study was to prepare recommendations for energy efficiency 
interventions across key sectors in the city and develop an EEAP that can be implemented by 
the Addis Ababa City Council (AACC). There are other stakeholders who are critical for energy 
efficiency in Addis Ababa, but the study focused on what the municipality can directly 
implement, rather than what it can influence. This section summarizes key findings and 
recommended actions for the three identified priority sectors: potable water, industry, and 
transport. Additional details are provided in the stand-alone Addis Ababa Report. 

3.1 City Context 

Within the context of rapid urbanisation, Ethiopia’s hub for manufacturing, industry, and 
enterprise is located within the capital, Addis Ababa. To achieve sustainable economic growth, 
Addis Ababa requires the availability of natural resources, an integrated transport network, and 
a reliable energy supply.  

Water supply shortages affecting ~30 percent of the population are common in the city, with 37 
percent of the water supplied actually lost as a result of both technical and nontechnical failures. 
Only 65 percent of the growing population within Addis Ababa currently has a metered 
household connection to the water supply, paying a tariff of US$0.088–0.58 per cubic meter, 
depending on consumption. The water supply network is mostly gravity-fed; however, it is 40 
years old, has not been fully mapped and requires continuous ongoing maintenance.  

Potable water and a reliable energy supply are essential in the manufacturing of leather hides 
and skins, an industry that contributes approximately 10 percent to the national GDP.5 Although 
policies and regulations to ensure the efficient use of energy and promote energy conservation 
have recently been released, the capacity to enforce them is limited. Constrained financial 
resources also restrict the implementation and enforcement of energy conservation initiatives. 
The installation of energy-efficient technologies on a large scale has a high upfront cost, which 
is a major barrier without appropriate financial mechanisms in place. 

As a hub of industrial activity, Addis Ababa also has a high level of air pollution. This is 
confirmed by the Addis Ababa Environmental Protection Agency (AAEPA) and is as a result of 
an inefficient public transport network, with 1.3 million daily journeys by public transport vehicles 
that are up to 30 years old. The split of public transport journeys is dominated by minibus taxi 
journeys (70 percent), Anbessa buses (18 percent), midibuses (4 percent), and shared cars (8 
percent). High vehicle import duties on new cars make older vehicles more affordable, giving 
rise to a higher number of traffic incidents, higher levels of pollution, and reduced public safety 
and health.  
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BOX 2: Data collection and extrapolation methodology for Addis Ababa 

 

 

 

 

The AACC is a federal council with both national and city authority. The initial data collection phase was very 

comprehensive and holistically addressed; however, the distinction between data relating to the city versus 

national was not always clear. The data collection exercise yielded comprehensive results, as a result of significant 

co-operation from AAEPA (Addis Ababa Environmental Protection Agency). The AAEPA has a greater influence 

than AACC, in relation to energy consumption within city boundaries in the industrial, wastewater and public 

transport sectors.  

Based on the city’s commitment to reducing their greenhouse gas emissions, under the C40 Climate Change 

Initiative, Addis Ababa has already made significant progress in reducing energy consumption and utilising energy 

in a more efficient manner in day to day life. The AAEPA have recently promulgated regulations and policies that 

require consistent monitoring and evaluation of energy and fuel data in energy intensive sectors.  

Inconsistencies in the dataset were as a result of data inaccessibility during the initial desktop study (Annex 4), 

with few recent energy studies, i.e. from the past five years, being easily available or widely distributed. However, 

this was resolved during direct consultation with key stakeholders during the in country missions.  

It was noted that energy consumption for street lighting, the building sector and solid waste did not comprise the 

major share of the municipality’s energy spend, as per other cities in the region. Priority sectors were derived from 

the available data coupled with extensive discussions with the clients. The discussions allowed the team to better 

understand the potential in the sector, and the political economy of different measures. The discussions also 

included assessing the level of influence the municipality has in the key sector. The significant portion of municipal 

spend was on the expansion, operation and maintenance of the water supply network, as well as monitoring and 

reducing pollution in both the transport and industrial sectors. 

The supply of potable water in the city is an issue that is an ongoing challenge. The World Bank has already had 

major involvement in financially supporting projects to increase the dam capacity and the expansion of filtering and 

clarification wells. There are also opportunities for energy efficiency to reduce water wastage, therefore reducing 

unnecessary expenditure and freeing up resources for infrastructural repair and expansion.  

Public transport is a major contributor towards poor air quality and greenhouse gas emissions, with the purchase 

of new efficient vehicles constrained by high costs. The public transport fleet is estimated to comprise of 190,000 

vehicles, the majority of which have a fuel economy ranging from 8.2 to 15 litres per 100km. Additional data was 

obtained from the Addis Ababa Road and Transport Bureau which was conducting surveys of transportation within 

Addis. This data was used to refine the EE potential estimates. 

The dataset for the industrial sector was comprised of national figures and was not isolated to any specific 

industrial subsector. The team visited Awash Tannery and Fontania Shoe Factory to gather additional data on site. 

This data was used to better estimate the potential in industrial sector. Tanneries are one of the medium sized 

energy intensive industries with old infrastructure that limit process efficiencies. As a result of an unstable national 

grid, there is a high dependency on diesel generators; security of energy supply is crucial to the productivity of the 

plant. Direct stakeholder engagement highlighted the potential for the integration of renewable energy 

technologies, as well as supporting process optimisation for the tannery plants.  

The AAEPA are an environmental regulatory body; however, the monitoring and evaluation of energy saving 

activities does not fall under their jurisdiction. The formation of the Ethiopian Energy Agency (EEA) has initiated 

several regulations that will come to pass within the coming years, established through knowledge transfer 

programmes from other developing countries. This is further examined in Section 5.4. 
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3.2 Key Actions per Sector 

3.2.1 Potable Water  

Energy efficiency potential 

Initiatives financed by donors and development banks are underway to increase the capacity of 
the dams to make up for the shortfall in water supply in Addis Ababa. At the same time, 35 
percent of the population still does not have a direct household connection to the water supply 
and, therefore, has to rely on communal taps. As the water network is gradually extended in 
response to rapid urbanization, the overall demand continues to increase. The infrastructure is 
old (typically more than 40 years old), and has not been fully mapped, thus providing additional 
challenges to maintenance of the network. Therefore, addressing system losses is essential, to 
improve network efficiency and mitigate water shortages. 

The water-saving potential from adopting potential energy efficiency measures identified for 
Addis Ababa city is 30–45 percent, with a corresponding electricity-saving potential of 12–31 
percent.6 Investment payback periods for these types of initiatives are typically short to medium 
term; 7 however, although the potential for percentage savings in terms of kilowatt-hours (kWh) 
of electricity consumed is high, once this is translated into actual cost savings and payback, the 
investments look less attractive. This is directly as a result of present low electricity tariffs, which 
hide the greater underlying benefits. Therefore, projected tariff increases would need to be 
taken into consideration, to give a more accurate representation. 

 Short-term payback measures (less than 2 years) include mapping the water supply 
network, installing active leak-detection systems, procuring energy-efficient pumps, and 
effectively metering consumption. 

 Medium-term payback measures (2–4 years) include optimizing the distribution network, 
considering energy efficiency in procurement guidelines, developing an incentive 
program for the use of low-flow water fixtures in homes, and using automation to control 
pressure in the networks and to optimize the operation of pumping equipment. 

 

Summary of Addis Ababa EEAP   

Table 3-1 summarizes the priority actions identified for the potable water sector.  

 

Table 3-1: Potable Water Action Plan Summary for Addis Ababa 

Priority 

Sector 

Recommendations Action plan 

Potable 

Water 

Reduce system 

losses. 

 Initiate a comprehensive water network mapping exercise, 

along with an inventory of pumping equipment, to help 

understand opportunities for system optimization, and to 

serve as an essential resource for the design and 

optimization of future expansion of the network in response 

to city growth. 

 Procure and install an active leak-detection system 

(identified cost saving of US$3 million, with an investment 

cost of US$10.8 million). 

Improve the 

performance of the 

 Undertake a feasibility study to identify low-cost measures 

that can be implemented as part of regular maintenance 
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Priority 

Sector 

Recommendations Action plan 

current network.  and upgrade cycles. 

 Identify synergies between measures identified in the 

feasibility studies and the objectives of the World Bank’s 

Urban Water Supply and Sanitation project. 

 Once the water supply network has been improved to 

reduce current technical losses within the system, identify 

feasibility and funding mechanisms to support the 

installation of other energy efficiency technology upgrades 

at the household level, such as water-efficient fixtures.  

3.2.2 Tanneries  

Energy efficiency potential 

As the largest SME industrial subsector, the tannery subsector was chosen as a priority for this 
study by the City Government of Addis Ababa. There is a need to focus on resource availability 
and international competiveness in the leather industry in order to drive the economic growth of 
Addis Ababa. The industry faces high energy costs resulting from the increasing costs of 
furnace oil, used for heating. Equipment in tanneries is generally outdated and energy intensive, 
requiring a consistent and reliable supply of energy, which the national grid is not able to 
provide.  

The tanneries sector has significant potential to reduce consumption through the 
implementation of more efficient technologies. The electricity-saving potential for relatively low-
cost measures, with medium-term payback periods, ranges from 15 to 20 percent. Measures 
include new motors and pumps, and power factor correction. The overall energy-saving 
potential, including both thermal and electrical, ranges from 15 percent to 45 percent: 

 Short- to medium-term payback measures (<5 years payback):  

o Savings can be realized from pipework insulation, boiler descaling, and control of 
heat output. These simple, “easy win” opportunities have relatively low capital 
investment requirements and a very short payback period. Insulation of steam 
distribution pipework, boiler descaling and maintenance, and maintenance of 
steam traps have potential thermal savings of 15–20 percent (annual savings 

across the industry of approximately which is equivalent to 11–15 million liters of 
furnace oil, or US$8.9–11.8 million), with a payback of <4–6 months. 

 Medium- to long-term payback measures (>5 years payback): 

o Waste heat can be recovered from the condensate and used to preheat the feed 
to the boilers. Condensate recycling as prefeed to boilers has potential thermal 
savings across the industry of 1 percent (0.6 million liters of furnace oil, or 
US$0.5 million), with a payback of 6 years. 

o Solar water heaters (SWHs) can produce low-grade heat. The initiative can 
mitigate against further price increases of furnace oil and reduce ongoing 
operational costs for boilers, with a payback of 7–9 years. Boilers in tanneries 
use furnace oil, which, at US$0.13/kWh, is an expensive fuel source, when 
compared with electricity at US$0.02/kWh. Solar thermal for low-grade heat has 
potential total annual thermal savings across the industry of 20–26 percent 
(12.2–15.9 million liters of furnace oil, or US$9.8–12.7 million), with a payback of 
7–9 years. 

o The boilers used at tanneries are old and inefficient, and use furnace oil, which is 
a relatively expensive fuel source. New, efficient boilers would reduce the 
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operational fuel cost demands. Switching to high-efficiency boilers (and 
accurately sized to account for SWH) has potential for additional thermal savings 
of 20 percent compared with boilers that are more than 15 years old. This 
equates to approximate annual savings across the industry of 9.1 million liters of 
furnace oil, or US$7.2 million. 

o Biological wastewater treatment in response to regulations set by AAEPA. The 
technology produces biogas as a by-product, though technology costs are 
currently high (US$100,000–200,000). A pilot in Modjo Tannery could be tracked 
and monitored to review applicability for wider rollout. 

 

Summary of Addis Ababa EEAP   

Table 3-2 summarizes the priority actions identified for tanneries. 

 

Table 3-2: Tannery Action Plan Summary for Addis Ababa 

Priority 

Sector 

Recommendations Action Plan 

Tanneries 

Develop policies and 

guidelines for setting 

targets to reduce 

thermal energy 

consumption. 

 Establish a working group of key stakeholders (AAEPA, 

Ethiopian Energy Agency (EEA), Ethiopian Tanners 

Association (ETA)) to propose initial energy efficiency 

targets to be set for the sector. 

 Liaise with EEA to collaborate and harmonize target setting 

and reporting for all fuels, and expand energy efficiency 

procurement guidelines and labeling for heat-generating 

equipment. 

 Identify gaps in institutional and technical capacity within 

AAEPA to manage the reporting of thermal energy use 

within the environment. Collate with existing thermal 

energy data from the ETA. 

 Commission a technical study to inform short- and 

medium-term targets for thermal energy use in the sector 

based on existing energy data, taking into consideration 

technical potential and financial case. 

 Liaise with members of internal stakeholder team to 

consult on proposed targets and address key concerns. 

Implement regulations.  Implement and monitor schemes, allowing for periodical 

review of targets that will be tightened over time, 

depending on progress and the overall economic climate. 

 Collaborate with the ETA to guide the development of best 

practice, and provide technical support to ETA members. 

Raise awareness.   Collaborate with key stakeholders (AAEPA, ETA, EEA, and 

AACC) to implement awareness programs throughout the 

city, demonstrating projects to showcase best practice in 

understanding the energy profile of the tannery, and 

influence energy efficiency within operations. 

 

3.2.3 Transport Sector 

Energy efficiency potential 
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The high import duties (approximately 200 percent) on new vehicles result in many old and 
inefficient vehicles being used for public transport. Regulations to encourage the use of newer 
vehicles within the city have been promulgated; however, they are not enforced. Similarly, 
vehicle emission standards to ensure low levels of air pollution, including greenhouse gases, 
have been drafted; however, they have not yet been promulgated. And while no mandatory 
emissions testing is currently in place, the AAEPA plans to introduce testing requirements.  

There are more than 400,000 vehicles in Addis Ababa, and this number is growing by roughly 8 
percent per year. Almost 300,000 light-duty vehicles are emitting more than two million metric 
tons of carbon monoxide per year. The majority of these vehicles are older than 15 years, have 
high fuel consumption, and emit high levels of pollutants. A number of ongoing programs are 
aimed at improving the public transport sector, including the construction of bus rapid transit 
and light rail transit networks to expand the transport network, as well as the development of a 
vehicle fleet replacement program by the Global Fuel Economy Initiative. 

The key energy efficiency measures are as follows: 

 Introduce efficiency standards for public transportation (and private vehicles) that tighten 

over time; 

 Implement a city toll or tag system, along with emission tests; 

 Support minibus drivers and Anbessa in purchasing lower-emissions vehicles (e.g., fund 

or scrapping scheme); and 

 Conduct a feasibility study/pilot for switching to electric/hybrid buses. 

Supporting the replacement of older gasoline and diesel vehicles could result in citywide 
savings between US$50 and US$70 million, respectively. 

 

Summary of Addis Ababa EEAP   

Table 3-3 summarizes the priority actions identified for the transport sector. 

 

Table 3-3: Public Transport Action Plan Summary for Addis Ababa 

Priority 

Sector 

Recommendations Action Plan 

Public 

Transport 

Support policy and 

regulation.  

 Engage with and support the AAEPA in the promulgation 

and implementation of vehicle emission standards, 

including enforcement and penalty structures. 

 Ensure consultation with key stakeholders, such as the 

AAEPA, Taxi Owners’ Associations, and Road and 

Transport Bureau, on finalization and enforcement of 

vehicle emission standards. 

Replace vehicles.  Enforce emissions standards to work alongside Minibus 

Replacement Program, which is currently ongoing, to 

ensure taxi owners replace current older inefficient 

vehicles with newer vehicle models. 

Build capacity.   Expand the workforce through revenue from penalties, and 

establish operational structures. 

 Develop technical capacity in relation to the emission 

standards within the existing workforce, bringing in 

international expertise in collaboration with key 

stakeholders, such as the AAEPA and Road and Transport 
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Priority 

Sector 

Recommendations Action Plan 

Bureau. 

 Expand the workforce to accommodate the expected high 

number of infringements of vehicle emissions policy and 

ensure enforcement of the policy. 

Raise awareness.   Structure awareness programs around the improved fuel 

savings associated with regular maintenance of vehicles. 

 



Development of Energy Efficiency in Sub-Saharan African Cities—Lessons Learned Report 23 

 

4 Nairobi  

The World Bank worked with the city of Nairobi to identify energy efficiency opportunities across 
a range of priority sectors, which align with the long-term development vision for Nairobi, as 
outlined in Kenya’s Vision 2030. Efforts are also aimed at improving municipal service provision 
while realizing co-benefits in key priority sectors for the Nairobi City County (NCC), identified in 
the Governor’s seven pillars for sectoral implementation, namely: 

 Security 
 Resource Management 
 Enterprise Development/Employment 
 Water and Sanitation 
 Transportation, Housing, and Infrastructure 
 Education 
 Rights of the Marginalized 

 

Energy efficiency interventions were chosen in priority sectors that have energy efficiency 
potential and reinforce co-benefits, such as security, public health, and safety.8,9More details 
about the methodology are provided in Box 3 below. The interventions include retrofitting the 
existing street-lighting infrastructure and expanding it across the city, enforcing energy 
performance targets in buildings, developing capacity-building programs, and the providing 
waste-to-energy options. These programs all align with the aim to alleviate security risks within 
Nairobi and the Governor’s seven pillars for sectoral implementation, as well as support 
sustainable development, as envisioned by Kenya’s Vision for 2030.  

The objective of this World Bank study was to prepare recommendations for energy efficiency 
interventions across key sectors in the city and develop an EEAP that can be implemented by 
NCC. There are other key stakeholders, such as Kenya Power and Lighting Company (KPLC) , 
who have strong influence over energy efficiency in the city, but this report focused on what the 
municipality can directly implement. This section summarizes key findings and recommended 
actions for the three identified priority sectors: street lighting, buildings, and solid waste.  

4.1 City Context 

Total electricity consumption within the County of Nairobi is estimated at 3,384 gigawatt-hours 
per year,10 with fuel consumption at 1.7 million cubic meters of oil per year.11 Unnormalized 
electricity consumption data for existing street lighting indicated limited potential for energy 
efficiency. However, feedback from NCC, as well as observations made during the field visits, 
highlighted that a number of lights are not working at any given time, because of irregular 
maintenance.12 This explains the low levels of energy consumption, but also results in low-
quality lighting, leading to safety and security concerns. Better lighting can improve safety in the 
city. Additionally, an analysis of the technologies currently in place (HPS lamps (61 percent) and 
mercury vapor lamps (22 percent)) highlights the potential cost saving if replaced with more 
efficient technologies. 

In the building sector, NCC spends a disproportionately high percentage of the total municipal 
budget on energy costs for municipal buildings. Several factors contribute to the high energy 
use, including the use of older inefficient technologies, poor maintenance, split air-conditioning 
units in some offices, implications of climatic conditions not fully implemented in building 
designs, and limited awareness among NCC staff about how to reduce wasteful consumption.  

In terms of solid waste, the capture and recycling rates are relatively low for Nairobi, even when 
compared with similar cities.13 This presents opportunities to introduce improved solid waste 
management practices that reduce waste going to the current Dandora dumpsite. NCC would 
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benefit from understanding the viability of energy from waste, and other infrastructure 
investments, such as transfer and sorting stations to maximize recycling rates. 

BOX 3: Data collection and extrapolation methodology for Nairobi 

 

 

 

 

 

The project commenced while the Nairobi City Council was in transition to a City County, following political 

decentralisation. As a result, the city boundaries had shifted from the initial dataset collected, resulting in 

inconsistencies at the time of analysis and report compilation (Annex 4). It was noted during stakeholder 

engagement that the majority of the energy spend is used to for the operation and maintenance of municipal 

services. 

The first step in the methodology was a desk study, which yielded few results. Next the team hired consultants in 

Nairobi who met with city officials in order to obtain the data. This enabled the city to benchmark Nairobi against 

peer cities. Additionally, the team conducted field visits in Nairobi and this enabled the team to get additional data 

and use simple audits to estimate missing data.  

High energy spend by the municipality is evident in municipal buildings, street lighting and the solid waste sectors. 

As a result of this expenditure, the municipality explored a number of funding options for installing street lighting, 

including Public Private Partnerships (PPPs). Although the street lighting infrastructure has been extended and 

financed by the private sector, the installations do not use efficient technologies (e.g. LED lighting), placing further 

pressure on the constrained national grid. This also resulted in high operating and maintenance costs being 

incurred by the municipality, due to existing contract structures. The team visited various sites with different kinds of 

public lighting in order to any analytical gaps. 

The data collected on municipal buildings was not as comprehensive as initially thought, as the energy profile for 

some municipal buildings, such as hospitals, public schools and clinics was not measured. This was due to energy 

consumption being aggregated under the national utility. At the county level, data was aggregated by sector e.g. 

buildings, but rarely broken down into individual buildings. In this study, energy data for other municipal buildings 

was extrapolated based on the energy profile of the City Hall and Annex buildings, derived on the basis of 

occupancy in each building. The majority of energy consumed was from lighting and the operation of crucial 

apparatus, such as incubators, water heating, sterilisation, etc. The team visited a school and a hospital in order to 

conduct walk-through audits to further ground the extrapolations. Although the building energy intensity is not as 

high as in Accra, there is still a need for regulatory measures to monitor and evaluate energy consumption in 

municipal buildings so that it can be better managed. The national government is addressing this matter through 

the promulgation of stricter energy management regulations, which will be promulgated through, the Energy 

Regulatory Commission in conjunction with the Kenyan Association of Manufacturers.  

The data collected through stakeholder engagement was comprehensive enough to calculate potential energy 

savings through the implementation of waste to energy solutions. The high volume of organic material, separated 

out from general waste, is considered to be potentially adequate for energy production through various 

technologies, such as biogas generation, anaerobic digestion and the establishment of transfer and sorting 

stations. Studies exploring these technologies in Nairobi need updating and require significant investment in order 

for projects to be developed. 

The NCC, working with various key stakeholders, ranging from national bodies to municipal experts, has managed 

to effectively establish a monitoring system. This will be implemented through legislation, regulations and on-site 

expertise which is integrated to achieve energy management mechanisms in energy intensive industries and 

businesses. This is examined in detail in Sections 5.1 and 5.4. 
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4.2 Key Actions per Sector 

4.2.1 Street Lighting 

Energy efficiency potential 

Street lighting currently extends through to 25 percent of the total city. The remaining 75 percent 
of the city is unlit, thus jeopardizing the community’s safety. Maintenance costs for the current 
infrastructure are high, because of the use of older technologies. With this in mind, ensuring the 
reliability of energy supply to street lighting and extending the street lighting infrastructure are 
critical to improving public safety in currently unlit parts of the city. An analysis of the energy 
efficiency potential was conducted in two scenarios: 

1. Retrofitting existing street and public lighting with LEDs 

Street and public lighting currently cover about a quarter of the city, and use a mix of 
technologies, predominantly HPS lamps (61 percent) followed by mercury vapor lamps (22 
percent). A retrofit program to replace the current 22,000 street lights and 7,336 public lights 
with LEDs could deliver annual savings ranging from US$2.2 to 3.6 million2 due to reduced 
energy consumption, and lowered ongoing operation and maintenance (O&M) costs.  

2. Expanding the coverage of street lighting using energy-efficient LED technology  

NCC has currently budgeted to extend street and public lighting by 9,000 lamps over the next 3 
years, using conventional HPS technology. The estimated indicative capital investment and 
payback for various alternative options are provided below: 

 Upgrading the specification to LEDs for the planned expansion program will require an 
additional investment of US$3.6–5.8 million, delivering annual savings of US$0.7–1.1 
million. This is an additional benefit over and above a conventional specification. 

 Extending the current street-lighting coverage to 45 percent of the city requires an 
investment of US$24–25.5 million, delivering annual savings of US$1.9–3.1 million.  

 Extending the current street-lighting infrastructure to 100 percent requires an investment 
of US$100.0–118.9 million, delivering annual savings of US$8.9–14.6 million compared 
with the current scenario. A more aggressive pace of expansion could be considered, 
subject to a viable financing approach. 

 

Summary of Nairobi EEAP   

Table 4-1 summarizes the key actions identified as fundamental to realizing energy efficiency 
opportunities in the street-lighting sector in Nairobi. 

 

 
2 Exchange rate of the Kenyan shilling (K Sh) to the United States Dollar (USD) is 90 K Sh = 1 USD. 
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Table 4-1: Street Lighting Action Plan Summary for Nairobi 

Priority 

Sector 
Recommendations Action Plan 

Street 

Lighting 

Retrofit the existing 

street-lighting 

infrastructure and 

expansion program. 

 Appoint an internal NCC team responsible for leading, 

coordinating, and implementing a street-lighting retrofit and 

expansion program. 

 Build on the existing inventory and Nairobi Metropolitan 

Services Improvement Project feasibility study to document 

the city's street and public lighting system. 

 Develop a business plan for retrofitting and installing new 

street lighting, and explore financing options and loans with 

national and international institutions. 

 If a PPP model is chosen, draft (or appoint a consulting firm 

to draft) bid documents to procure PPP partners, carefully 

considering technical, commercial, and legal issues. 

 Invite bids from and review and shortlist potential PPP 

partners for detailed negotiations. 

 Draft and agree on PPP performance contracts, carefully 

considering how project risks will be addressed and 

allocated to concerned parties. 

 Invite manufacturers to present their products for testing 

and certification, and work with PPP partners to refine 

specifications where needed. 

 Roll out the street-lighting retrofit and expansion program. 

 

4.2.2 Municipal Buildings 

Energy efficiency potential 

The potential for energy efficiency in existing municipal, commercial, and residential buildings is 
restricted by the lack of energy conservation incentives factored into current building standards, 
combined with the limited consideration of solar passive design. Current municipal building 
designs have distinguishable features, dedicated pumps to alleviate flooding in the basement 
areas, limited natural ventilation, compact fluorescent lights (CFLs), and optional localized air 
conditioning, which require high levels of energy to ensure comfort.  

Energy-benchmarking activities have been initiated by independent organizations, such as the 
Kenya Association for Manufacturers (KAM) and the Green Africa Foundation, and have been 
incorporated into legislation by the Energy Regulatory Commission (ERC). These benchmarks 
have been used as a threshold for commercial and industrial buildings, while informing the draft 
green building regulations, which are in the process of being promulgated in the near future.  

While the associated upfront costs for replacement with energy-efficient technologies are often 
considered too high, energy audits can identify for building owners low-cost measures to exploit 
immediate savings. For municipal buildings, the energy efficiency potential exists through 
revised and mandatory building standards that incorporate natural ventilation and light, thus 
reducing energy consumption to ensure comfort levels. Installing renewable technologies (such 
as solar panels on municipal clinics and school roofs) to service energy demand for building 
operations can provide significant reductions in energy costs, estimated up to 50 percent, with a 
payback period of 5 years, depending on the installed system. By targeting the building sector 
as a whole, NCC can obtain a significant impact through energy efficiency. KAM conducted 
detailed studies that showed that standard energy efficiency measures would save up to 25 
percent of energy costs in the residential and commercial sectors.  
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Summary of Nairobi EEAP 

Table 4-2 summarizes the priority actions identified for the buildings sector. 

 
Table 4-2: Municipal Buildings Action Plan Summary for Nairobi 

Priority 

Sector 

Recommendations Action Plan 

Buildings 

Provide policy and 

regulatory support for 

existing commercial 

and residential 

buildings energy 

conservation. 

 Appoint an internal NCC team responsible for designing 

and enforcing local building-sector policies on green 

building design, energy efficiency, and small-scale/building-

integrated renewables. 

 Review policy options and liaise with other stakeholders 

and organizations in the process of developing country-

specific building codes, as well as those working toward 

developing and collating benchmark data on energy 

consumption—e.g., KAM, Green Africa Foundation, United 

Nations Development Programme. 

 Shortlist policy options and carry out detailed financial 

viability and impact assessments on those that support or 

incentivize energy efficiency in existing buildings—e.g., tax 

rebates for installed renewable technologies. Consult and 

engage with key industry stakeholders as part of this 

process. 

 Integrate proposed policies into the current legislative 

framework. 

 Set guidelines and procedures for the internal NCC team to 

enforce the proposed policies. 

Provide policy and 

regulatory support for 

existing municipal 

buildings to ensure 

energy conservation. 

 Define internal energy performance standards for new and 

existing municipal buildings. Carry out energy audits of the 

current municipal building stock to quantify the energy-

saving opportunities and costs and to inform standards. 

 Outline annual improvement targets to deliver those 

standards in existing municipal buildings. 

 Integrate annual targets for municipal buildings into 

departmental performance targets. 

 Draft or expand on internal energy efficiency procurement 

guidelines for equipment, including fixed building services. 

 Although current draft green building codes exist, there is a 

need for the green building codes to be implemented for 

new municipal buildings, to demonstrate commitment. 

Consult with key stakeholders, such as KAM, the Green 

Africa Foundation, and the ERC. 

Identify innovative 

financing mechanisms 

to support energy 

conservation 

initiatives. 

 Liaise and work with financiers on the design of a low-

interest credit line and/or innovative financing mechanisms, 

(ring-fenced for investment in energy efficiency and 

renewables) as a support mechanism for recently 

promulgated policies (e.g., revolving funds through Kenya 

Power or Housing Finance with a partial guarantee). 

 Discuss with local commercial banks the opportunity of 

introducing energy service companies (ESCos) into the 
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Priority 

Sector 

Recommendations Action Plan 

funding model used to ensure energy conservation. 

Capacity Building 

 Carry out skills gap analyses for both internal NCC staff 

and wider industry stakeholders on issues related to energy 

efficiency. 

 Develop targeted capacity-building programs for each 

professional group and subgroup. Liaise closely with 

industry stakeholder groups (KAM, ERC, Ministry of 

Energy, and NCC) and real estate professional 

associations (Kenya Private Developers Association and 

Kenya Alliance of Resident Associations), to coordinate 

capacity-building efforts. 

Awareness Raising 

 Identify key target audiences (including industry 

professionals, product manufacturers, developers, building 

owners, and energy bill payers), working through KAM, the 

Green Africa Foundation, United Nations Environment 

Programme (UNEP), and UN-Habitat. 

 Develop awareness programs specifically aimed to 

incentivize the identified targeted audiences through 

commercial real estate firms, residents’ associations, NCC 

staff, and advertising. Include policy drivers, energy 

efficiency benefits and innovative financing solutions. 

 Identify dissemination channels for each group and 

subgroup—e.g., commercial real estate associations, 

professional bodies, and public press. 

 

4.2.3 Solid Waste 

Energy efficiency potential 

Typically, energy efficiency potential is identified through fuel savings. However, through a 
recent initiative, funded by the Japanese International Cooperation Agency, a new energy-
efficient vehicle fleet was procured to replace Nairobi’s older municipal waste vehicle fleet. In 
addition, the city is realizing further energy efficiency potential through route optimization during 
waste collection and regular maintenance and repair of the fleet, thus reducing both the time 
spent on the road and waste volumes.  

Upon further investigation, the project team identified significant potential in utilizing organic 
waste streams to generate gas for domestic and commercial use, by isolating a specific organic 
waste stream from the city markets (recovering a documented capacity of 82 metric tons daily). 
The methane could be extracted and used directly for cooking (e.g., in local cafes). Using the 
energy on or near the site will help improve the economic viability of the pilot scheme, as well as 
provide a demonstration of leadership and commitment by NCC to addressing the urban waste 
issue. The benefits include reduced costs associated with collection and disposal of waste, as 
well as creating awareness within the community for waste separation and utilization. Initial 
analysis suggests that a biogas pilot will generate annual revenues of US$1.06 million based on 
current electricity tariffs, for an initial capital investment of around US$7.2 million. The biogas 
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plant has an indicative payback of around 7–8 years, after taking into account ongoing O&M 
costs. 

Another opportunity lies with establishing a materials recovery facility to sort and recover 
recyclable materials at the dumpsite or other suitable decentralized location, as part of a wider 
waste management strategy. Benefits include achieving high recycling rates and bolstering 
small-scale industries related to waste recycling, increased revenue from the sale of recycled 
materials, and a formalized work opportunity for waste pickers. 

 

Summary of Nairobi EEAP 

Table 4-3 summarizes priority actions identified for the solid waste sector. 

 

Table 4-3: Solid Waste Action Plan Summary for Nairobi 

Priority 

Sector 

Recommendations Action Plan 

Solid Waste 

Initiate a biogas pilot 

project. 

 Appoint an internal NCC team responsible for coordinating 

the project that includes representatives from the 

procurement team with experience in setting up PPPs. 

 Carry out a detailed technical and financial feasibility study 

for the pilot, including assessing the organic waste being 

generated from NCC-owned markets, with regard to 

volume, mix, and level of contamination. 

 Invite bids and review and shortlist potential partners for 

detailed negotiations. 

 Draft and agree on contracts setting out the roles and 

responsibilities of both parties, carefully considering project 

risks and how they will be addressed and allocated to 

concerned parties. 

 Designate a private-sector partner to collaborate with on 

the pilot project. 

Conduct a waste-to-

energy feasibility 

study. 

 Commission a waste-to-energy feasibility study for Nairobi 

covering a range of technologies, including large-scale 

anaerobic digestion, gasification, combustion, and sanitary 

landfill with landfill gas recovery. 

 Develop an action plan based on the findings of the study. 

Identify and equip 

transfer and sorting 

stations. 

 Identify sites for either a central facility or a number of 

decentralized, community-level transfer and sorting 

facilities. 

 Develop facility designs. 

 Work with the private sector to encourage small-scale 

waste-recycling enterprises in the vicinity. 
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5 Implications from Energy Efficiency Initiatives in Accra, 
Addis Ababa, and Nairobi 

This section outlines energy efficiency implications across six thematic areas identified in Accra, 
Addis Ababa, and Nairobi. Where appropriate, case studies identified during the field visits to 
the three cities are cited to illustrate these points. The six main thematic areas identified are: 

 Policies and regulations 

 Leveraging the market 

 Finance: public and public–private instruments  

 Collaboration: working with stakeholders and peers 

 Energy data 

 Behavioral change initiatives 

One major cross-cutting theme is the necessity of working with the national government and the 
local utility. Most of the initiatives highlighted in this chapter would not have been successful 
without close collaboration with the national government and the local utility.  

 

5.1 Energy Efficiency Policies and Regulations Implication 

A holistic policy framework is needed to support energy efficiency programs. Policies are often 
created at the national level, and adopted or localized by the cities. The policy framework 
guides strategic decision making, and regulations provide the legal basis for energy efficiency 
programs—particularly standards that can be challenged in court. While cities themselves 
cannot create national policies, they can play a role in supporting their implementation, through 
lobbying the national government or expressing their support for the policies.  

 

Kenya Case Study 

Kenya created a strong policy framework, which was followed by regulations promulgated by 

the Kenyan ERC. The policy targeted energy efficiency in various sectors, with a view to 

reduce energy consumption, incorporate more renewables into sector operations, and ensure 

the monitoring of energy data. The following sample standards and programs that were created 

highlight some elements of the policy framework: 

 The National Energy Act, Designation of Industrial, Commercial, and Institutional Energy 
Rules, 2006 
o Provides energy consumption targets and thresholds for the industrial and 

commercial sectors. 

 The National Energy Act, Energy (Solar Water Heating) Regulations, 2012 
o Sets renewable energy targets for industries that reach a certain energy 

consumption threshold. 

 Green Building Standards, Kenya Bureau of Standards 
o Sets standards according to the green star rating for all buildings. 
o Green Africa Foundation certification of green buildings is underway. 

 Green Building Codes for new buildings, (currently being developed) 
o Designed to encourage further energy conservation 
o Formulated by the NCC in collaboration with UN-Habitat, UNEP, the Green Africa 

Foundation, and KAM. 
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5.2 Leveraging the Market Implication 

In the cities visited, the market was not sufficiently strong on its own to fully support the 
implementation of energy efficiency measures. However, the public sector alone cannot make 
all the investments necessary to achieve the substantial savings from energy efficiency. Thus, 
the government can play a role to support the involvement of the market in implementing energy 
efficiency measures. As stated above, clear policies are needed as the first step. Regulations 
can be issued to influence the market one way or the other. The private sector can be given an 
opportunity to cater to the gaps identified within the local market through the provision of 
services. This was the case in the refrigeration market in Ghana, as championed by the Ghana 
Energy Commission and explained in the box below.  

 

 

5.3 Finance: Public and Public–Private Instruments Implications 

Funding for energy efficiency measures can be strictly public or private, or can be some 
combination of the two. It was important for the pilot cities to use some of their own resources 
(public finance) to finance energy efficiency measures. Most of them used their own resources 
during the process of upgrading the infrastructure. For example, the Addis Ababa water 
authority had just replaced some of its water pumps with more efficient pumps during the field 
visits.  

However, because most cities have limited resources, correctly leveraging private-sector 
investment is vital to delivering the scale of infrastructure required in rapidly urbanizing cities. 
This combination, along with private-sector commercial management and operational skills, can 
be an important contribution for achieving effective roll-out of energy efficiency initiatives, 
especially those that require significant capital investment. For example, in Nairobi, the 
International Finance Corporation (IFC) has an ongoing green mortgage program. Nairobi also 
leverages private-sector investment along major roads for public lighting. The private sector 
invests in public lighting, and gets rights to advertise on the lighting poles. In essence, this 
arrangement enables private investment for the provision of public service. In more developed 
cities, municipalities are using their land (as a guarantee that the private sector will be paid 
back) in order to enable investment in more efficient infrastructure.  

While similar arrangements offer an effective route for investments, it is important to understand 
what each party brings to the table, as well as the project risks and liabilities at each stage. 

Accra Case Study 

Due to their commitment to the Montreal Protocol to phase out ozone depleting substances 

(ODS), the national Ghanaian government promulgated and implemented an effective ban on 

inefficient refrigerators. As a co-benefit to their commitment to the Montreal Protocol, the 

Ministry was able to effectively implement energy efficient measures by replacing inefficient 

products with newer more efficient technologies. The program was championed by the 

Ghanaian Energy Commission (EC), with the support of the Ministry of Energy, in an effort to 

comply fully with their commitment to the Montreal Protocol. The energy consumption by 

inefficient refrigerators was measured and monitored before developing a strategy to ensure 

their removal from the country. To assist customers in procuring refrigerators, the EC worked 

with manufacturers to ensure refrigerators were labeled before being released into the market. 

As a final step, the EC collaborated with the Ministry of Energy and the Ghanaian Customs 

Authority to ban the importation of inefficient and old refrigerators. In order to ensure buy-in for 

the refrigerator replacement program from homeowners and other commercial establishments, 

the EC provided a rebate scheme, and SMEs were established to facilitate the recycling of old 

refrigerators. 
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Allowing the private sector to present ideas and proposals, but also understanding the financial 
implications and obligations required under the contract, are pivotal to ensuring that all parties 
concerned recognize and achieve the expected benefits. The importance of a well-drafted 
contract cannot be overstated. Having experienced staff members, and building technical 
capacity within the municipal workforce is essential to any partnership. 

 

 

5.4 Collaboration: Working with Stakeholders and Peers 

Municipalities do not always have the necessary technical expertise required to holistically 
provide the municipal services required in their areas of jurisdiction. Therefore, working with 
national and other local stakeholders is a key opportunity, and is fundamentally needed to 
realize energy efficiency investments. For example, Accra Metropolitan Assembly has very 
limited influence of public lighting in the city, and the local utility is better positioned to 
implement some of the DSM measures. The Energy Commission in Ghana is implementing 
best practices in energy efficiency, hence collaboration would bring some of that expertise to 
Accra Metropolitan Assembly.  As a result, identifying and actively engaging with all of the key 
stakeholders involved in each sector is also essential for the successful uptake of any program 
or initiative. Collaboration is critical, and cannot be over emphasized.  

 

Working with peers is also critical for cities, as they learn from cities that either are experiencing 
the same challenges or have experience managing the same challenges.  

Addis Ababa Case Study 

Bank of Ethiopia provides loans of up to US$50,000, ring-fenced specifically for machinery and 

equipment. The Development Bank of Ethiopia is has recognised the need to finance 

infrastructural development projects within industries that are fully engaged in producing 

exportable commodities, such as leather and leather products, textile and garment 

manufacturing industries, cotton farming, live animal export and meat processing industries as 

well as horticulture, exclusively targeted for foreign markets. According to the president of the 

Bank of Ethiopia, this loan can be used to procure energy-efficient technologies. The annual 

interest rate for export-orientated loans is at a reduced rate of 7.5%, of which the service 

charges are 0.75%. The loan size can be up to and above US$ 147,000, which cannot exceed 

15% of its total capital, without consent from the National Bank of Ethiopia first. The loan term 

ranges from a minimum period of 12 months to a maximum of 15 years. Addis Abba has a loan 

office, which provides information to the private sector about such opportunities in the region. 

This aligns with the city’s commitment to the C40 climate initiative.The Addis Ababa City 

Government has several investments of its own which support energy efficiency. For instance, 

they fund an innovation center which demonstrates more efficient technologies. They also 

funded the replacement of some inefficient pumps in the water network. 

Nairobi Case Study 

Nairobi has experience collaborating with national and civil society stakeholders to ensure that the 

best possible standards or policies are developed. The NCC is working with the Green Africa 

Foundation, UNEP, and UN-Habitat to develop green building codes. The ERC and KAM are also 

collaborating to implement building standards and energy management systems for commercial 

and industrial buildings, based on extensive energy data collected and collated by both 

organizations. KAM has already identified potential energy savings of 15–20 percent in buildings 

by simply retrofitting lights, pumps, and fans to a more energy-efficient model. 
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5.5 Energy Data  

The link between good baseline data and effective policy or program design is critical both to 
understand the extent of the technical potential of the current system and to present a financial 
case for investment from both the public and the private sectors. For example, comprehensive 
energy data: 

 provide detail on the performance and capability of local infrastructure, in support of 
national policy development (such as, where appropriate, bans, replacement programs, 
development of technology standards, and promulgation of laws to comply with 
international targets or performances);  

 give confidence to international partners and donors in securing finance on the basis of 
a well-designed and credible program; and 

 provide performance comparisons between countries, sectors, and industries that can 
assist in establishing international benchmarks and targets.  

 

 

Addis Ababa Case Study 

In Addis Ababa, the EEA is pursuing ongoing knowledge sharing and capacity building with the 

Bureau of Energy Efficiency in India and the ERC in Kenya. This stakeholder engagement allows 

for the sharing of international best practice on energy conservation techniques, and programs 

are supporting their incorporation into ongoing programs within Addis Ababa, where appropriate. 

This collaboration has provided many benefits, including establishing a market for services that 

did not previously exist and its subsequent contribution to the Ethiopian economy, while reducing 

the energy demand on the national grid. 

Addis Ababa Case Study 

Addis Ababa has two areas where a comprehensive energy database was essential, providing 

the required leverage and credible justification for funding and international and national 

support: 

 Establishing the baseline of energy data from an emissions perspective, the AAEPA  

assisted the development of setting targets for emissions control. This stimulated the 

involvement of the Global Fuel Economy Initiative, to investigate further the need for 

more fuel-efficient vehicles and invest in the replacement of the public transport vehicle 

fleet. 

 Following an initial study completed in 2009, the transport sector begun a more 

comprehensive modal distribution survey to understand the city’s requirements for 

implementing an integrated transit network. The data have helped to leverage funds 

from existing donors to support funding gaps, leading to the construction of an initial 

bus rapid transit system and a light rail transit system. Further networks and programs 

are required. 
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5.6 Behavioral Change Initiatives  

A key component of any energy efficiency program is to influence behavioral change in favour 
of conservation, which lies at the core of realizing long-term, sustainable benefits. While 
behavioral change can be extremely difficult to influence, the rewards are potentially significant 
enough to alter a city’s energy demand profile. Included among the several approaches for 
influencing behavior to support energy efficiency programs are awareness campaigns, targeted 
educational and incentive programs, and the use of information and communications 
technology. 

 

 

 

5.7 Implications for Development Institutions 

Energy efficiency programs can be facilitated and supported by international development and 
financing institutions. The experience, influence, investment capacity, and strategic vision of 
such organizations, can be transformational. Table 5-1 highlights the study’s main areas of 
support that would have implications for program design.  

 

Table 5-1:  Implications for Development Institutions 

Opportunity  Explanation 

Facilitate setting of high-

level policies to support 

energy efficiency, often 

at the national level.  

The first critical step for delivery of energy efficiency initiatives is securing 

high-level engagement, with a view to facilitate an overarching policy 

framework. This may involve defining strategic targets and associated 

policies that outline the direction and timescales for transition. An example 

of support that development institutions could provide is a technical 

assistance grant for facilitating dialogue among key stakeholders. 

Accra Case Study 

Funded by the United States Agency for International Development, the Energy Foundation 

collaborated with the Ghanaian Ministry of Energy to host awareness campaigns on energy 

conservation and efficiency, targeting primary and secondary schoolchildren. The program 

targeted children with the belief that they would then encourage their parents to change their 

energy-related behavior around the household initially, and subsequently in their daily activities 

and work environments. 

 Building on the success of this program, the Energy Foundation has recently launched the 

“Save a Watt” program, aimed at influencing the community’s attitudes and behavior. Children 

are incentivized to demonstrate a reduction on their electricity bill and are compensated for their 

efforts. Brochures have been developed, outlining the simple and effective steps that can be 

taken at home to reduce energy consumption. This successful awareness campaign has been 

extended through various branches of the media (television, radio, and newspapers) to make 

consumers aware of the benefits of investment in energy-efficient equipment.  
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Opportunity  Explanation 

Support the development 

of a legal framework. 

A challenge for energy efficiency transformation can be putting in place the 

supporting legal structure, such that it allows effective delivery but without 

restrictive complexities. For instance, legal structures may need to be put in 

place to facilitate the establishment and functioning of ESCos. 

Facilitate data and 

institutional capacity 

building as the next step 

to rolling out energy 

efficiency initiatives. 

Despite some of the success stories outlined above, lack of data and 

institutional capacity remains the main challenge for international institutions 

to establish local programs, and will often need to be addressed. 

Support can be provided as part of separate technical assistance grants.  

Provide project- and 

program- specific 

funding. 

International development institutions can support energy efficiency in cities 

by providing funding for investments. To achieve the required scale, it may 

often be necessary to fund multiple projects in the same sector, or similar 

project types across a number of cities. 

Disseminate best 

practices. 

Dissemination of best practice is a key element of institutional and technical 

capacity building. Working with and/or learning from their peers in other 

cities, either nationally or internationally, gives city administrations the 

confidence to take positive action. 
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Executive Summary 

Introduction 

 

Rapid urbanization can place a significant burden on energy infrastructure within cities, 
which in turn can constrain urban growth. Energy efficiency (EE) therefore plays a central 
role in supporting the development of sustainable cities of the future. 

As a capital city of a developing economy, Accra has been experiencing increased economic 
activity, coupled with a growth in migration. The city, however, has limited resources to 
respond to the associated increase in demand for energy and the pressure on other 
municipal services. Urban sanitation has been a long-standing challenge exacerbated by the 
rapid urban growth in recent years. There are severe electricity shortages at a national level, 
resulting in frequent load shedding and rising energy prices—with a 12 percent increase in 
the third quarter of 2014 alone.  

Recognizing the potential to improve the quality of municipal service delivery while lowering 
service provision costs, the World Bank is working with the Accra Metropolitan Assembly 
(AMA) to identify EE opportunities across a range of sectors. These efforts seek to 
encourage national growth by aligning with the envisioned Ghana Shared Growth and 
Development Agenda (GSGDA). Efforts are also aimed at improving waste management 
with a view to realizing a range of co-benefits such as improved sanitation and the mitigation 
of environmental pollution. 

The specific objective of this Bank study was to synthesize recommendations for EE 
interventions across key sectors in the city and develop an Energy Efficiency Action Plan 
(EEAP) that can be taken forward and implemented by the AMA. The focus on AMA is 
intentional and collaboration with key stakeholders such as the Energy Commission, the 
National Government and Energy Company of Ghana is of paramount importance. AMA has 
influence on 49% (mostly through the building permitting process, and some consumption), 
and other stakeholders have direct influence on power consumption in the city.  Table 2-3 
summarizes what these other stakeholders could do to boost energy efficiency in Accra. 

This EEAP in this report aims to contribute toward achieving the following AMA priorities: 

 Increased economic development and investment 

 Reduced energy costs for the AMA and local residents 

 Increased public health and safety of communities 

 Reduced burden on existing electricity infrastructure 

 Community awareness of the limited natural resources available to the city and the 
key role that energy conservation and EE play in ensuring sustainability 

The study utilized these priorities as a foundation for identifying sectors for enhancing 
sustainable and energy-efficient growth; based on the needs of the city and taking account 
of infrastructural limitations. This was further informed by opportunities to leverage co-
benefits, local priorities, and synergies with existing programs, in addition to the level of 
authority and control the AMA has in taking forward interventions in those sectors. 

Using the Tool for Rapid Assessment of City Energy (TRACE), developed by the Energy 
Sector Management Assistance Program (ESMAP), two priority sectors were identified: 

 solid waste; and 
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 buildings. 

 

Energy Efficiency Action Plan (EEAP) 

Recommendations and action plans were informed by the technical viability of specific EE 
measures, as well as interventions required to mitigate existing barriers to the uptake of such 
EE measures. The methodology and key data is summarized in Box 1 below. 
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BOX 4: Data collection and extrapolation methodology used for 
Accra

 

 

 

 

The sectors identified with the greatest potential for energy savings for AMA were the solid waste sector and the buildings sector 

(municipal, commercial and residential); however, the local municipality, AMA, has limited influence over other sectors which are 

important in terms of energy consumption in Accra. As such, there is strong need to work with other stakeholders, particularly the 

Energy Company of Ghana, Energy Commission and the ministries of energy, and local government.  

The first step in the methodology was gathering data on energy consumptions in each sector. Historically, energy consumption 

data, collected for the TRACE tool, was only available at a national level, under the authority of the Ghanaian Ministry of Energy, 

and could not be disaggregated further to individual buildings or businesses. A declaration made in 2014, by the Ministry of 

Energy, requires all municipal buildings to have prepaid meters installed, which will significantly assist in data collection going 

forward. Inconsistencies in the initial datasets (Annex 4) were as a result of outdated references. Improvements on the quality of 

energy consumption data during the project were as a result of first-hand stakeholder engagement and direct data collection 

during missions to the cities. Specifically, it was noted that high energy usage was predominantly as a result of air-conditioning to 

address high indoor ambient temperatures. This is due to poor building design in the context of the local environmental conditions.  

Relevant fuel consumption data for the transportation of solid waste was not available during the initial data collection phase, as 

the responsibility for this sector had shifted from the municipality to the private sector. The AMA had previously managed solid 

waste collection; however, difficulties arose when the municipal fleet became inoperable. As a result, the collection of waste was 

outsourced to private waste collectors, who were contracted to collect the waste and associated revenues from nine designated 

areas. During stakeholder engagement with the private waste collectors, data was gathered on the type of vehicles used, fuel 

consumption, routes used and the identification of potential opportunities for waste to energy technologies.  

The next step was prioritizing the sectors for the city to tackle energy efficiency. Since this data was limited, the team extensively 

discussed (to better understand the potential in the sector, and the political economy of different measures) with the city authorities 

in order to come up with the priority sectors. This also included assessing the level of influence the municipality has on the key 

sector. The relevant AMA jurisdiction for these two sectors includes: 

 development of regulations to monitor the construction and operation of each building within the city limits; and 

 development of waste collection tariff structures for high, medium and low income housing areas. 

 

Going forward, the AMA is therefore well placed to promote energy conservation in the solid waste and building sectors through 

awareness raising and promoting behavioural change. Shifts towards energy conserving behaviour have already been 

demonstrated with Ghana’s commitment to the Montreal Protocol, through the Ghana Ministry of Energy and the Energy 

Commission. These national entities have already achieved the successful promulgation and implementation of regulations to 

encourage technology shifts, with the aim of reducing greenhouse gas impacts. Such programmes include:  

 replacement of energy intensive refrigerators with energy efficient models,  

 replacement of incandescent lighting with CFLs and more recently LEDs, and 

 demand side management (refrigerators to be switched off for a couple hours). 

This is examined in greater detail below, in Section 5.2. 

The final step was synthesizing the recommendations and refining the energy efficiency potential estimates This largely relied on 

in-field walk-through audits. The team visited the both private buildings (e.g. ECOBANK, and a few households) and public 

buildings (Ministry of Local Government, Ministry of Energy and Petroleum and AMA offices). In the waste sector, the team visited 

private operators such as Jekora Ventures. From this exercise, the team was able to estimate the potential associated with the 

different activities. Because this is an intensive process, the team focused on the most promising interventions and some 

estimates are precise while others are fairly broad. 
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 The following key barriers were identified: 

 Limited enforcement of urban planning and zoning principles combined with a need 
for targeted policy frameworks and standards addressing EE; 

 Public sector financial capacity constraints; 

 Low levels of private sector investment and lack of incentives thereof;  

 Split incentives between developers/landlords and end users, specifically in case of 
the building sector; 

 Lack of awareness among wider stakeholders and end consumers; and 

 Lack of institutional capacity both within the public sector and trade/industry 
associations to roll out EE policies and initiatives. 

The EEAPs were developed for the two priority sectors—solid waste and buildings—as 
summarized below. 

 

Solid Waste Sector Energy Efficiency Recommendations and Action Plan  

The solid waste sector presents both a huge liability for the local government and a potential 
opportunity. The quantum of waste generated per capita is unusually high compared to other 
cities in the region. Although day-to-day waste collection and disposal has been contracted 
out to waste management companies in conjunction with a ‘polluter pays’ arrangement, the 
sector still represents the largest budgetary expenditure for the AMA, apart from staff 
salaries. At the same time, the current arrangements are resulting in nearly 600 tons of 
waste not being collected from the streets of Accra each day. This creates an additional 
financial and logistical burden for waste collection and disposal over and above the public 
health hazards and environmental impact. 

The recommendations provided below take into account the current contractual 
arrangements and are aimed at streamlining these to make the waste collection and 
disposal process more efficient. In developing the recommendations, consideration has also 
been given to existing infrastructure plans that include development of new landfill sites and 
transfer stations, source segregation of waste, and investigation of the potential for waste-to-
energy options. 

 

Bin-sized-based ‘Polluter Pay Fee’ and ‘Tonnage-based payment’ to the Waste 
Contractor 

   
More efficient waste collection and 

transportation 
 Reduced waste through public awareness 

complemented by suitable incentives and 

enabling policies 

Improved contract management 

 Contractor compensated based on tons 
of waste delivered at the landfill 

 ‘Fee per ton’ determined on best waste 
collection practices. Gains and losses 
above and below the price, respectively, 
accrue to the contractor 

 Creation of Solid Waste Technical 

 Short term 

 Residents pay ‘polluter pay fee’ based on bin 
size 

 
Medium to long term 

 Encourage use of water filters or other 
treatment methods in lieu of bottled water 

 Introduce phased ban on use of plastic bags 
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Committee to determine costing 
structure for waste (‘fee per ton’, and 
‘polluter pay fee’ per bin). Members 
appointed by the AMA 

 Global Positioning System (GPS) 
tracking to monitor movement of waste 
collection trucks, to avoid contractors 
charging for waste collected from 
outside the AMA’s jurisdiction  

by local retailers/businesses, starting with the 
AMA-owned markets 

 Incentivize residents to separate waste at 
source, with recyclables excluded from pricing 
structure 

 Encourage product suppliers delivering to the 
end consumer to take back packaging waste 

 Encourage home composting 

 Encourage and support local enterprises to 
initiate recycling facilities 

  
 

Combined revenue collection  

Combined revenue collection for local taxes, preferably using a public private partnership (PPP) 

(property rates, business rates, and solid waste management fee) to exploit economies of scale 

 

The key next steps for taking forward the recommendations in the solid waste sector are 
outlined below. 

 Improved contract management 

o Appoint an internal AMA team responsible for coordinating the project, 
including representatives from the waste management, revenue collection, 
procurement, and legal teams. 

o Bring all contractual parties (the AMA internal team and all waste contractors) 
to the discussion table to outline and develop the proposed ‘tonnage-
based payment’ approach, seek feedback, and refine proposals if needed. 

o The AMA to identify and appoint relevant technical experts to create a 
Solid Waste Technical Committee, tasked with setting the formulae and 
calculating waste collection and disposal costs, based on efficient equipment, 
systems and practices, as well as periodically updating these costs taking into 
account parameters such as inflation and best practice standards. 

o The AMA to draft revised contracts with specific clauses covering pricing 
structure, the parameters used to assess performance, and any related 
penalties. 

o The AMA internal team to outline and develop a combined revenue 
collection system for local taxes, working in partnership with a private sector 
partner to bring in specific expertise. 

 Reducing solid waste through effective polices, incentives, and public awareness 

o The Solid Waste Technical Committee to set ‘polluter pay fee’ for different 
consumers taking into account projected total costs for waste collection and 
disposal. The committee to recommend tiered rates depending on bin 
sizes and rebates to award positive actions like home composting and 
segregating recyclables. 

o The AMA to design, consult on, and enforce targeted polices aimed to 
reduce waste.  

o The AMA to design and roll out targeted awareness campaigns for 
residents aimed to reduce waste. 



 

Development of Energy Efficiency in Sub-Saharan African Cities 6 

o The AMA to work with the private sector to roll out targeted initiatives 
aimed to reduce waste, for example, encouraging suppliers to take back 
packaging waste and encouraging local recycling enterprises. 

o The AMA to liaise with other parallel initiatives such as the Accra Sanitary 
Sewer and Stormwater Drainage Alleviation Project (AS3DAP) to ensure that 
all initiatives are aligned to deliver common objectives. 

 

Building Sector Energy Efficiency Recommendations and Action Plan 

The building sector currently has a very high energy demand profile. Although some 
programs have been implemented to reduce energy consumption, such as replacing 
incandescent bulbs and providing rebates for the replacement of inefficient refrigerators, the 
building sector alone accounts for almost half of the energy consumed by the city. Buildings 
tend to be constructed based on current modern architectural trends, including features such 
as louvered windows and incorporating air-conditioning units, rarely maximizing solar 
potential or passive cooling. With this baseline in mind, the energy-saving potential ranges 
from 10 to 50 percent for relatively low-cost measures with short payback periods (in the 
range of 1 to 3 years). 

Creating an enabling policy framework is critical to facilitating investment and transforming 
the sustainability credentials of current and future building stock. This is where the AMA 
needs to take a leading role in defining ambition and in turn, enforcing the relevant policies. 
Such policies also need to be complemented by access to low-cost finance, targeted 
capacity building, and awareness raising. The recommended interventions to be taken 
forward by the AMA for different building types are summarized below. 

 

 Municipal Buildings  Commercial Buildings  Residential Buildings 

Policy and 
Regulation  

New build 

1. Mandatory energy 

performance standards 

covering solar passive 

design principles, energy-

efficient building fabric, 

and building services, as 

well as optional building 

integrated renewables 

 

Existing buildings 

2. Annual and medium-

term energy saving 

targets for the AMA’s 

Metro Estate department, 

achieved through regular 

energy audits, developing 

energy management 

procedures, and seeking 

internal budget approvals 

for investment in EE 

technologies 

 

 New build 

1. Mandatory energy 

performance standards 

implemented via new local 

building code. To include 

solar passive design 

principles, EE, and 

optional building 

integrated renewables 

 

Existing buildings 

2. Mandatory energy 

auditing and reporting 

requirements for buildings 

with energy consumption 

above a specified 

threshold level (kWh/ 

year). Policy to be 

tightened over time 

through lowering of 

threshold and inclusion of 

requirements on 

implementing measures 

with short payback 

 New build 

1. Mandatory energy 

performance standards 

implemented via new local 

building code. To include 

solar passive design 

principles, EE, and 

optional building 

integrated renewables 
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3. Set procurement 

guidelines for energy-

efficient equipment 

periods. Data collated 

from energy audits/ 

reporting to be used to 

benchmark energy 

performance and further 

refine policy. 

  

Urban 
Planning  

The AMA Town and Country Planning department to review zoning plans to ensure they:  

- align with building codes, giving due consideration to daylight access and natural 
ventilation, and  

- align synergistic land uses that can share resources and infrastructure (for example, 
locating composting plants near factories producing organic waste). 

      

Financing The internal AMA budget 

to fund low-cost measures 

with quick payback 

periods; energy cost 

savings realized from 

such investments can be 

reinvested in future years 

 Work with national 

stakeholders, such as the 

Energy Commission and 

relevant ministries, to 

facilitate access to low-

cost finance for 

developers and asset 

owners. This could be 

routed via commercial 

banks or a national public-

sector-led program. 

 Low-interest loans and 

green mortgages via 

commercial banks 

 

 

 

      

Capacity 

Building 

1. Training for the AMA 

Metro Estate staff on 

energy audits and energy 

management 

2. Support for 

procurement staff to 

develop suitable EE 

standards and guidelines 

3. Training on green-

building design for the 

AMA architectural staff 

 1. Training for planning 

staff responsible for 

issuing building permits 

and enforcing building 

codes 

2. Work with relevant 

professional bodies and 

coordinate with key 

stakeholders to target 

capacity-building efforts at 

developers and building 

professionals 

 1. Training for planning 

staff responsible for 

building permits and 

enforcing building codes 

2. Coordinate with key 

stakeholders to target 

capacity-building efforts at 

developers and building 

professionals. 

      

Awareness 
Raising 

1. Develop an awareness 

program for the AMA staff 

to encourage positive 

behavioral change. 

2. Use public sector 

demonstration projects to 

showcase good practice 

 1. Work with key 

stakeholders, such as the 

Energy Commission, to 

develop an awareness 

program on EE benefits. 

To be disseminated 

through commercial real 

estate associations and 

 1. Work with key 

stakeholders, such as the 

Energy Commission, to 

develop an awareness 

program on EE benefits. 

To be disseminated 

through commercial real 

estate associations and 
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in energy-efficient building 

design. Disseminate 

findings and success 

stories (that is, energy 

and costs savings realized 

compared to conventional 

approach) 

the press the press 

 

The key next steps for taking forward the recommendations are outlined below.  

 Commercial and residential buildings 

o Appoint an internal AMA team responsible for designing and enforcing local 

building sector policies/green-building codes. 

o Review policy options and liaise with other national 

stakeholders/organizations in the process of developing country-specific 

building codes and related policies. 

o Collate, benchmark, and track data on energy consumption in new and 

existing buildings. 

o Develop policy options and carry out detailed financial viability and impact 

assessment. Consult and engage with key industry stakeholders as part of 

this process. 

o Integrate policies into current legislative framework, with provision to 

tighten standards progressively over time. 

o Set guidelines for the internal AMA team to ensure effective policy 

enforcement. 

 Municipal buildings. 

o Establish internal energy performance standards for new and existing 

municipal buildings. Carry out energy audits of current municipal building 

stock; quantifying energy-saving opportunities and costs, and inform 

standards. 

o Establish and integrate annual energy-reduction targets into Metro Works 

departmental performance targets. 

o Draft and expand current procurement guidelines for equipment to 

include EE criteria and minimum standards for equipment, buildings, and 

appliances. 

o Draft green-building codes for new municipal buildings.  

 Financing 

o This could be done by setting up a country-specific, low-interest credit 

line to local commercial bank/s, through the provision of a guarantee from an 

international development bank. Alternatively the financing arrangement could 

be a public-sector-led initiative, working in partnership with international 

donors/development banks. Consider options and liaise with financiers on 

the design of low-interest credit line and implementation timeline. 

 Capacity building 
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o Determine the skills gap within the AMA staff and wider industry 

stakeholders on energy-efficiency-related issues. 

o Develop targeted capacity-building programs for each professional group 

and sub-group. Liaise with industry stakeholder groups and real estate 

professional associations to coordinate capacity-building efforts. 

 Awareness raising 

o Identify target audience and develop specific awareness programs. 

o Identify dissemination channels for each targeted group and roll out 

dissemination activities. 

 

Table 0-1: Summary of key recommendation for other stakeholders with influence over energy 
consumption in Accra 

Key stakeholders Role in Energy Efficiency 
Possible 

recommendations 

Energy Commission In its role of technically regulating the 
development and utilisation of energy resources 
in Ghana, the energy commission could focus on 
urban areas since they are responsible for most 
of the energy consumption in Ghana.    

 Form a technical 
committee that 
advises on the 
following: 

 Development of 
building standards, 
incorporating solar 
passive designs, 
thus reducing the 
need for energy 
use to maintain 
comfort levels 

 Enforcement of 
green building 
standards from the 
onset (from the 
planning stage 
right through to 
construction) 

 Incentivize 
renewable energy 
technologies for 
residential, 
commercial and 
industrial buildings 
through tax 
rebates or 
replacement and 
substitution 
programs 

 Engage with key 

Ministry of Energy 
and Petroleum 

Formulates policies that provide a legislative 
environment that is enforceable to ensure energy 
efficiency and energy conservation initiatives. 

Energy Company of 
Ghana - Utility Implement demand side management programs, 

and support stakeholders doing the same. 

Energy Foundation Implement and incentivise energy efficiency and 
energy conservation initiatives amongst the 
community via awareness programmes. 

Ministry of Water 
Resources, Works and 
Housing 

Coordinate energy efficiency policies and 
programmes. Monitoring and evaluation of 
promulgated energy efficiency policies, 
programmes and private entities responding to 
implementing programmes.  

Ghana Green Building 
Council 

Implements and develop green building 
standards that are aligned with the Australian 
Green Star rating, which encourages energy 
conservation into the initial design of the 
building. Currently a voluntary initiative, 
however, with the release of the green building 
standard, the Ghana Green Building Council could 
play a larger role in the implementation of the 
green building standards in the near future. 
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Ministry of Local 
Government and 
Rural Development 

Transforming local government to serve 
effectively as facilities that ensure efficient use of 
local natural resources, such as energy and water 
within municipal boundaries. 

industry 
stakeholders to 
develop 
benchmark data 
which is 
incorporated into 
building designs 
and possibly 
mandated on new 
build 

 

 
Project Background  

This report is part of a wider study with similar activities in Kenya (Nairobi) and Ethiopia 
(Addis Ababa). A combined summary report has been prepared highlighting similar themes 
challenging the implementation of EE, as well as lessons that are learned across the three 
cities. 
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A1 - Introduction 

5.8 Project Background 

Within the context of rapid urbanization, EE is a key priority for transforming today’s cities 
into sustainable cities of the future. The Bank has identified Accra, the capital of Ghana, as 
one of the cities of interest to lead energy-efficiency initiatives within the Sub-Saharan 
African landscape. 

Ghana has demonstrated an annual gross domestic product (GDP) of 7.9 percent, and 
rising,14 and is rated among the top 15 countries in terms of economic growth.15 The Greater 
Accra Region, recognized as one of the economic hubs of Ghana, experiences a high 
degree of rural-urban migration, the majority of which is to the city. The country’s largest 
port, located in the Accra region, is the center for trade of agricultural raw materials, fish, and 
other commercial products. 

Daily rural-urban migration results in increased volumes of solid waste generation and a 
growing energy demand in the city. Inefficient energy use has compromised the ability of the 
local authority, the AMA, to provide municipal services effectively and efficiently within the 
city infrastructure. As such, the AMA has an opportunity to reposition Accra as a ‘sustainable 
city’, to ensure future economic growth while supporting the city’s population. 

Ghana’s medium-term priority goal is to achieve macro-economic stability, expand its 
economy to a middle-income status, as well as phase out ozone depleting substances by 
2020.1617 The energy sector acknowledges that a stable supply of energy is critical to 
achieving sustainable economic growth. This is filtered down from a national to a local level, 
echoing the mission statement of the AMA’s mandate,18 which is to: 

1. ensure a higher standard of living for all residents, and  
2. provide the basic services and facilities to ensure quality education, health, and 

sanitation. 
 

EE is a foundation of sustainable urban development, presenting an opportunity for the AMA 
to move toward a low-carbon urban economy, as recognized by the GSGDA.19 The 
implementation of EE measures can be a cost-effective mechanism, with the potential to 
lower service-delivery costs and at the same time improve the quality of service provided. 

Moving toward implementation, the AMA can proactively improve urban livelihoods through 
increased efficiencies of waste collection and the promulgation and enforcement of building 
regulations that encourage strategic investment in energy-efficient technologies. 

This report is part of a wider study, with similar activities in Kenya (Nairobi) and Ethiopia 
(Addis Ababa). 

 

5.9 Scope of Project 

The objective of the assignment was to ‘assist the AMA in formulating a long-term, 
sustainable, urban EE strategy, in the context of the city’s overall development framework’.20 
There are other important stakeholders, but this report is complimentary to other activities in 
Accra and focused on AMA. Table 2-3 above briefly summarized what these other 
stakeholders can do for energy efficiency in Accra, The framework guides the development 
plans to target the following areas:21 
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 Sustainable environmental development for the metropolis; 
o Ensure environmental and public health through safe disposal of solid and 

liquid waste for all communities and commercial areas 
o Avoid environmental land degradation through efficient land management 

practices 
 Institutional capacity building within metropolis; 

o Promote community participation 
o Effective coordination of activities by the private and public sector, 

nongovernmental organizations (NGOs), and communities, to facilitate 
development  

o Effective mobilization of human and financial resources to ensure successful 
project and program implementation. 

 

AMA Energy Efficiency Action Plan 

This document is the final output of the project. It summarizes the findings to date and 
provides an EEAP for the city of Accra. 

The EEAP serves as a roadmap for Accra to curb energy consumption without negatively 
impacting economic development and social objectives. 

The EEAP presents: 

 The key sectors for EE intervention (selection based on the level of control exerted 
by the AMA over each sector); 

 Recommendations on energy-reduction opportunities per sector (selection based 
on applicability and energy-saving potential); 

 Next steps for implementation and realization of identified energy-saving 
opportunities with associated timelines. 

 

Scope and Methodology  

To facilitate the development of the AMA Action Plan, the Bank contracted Camco Clean 
Energy and Verco to work closely with the AMA and local stakeholders to: 

 Provide a situational analysis on the current energy expenditure and usage across 
various sectors in Accra; 

 Review city infrastructure development plans and other initiatives to reduce energy 
consumption; 

 Identify and map the city administrative structure relevant to sustainable urban 
energy policies; 

 Analyze Accra’s energy profile to identify priority sectors for implementing energy-
efficient measures; and 

 Draw on international best practices to develop and provide the city with an EEAP 
for implementation within priority sectors. 

The analysis was informed by a desk review of existing literature, primary data collected by 
local consultants working with city representatives on the ground, and in-country missions 
involving meetings and interviews with private and public sector representatives. The data 
collected for the exercise was not restricted to informing the TRACE tool, for benchmarking 
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purposes, but also to identify data gaps and correlate findings with international best 
practice. It was at this point that stakeholder engagement proved beneficial, providing 
additional data to refine the recommendations made in Sections 4 and 5. 

Data collection proved to be a challenge, in particular due to a lack of publicly available data 
and the logistical issues around data being held across various city departments, energy 
companies, and other stakeholders. Within this context, the analysis was as comprehensive 
and representative as possible, but may include gaps that require further review going 
forward. 

In-country missions served to provide comprehensive insight into the city decision-making 
structure, legislative context, key challenges and priorities for the city, and programs and 
projects currently underway. Collectively, these aspects helped inform appropriate EE 
interventions that could be actioned within the current city infrastructure. 

The assignment was implemented through a phased approach, described below. 

5.9.1 Inception Phase 

The inception phase provided an opportunity to confirm with key players the approach and 
methodology to be followed. This included clarification on the scope of the activities, key 
documentation to be reviewed, and the agreed stakeholders to be consulted. The inception 
phase included in-country visits to provide an initial insight into the key challenges faced by 
the municipality and the potential scope of opportunities. 

5.9.2 Phase 1: Situational Analysis 

The first phase of work was desk-based and reviewed the long-term vision, along with the 
current state of play in the energy sector in Accra. This included an assessment of the 
following:  

 The policy and regulatory framework; 

 The long-term vision at a national and local level; 

 The institutional framework within the energy sector; and  

 The technical and economic barriers for EE. 
 

5.9.3 Phase 2: Sector Prioritization 

The second phase of the project involved identifying sectors for potential interventions, by 
benchmarking the city’s energy consumption against that of internationally recognized 
sustainable cities. This meant understanding the city’s infrastructural limitations and areas 
for possible sustainable and energy-efficient growth, prioritizing sectors based on the needs 
of the city. The identified priority sectors would direct and inform the third phase of the 
project—Gap Analysis. 

The following city sectors were analyzed for potential intervention using TRACE. The Bank’s 
ESMAP developed TRACE as a diagnostic tool in benchmarking city energy consumption 
and for the identification of priority sectors for intervention. Potential city sectors include: 

 Municipal buildings; 

 Solid waste; 

 Street lighting; 

 Public transportation; 

 Private vehicles; 

 Power; 
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 Potable water; and 

 Wastewater. 

5.9.4 Phase 3: Gap Analysis 

The third phase involved a gap analysis, which entailed assessing the limitations of city 
infrastructure for EE interventions. This was completed through:  

1. stakeholder consultation with government officials; 
2. stakeholder consultation with key participants in the private sector; and 
3. a detailed desk-based review of existing policies and legislation for the prioritized 

sectors. 
 

An in-depth analysis was carried out to determine the applicability of potential interventions 
for the prioritized sectors within the current city context. Recommendations were drawn up 
through an EEAP per sector. 

 

5.10 Key Challenges and Priorities 

The project team identified the following key priorities and challenges related to energy 
(Table 0-1): 

 

Table 0-1: Key Priorities and Challenges for the AMA 

Priority Challenges 

Reduced waste 

 Limited roll out of capacity-building programs to increase 

collaboration with waste collectors  

 Availability of finance to improve waste management practices 

 Awareness raising of general public for waste segregation at 

source or alternative recycling methods 

 Limited institutional and natural resources to accommodate 

waste volumes; plastic bottles and sachets contribute to waste 

volumes significantly due to poor water quality 

Economic development  

 Limited financial capacity for infrastructural development 

(energy, water, health, and education) 

 Attracting private sector investment and improving 

competitiveness 

New commercial buildings 

and residential housing  

 Limited investment in EE in existing and new buildings creating 

additional burden on electricity supply infrastructure  

 Limited awareness on architectural design solutions that provide 

energy-saving opportunities 
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Priority Challenges 

 Limited institutional capacity to regulate and enforce EE within 

buildings 
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A2 - City Administrative Context 

The AMA, as a District Assembly, functions as the highest political and administrative arm of 
the government at a local level. The AMA is composed of the General Assembly and eleven 
administrative entities, known as the sub-metropolitan district councils. The sub-metros 
perform functions as set out in the legislation or delegated to them by the Assembly. 

The District Assembly is responsible, in its legislative function, for ‘formulat[ing] and 
exercise[ing] plans, programs, and strategies for the effective mobilization of the resources 
necessary for the overall development of the district.’22 The plans, programs, or strategies 
are submitted to the minister for Local Government and Rural Development and approved 
through the Greater Accra Regional Coordinating Council. Bylaws come into effect when 
they are approved and published in the National Gazette.23 

The powers of jurisdiction of the AMA as a District Assembly, relevant to this study, are listed 
below.24, 25 

 Structure and enforce the tariff for waste collection. 

 Procure private waste contractors. 

 Collect liquid and solid waste within the city boundary. 

 Assess and monitor service provider contracts. 

 Source and procure land designated for landfill sites. 

 Structure building-permit rates. 

 Approve and issue building permits. 

 Structure and enforce property rates. 

 

The AMA is responsible for the provision of municipal services, outlined in Annex 1. The 
responsibility and jurisdiction of the municipality per sector is presented in Table 0-1, which 
was informed by initial discussions, also illustrated in Annex 2. 

In accordance with the energy spend per sector in the city and the jurisdiction of the city 
authority, TRACE was used to identify the level of control that AMA has over each sector 
(refer to Table 0-1).Further analysis is provided in Section 3. 

 

Figure 0-1 details the key factors used to identify the level of control that the AMA has per 
sector in Table 0-1. 

There have been a number of key national initiatives in support of sustainable energy 
development and promoting energy conservancy. Relevant national initiatives regarding the 
energy sector have been outlined in Annex 3. 

 
Figure 0-1: Key for Authoritative Level of Control 



 

Development of Energy Efficiency in Sub-Saharan African Cities 17 

 

Table 0-1: Sectors Responsible for Energy-related Development3 

Energy-related Sectors 

Waste Management 

 The AMA has a waste department that is responsible for keeping the metropolis 
environmentally healthy and sound by, inter alia, disposal of liquid and solid waste. 

 The AMA waste department is responsible for the supervision and monitoring of private 
waste collectors, contracted by the AMA for solid waste management within the city 
boundary. 

 The AMA waste department provides education for the public on waste management.  

 The Ministry of Water Resources is responsible for the management and supervision of 
wastewater treatment within the Accra region. 

Level of control 

 

Municipal Buildings 

 Responsible for management of all municipal building projects, certification of approved 
building plans, and demolition of unauthorized developments and dangerous and ruinous 
buildings. 

Level of control 

 

Commercial Buildings 

 The AMA Town Planning Department is responsible for the allocation of land for the 
construction of commercial developments; however, how the buildings are utilized and 
maintained is dependent on the owner/s.  

 The AMA designates resources to potential commercial, industrial, and housing sectors with 
the aim of developing an action plan to tap into identified resources. 

 
3 Official AMA website. Accessed at: http://ama.ghanadistricts.gov.gh/?arrow=atd&_=3&sa=3037  

http://ama.ghanadistricts.gov.gh/?arrow=atd&_=3&sa=3037
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Energy-related Sectors 

Potable Water 

 Ghana Water Limited constructs new water supply systems to support the demand for 
potable water 

 Rehabilitates existing water supply systems to expand the available capacity for residents 

 Provision of operation and maintenance to the water supply system 

Level of control 

 

Power 

 Wholly owned and operated under the Ministry of Energy by the government of Ghana 
(GoG), the Electrical Company of Ghana (ECG) is responsible for the distribution of 
electricity to the southern part of Ghana, while the Northern Electricity Department (NED) 
distributes electricity across the northern parts of the country. 

 The Volta River Authority generates and transmits the electricity. 

 The AMA’s level of control/influence is very limited. 

Level of control 

 

Transport 

 The AMA collects, collates, and analyzes data on natural and human resources of the 
metropolis. 

 The AMA designates resources for the transport sector and develops an appropriate action 
plan. 

 The AMA coordinates the detailed planning schemes in line with the Metropolitan Structure 
Plan and the development of design for sub-urban centers. 

Level of control 

 

Street Lighting 

 The GoG is responsible for the maintenance, expansion, and provision of street lighting 
throughout Ghana. However, the AMA is responsible for the coordination of detailed 
planning schemes in line with the Metropolitan Structure Plan and the development of 



 

Development of Energy Efficiency in Sub-Saharan African Cities 19 

Energy-related Sectors 

design for sub-urban centers. 

Level of control 
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A3 - Sectors for Prioritization 

Following on from identifying the AMA’s level of control over each sector in Section 2, the 
sectors were prioritized further using TRACE, developed by the Bank’s ESMAP, in 
association with relevant city government agencies (municipal officials) and stakeholders 
(electric and/or water utility officials). 

TRACE assessed key performance indicators, provided by the respective municipal 
authorities, which benchmarked the city’s energy profile against cities with similar Human 
Development Indices (HDIs). The priority sectors were selected based on the following 
criteria and/or success factors: 

- EE potential to keep the development of the city on a sustainable path;  
- Challenges for the city to provide quality services, leveraging potential co-benefits;  
- Local political, economic, or other drivers for taking action, including the level of 

control by the AMA, either through direct budget or policy; and 
- Synergies with/or investment opportunities related to existing or planned city-level 

initiatives. 

In addition to the above criteria, direct input from key stakeholders was provided during the 
mission to the city. The building sector (commercial, residential, and municipal buildings) 
was prioritized due to the large energy-savings potential, identified though changing from 
energy-intensive to more efficient technologies. The solid waste sector was selected for 
prioritization based on the strong interest and stakeholder capacity, even though the actual 
energy-saving potential was potentially low. 
Sectors that were not chosen as a priority included street lighting, potable water, 
wastewater, and transport. This is primarily due to the limited jurisdiction the AMA has over 
these sectors, as illustrated in Section 2. Despite the energy-saving potential in these 
sectors, any EE initiative would fall under the mandate of the national government. Also, 
initiatives identified in these sectors are more likely to be rolled out on a larger scale, 
including a number of cities, rather than localized to just Accra. 
 

5.11 Key Findings 

As indicated above, three sectors show significant potential for maximizing EE opportunities: 
municipal buildings, commercial and residential buildings, and solid waste. 

Municipal buildings: The AMA has the opportunity to implement pilot projects in municipal 
buildings as part of its ongoing program in building new schools and hospitals. This would be 
an opportunity to, not only integrate cost-effective EE solutions within building design, 
reducing future energy costs, but also to showcase best practice and lead by example. The 
AMA is also well placed to target cost-effective EE opportunities in existing municipal 
buildings by integrating these with planned maintenance programs. 

Commercial and residential buildings: This sector has the potential to create a significant 
impact on future energy costs due to it representing close to 50 percent of Accra’s energy 
spend. The building sector is developing very fast with the construction of many new 
buildings. Many, however, are trending toward designs with large, glazed facades and an 
increasing use of energy-intensive air-conditioning systems. By targeting the building sector 
as a whole, the AMA has the potential to become a regional leader in an area which is 
lacking in terms of interest in EE. 
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Solid waste: This sector has historically formed a key part of the AMA’s budgetary spend 
each year. To address this, the AMA introduced the ‘pollute and pay’ system requiring 
residents to pay a waste collection fee. However, sanitation levels and related health issues 
remain a key concern for the AMA, with an estimated 600 tons of uncollected waste each 
day. Current data indicates that the amount of solid waste generated per capita is 
significantly higher than other African cities with a similar HDI. Therefore, there is potential 
for an energy-efficient waste management strategy that could also tie in with other existing 
and proposed initiatives in the sector. 

Other sectors considered as part of the analysis were not taken forward due to the limited 
AMA control in implementing interventions (that is, potable water, street lighting) or due to 
initiatives already being underway (that is, public transport sector). 

 

5.12 Accra’s Energy Profile 

The total electricity consumption within the city of Accra is estimated at 2,080 GWh per 
year26 and fuel consumption at 30,913 tera joules.27 For a population of around 1.7 million 
inhabitants, this translates to a primary electricity consumption of 1,212 kWh per inhabitant 
per year and primary fuel consumption of 18,022 MJ per inhabitant. When compared to 
electricity consumption patterns in other cities with a similar HDI, this places Accra only 
marginally lower than Mysore in India at 1,260 kWh per capita and Danang in Vietnam at 
1,307 kWh per capita, around a third of Johannesburg at 3,753 kWh per capita, and much 
higher than Nairobi at 120 kWh per capita. 

In terms of economic output, the data indicates electricity consumption of 0.5 kWh per unit 
GDP (U.S. dollars) generated in the city, and primary fuel consumption of 7.9 MJ per GDP. 
The electricity intensity puts Accra in a marginally better position than Durban at 0.58 kWh 
per GDP. The fuel consumption per GDP for Accra compares less favorably to cities like 
Durban at 6.57 and Johannesburg at 4.87 MJ per GDP output. 

While other factors such local climate and urban planning will impact city energy needs, the 
above data indicates that potential exists for improvement in terms of EE. 

 

Figure 3.1 describes the sector-wise contributions to total city energy spend. 
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Figure 0-1: Accra - Breakdown of Energy Spend by Sector* 

 

* Data on industries and captive generation not available. 

 

5.13 Approach to Sector Prioritization 

 

Table 0-1 summarizes how the following criteria have been applied in determining the 

energy-saving potential per sector: 
- Local drivers 

- Potential to leverage co-benefits 

- Synergies with ongoing/planned city-level programs 

- Synergies with Bank initiatives 
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Table 0-1: Summary of the Criteria Applied Per Sector 

Sectors  Energy-savings Potential Local Drivers Potential to Leverage 

Co-benefits 

Synergies with 

Ongoing/Planned City-

level Programs (Where 

Known) 

Synergies 

with World 

Bank 

Initiatives 

Municipal 

buildings 

Energy-saving potential in 

existing municipal buildings 

varies by building type. The 

current baseline is small for 

buildings such as schools 

that are naturally ventilated 

and have no cooling demand. 

In contrast older offices that 

have been retrofitted with air  

conditioning offer significant 

potential.  

There is also significant 

potential for improved 

technologies and green-

building design to reduce 

energy demand in new 

municipal buildings. 

72 new schools are being 

constructed. The AMA has also 

contracted architects to redesign 

16 of the hospitals (discussions 

held in October 2012). Timing to 

develop green-building 

recommendations is ideal. These 

could be used to drive a 

‘minimum performance standard’ 

across the board for all new 

municipal buildings. Long term, 

this reduces operational energy 

costs. Also this would help 

demonstrate to the public that 

the AMA is leading by example. 

Marginal cost of 

integrating EE during 

the build stage is 

lower than the retrofit 

option 

Improved indoor air 

quality, which has 

both health and 

productivity benefits 

Demonstrates local 

authority leadership 

and commitment 

 

Key stakeholders proactively 

implementing programs: 

Energy Commission; Ghana 

Green Building Council; and 

Energy Foundation 

National Public Building 

Procurement guidelines are 

expected by the end of 2014 

- 

Commercial 

and 

residential 

buildings 

The building sector is 

developing very fast with the 

construction of new buildings. 

While present building stock 

may have limited energy use, 

preference for new 

architectural designs with 

little consideration of local 

climate has resulted in high 

energy-consuming buildings. 

For example, heavy reliance 

on air conditioning with few 

passive solar measures. This 

new building stock is likely to 

Increasing electricity prices are 

raising awareness for energy 

conservation among end users, 

that is, tenants in commercial 

buildings and homeowners. 

 

Marginal cost of 

integrating EE during 

the build stage is 

lower than the retrofit 

option. In the long 

term, it will reduce 

operational energy 

costs and burden on 

existing electricity 

distribution 

infrastructure. 

Improved indoor air 

quality which has both 

health and productivity 

Existing national and local 

policy does not address EE. 

New housing policy is 

currently with the cabinet for 

discussion. New building 

codes are also currently 

being drafted and are being 

reviewed by Ghana Institute 

of Architects (June 2014).  

It is a timely opportunity to 

positively influence relevant 

policies with a view to 

mainstream low-energy and 

- 
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Sectors  Energy-savings Potential Local Drivers Potential to Leverage 

Co-benefits 

Synergies with 

Ongoing/Planned City-

level Programs (Where 

Known) 

Synergies 

with World 

Bank 

Initiatives 

add significantly to the energy 

intensity of the sector. 

The magnitude of this sector 

(close to 50% of the city 

energy expenditure) means 

that new policies have the 

potential to create a 

significant impact. 

benefits 

 

green-building measures. 

Solid waste The amount of solid waste 

generated per capita is higher 

than other cities with a similar 

HDI and a large proportion of 

the solid waste is sent to 

landfill. Accra relies on 

Tema’s landfill (74 km round 

trip) which is not designed to 

hold waste from the two 

cities. 

There is potential for more 

efficient waste management 

practices to reduce the 

amount of waste generated, 

thereby resulting in reduced 

transportation needs. 

Sanitation levels and related 

health issues remain a key 

concern for the AMA, with an 

estimated 600 tons of 

uncollected waste each day. 

High costs for solid waste 

management have previously 

forced the AMA to take 

significant policy decisions, that 

is, implement a ‘pollute and pay’ 

system. 

Although large parts of collection 

and disposal are outsourced to 

nine private companies, waste 

still represents the largest 

budgetary expenditure. 

Waste collection fees are fixed 

by the AMA according to income, 

but do not cover collection and 

disposal costs incurred by 

contractors. This is compounded 

by low fee-collection rate of only 

45–60% (as quoted by waste 

Improved waste 

collection service and 

improved overall city 

environment 

Potential for local 

energy generation 

from waste 

The AMA has tried and 

tested a program for 

composting organic waste. 

The A3SDAP is considering 

investing in waste 

infrastructure (additional, 

bins, garbage trucks, and 

transfer stations) and also 

investigating the viability of 

energy from waste at the 

new proposed landfill facility. 

Accra is part 

of the Climate 

and Clean Air 

Coalition 

(CCAC) solid 

waste 

program. 
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Sectors  Energy-savings Potential Local Drivers Potential to Leverage 

Co-benefits 

Synergies with 

Ongoing/Planned City-

level Programs (Where 

Known) 

Synergies 

with World 

Bank 

Initiatives 

contractors, June 2014). 

Potable 

water 

Potable water is supplied by 

Ghana Water Company 

Limited, which supplies most 

of the urban areas in Ghana. 

The benchmarking analysis 

indicates that the energy 

costs involved with water 

treatment are high, more so 

than many other cities with a 

similar HDI. This problem is 

intensified by the percentage 

of non-revenue water, 

especially when compared to 

other cities with a similar HDI. 

There is an opportunity to both 

improve EE, to substantially drive 

down costs of potable water 

treatment, and optimize the 

percentage of revenue water. 

 

Opportunities to 

improve service and 

extend coverage 

- - 

Street 

lighting 

Current data indicates limited 

potential for EE upgrades to 

installed systems; however, 

the financial case for 

replacing existing high 

pressure sodium (HPS) 

lamps with light-emitting 

diodes (LEDs) may have 

changed depending on an 

update of the data. There is 

potential for integrating more 

advanced technologies where 

lighting infrastructure is being 

extended to new 

communities. 

Although the ECG is responsible 

for the maintenance and street 

lighting for ceremonial roads, the 

AMA pays for up-front costs 

where it extends street lighting 

beyond ceremonial roads. 

However, electricity for street 

lighting is not metered or paid for 

by the AMA. The financial charge 

collected via end consumer 

electricity bills also accrues to the 

ECG. 

Road safety is a 

powerful co-benefit. 

Any action taken can 

also be used to create 

opportunities to 

improve service and 

extend coverage. 

Technologies such as 

solar street lighting 

also serve as a visual 

demonstration to the 

wider public of the city 

government’s 

commitment. 

- - 

Public Potential savings from 

solutions such as a mass 

Transport is a sector of particular 

interest to the AMA. However, 

Improving vehicle-

emission standards 

A mass bus transit system is 

being proposed that will 

- 
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Sectors  Energy-savings Potential Local Drivers Potential to Leverage 

Co-benefits 

Synergies with 

Ongoing/Planned City-

level Programs (Where 

Known) 

Synergies 

with World 

Bank 

Initiatives 

transport  transport system will be 

significant. A mass bus transit 

system is being piloted and 

considered for wider roll out.  

considering the mass transit 

system currently being planned, 

any other interventions relating to 

the current modes of public 

transport may be seen as 

duplication at this stage. 

and better traffic 

management could 

improve passenger 

safety and deliver 

wider health benefits. 

eventually be managed by 

the AMA. 
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5.14 Benchmark Data for Priority Sectors 

This section summarizes the results of the benchmarking exercise for the priority sectors. 

 

Municipal Buildings 

For the municipal building sector, it is noted that the data provided for the benchmarking exercise 
was not comprehensive enough to provide accurate quantitative energy-savings potential due to 
the recent shift of authority from the Energy Commission to the AMA for municipal energy 
consumption. However, the data did provide qualitative data that allowed for benchmarking the 
city against other international cities within the TRACE database. The data extracted from the 
benchmarking exercise indicates that the AMA spends a disproportionately small percentage of 
the total municipal budget on energy costs (see), when compared to other cities with a similar 
climate. In New York City, for example, municipal buildings are installed with air-conditioning units 
to cater to personnel comfort levels whereas municipal buildings in Accra are not, resulting in 
lower comfort levels. The figure below suggests that municipal buildings in Accra use less 
energy; however, the level of comfort provided far outweighs those provided by developed cities. 

Currently, energy bills are a concern for the AMA. A combination of factors are anticipated to 
contribute to the high bills, such as older, inefficient technologies; poor maintenance; retrofitting 
of split air-conditioning units in some offices; and little awareness among AMA staff on how to 
reduce wasteful energy consumption. It is expected that the energy spend will continue to 
increase with increasing preference for air conditioning as well, as new schools, hospitals, and 
other municipal buildings are added. 

 

Figure 0-2: Municipal Buildings Energy Intensity (Energy Use Normalized over the Floor Area) 

 

 Note: Dark green bars indicate cities with similar climate as Accra; refer to Table 3-2 for city abbreviations. 

 

 

Commercial and Residential Buildings 
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Commercial and residential buildings are not currently included within the TRACE benchmarking 
analysis. 

 

Solid Waste 

The benchmarking analysis indicates that the amount of solid waste generated per capita in 
Accra is much higher than other cities with a similar HDI.  The amount of waste generated is 531 
kg per capita per year for Accra, compared to 276 kg per capita for Lagos and 317 kg per capita 
for Nairobi. 

This issue is intensified due to the relatively large proportion of solid waste sent to landfill and 
very low recycling rates (see tables below). 

 

Figure 0-3: Waste Per Capita 

 

Dark green bars indicate cities with similar HDI as Accra; refer to Table 3-2 for city abbreviations. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 0-4: Percentage of Solid Waste that Goes to Landfill 
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Note: Dark green bars indicate cities with similar HDI as Accra; refer to Table 3-2 for city abbreviations. 

 

Figure 0-5: Percentage of Solid Waste Recycled  

 

Note: Dark green bars indicate cities with similar HDI as Accra; refer to Table 3-2 for city abbreviations. 
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Table 0-2: Legend of City Abbreviations for TRACE graphs 

ACC Accra GAZ Gaziantep PUN Pune 

ADD Addis Ababa HON Hong Kong QUE Quezon City 

ALE Alexandria IND Indore RAB Rabat 

ALG Algiers JAB Jabalpur RIO Rio de Janeiro 

AM Amman JED Jeddah SAI Sangli 

BAK Baku JOH Johannesburg SAO Sao Paulo 

BAN Banja Luka KAN Kanpur SAR Sarajevo 

BAR Barcelona KAT Kathmandu SEO Seoul 

BEL Belgrade KUA Kuala Lampur SHA Shanghai 

BEN Bengaluru LAG Lagos SIN Singapore 

BHO Bhopal LIM Lima SKO Skopje 

BOG Bogota LJU Ljubljana SOF Sofia 

BRA Bratislava MEX Mexico City  SUR Surabaya 

BUC Bucharest MUM Mumbai SYD Sydney 

BUD Budapest MYS Mysore TAL Tallinn 

CAI Cairo NAI Nairobi TBI Tbilisi 

CAP Cape Town NEW New Delhi TOK Tokyo 

CEB Cebu NYC New York City TOR Toronto 

COL Colombo PAR Paris TUN Tunis 

DAN Danang PAT Patna VIE Vienna 

DAR Dar es Salaam POR Porto VIJ Vijaywada 

DUR Durban PRI Pristina WAR Warsaw 
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A4 - High-level Assessment of Potential Intervention 
Measures 

Following on from the benchmarking and the sector prioritization exercise, outlined in Section 3, 
TRACE was used to identify a long list of potential EE interventions within the priority sectors. To 
fully develop the EEAP, a mission to Accra was conducted in 2014 to explore the viability of these 
interventions and synthesize the EE recommendations for the city to take forward. 

A decision matrix was developed to determine the AMA’s level of influence (Annex 4). The 
purpose was to assess the viability of EE interventions based on matched capabilities and the 
capacity of the city administration. For example, the AMA exhibited authority and an ability to 
develop and enforce tariffs for waste collection at a local level, as well as the implementation of a 
‘Polluter Pays Principle’ system with private waste collectors to ensure that all revenues are 
received by the solid waste collection companies. The AMA’s waste department monitors the 
quality of service provided by private waste collectors and has a degree of technical skills and 
expertise. This makes the city authority well placed to implement certain EE interventions in 
waste management. 

Sections 4.1 and 4.2 provide details on the viability of potential EE measures for each of the 
priority sectors, namely buildings and solid waste. The applicability of the proposed EE measures 
takes account of the estimated potential for EE in the sector, the level of control exhibited by the 
AMA, and the level of competency available within the AMA. These are reflected as requirements 
for support of the measure, that is, low, medium, or high. Each EE measure is measured in terms 
of five criteria, namely: 

 Finance 

 Human resources 

 Data and information 

 Policy 

 Assets and infrastructure 
 

Further analysis, informed by the mission to Accra, is provided by TRACE which was applied to 
the Ghanaian context. Potential measures were either eliminated or fully developed to form a part 
of the EEAP. 

 

5.15 Buildings 

5.15.1 Summary and Analysis of High-level Measures 

Following on from the decision matrix, TRACE provided the results of the initial appraisal of 
recommendations for buildings in Table 0-1. The results compare each recommendation 
requirement against the identified levels of competency and opportunity in Accra. 
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Table 0-1: Initial Appraisal of Energy Efficiency Intervention Measures for the Buildings Sector 

High-level Measure Applicability 

of Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

Energy audits and retrofits in existing buildings  Low Medium Low Low Low 

Mandatory building energy performance 

standards for new buildings 

 Low High Low Medium Medium 

Voluntary green-building guidelines for new 

buildings 

 Low High Low Medium Medium 

Integrated solar technologies  Low Medium Low Medium Low 

Behavioral change initiatives  Low Low Low Medium Low 

Key: Level of Applicability 

Low, Medium, High  Indicators of requirements necessary for support of the high-level measure 

 Measure is applicable within the current level of control exhibited by the AMA 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the AMA’s current level of control or with assistance from national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures is found in Table 0-2 for buildings. Where measures have 
previously been considered or piloted by the AMA, relevant commentary on the findings to date has been included. 

 

Table 0-2: Situational Analysis of the Energy Efficiency Measures Identified by TRACE for Buildings 

High-level List of Energy Efficiency Measures 

Current Building Situation 

- Existing building codes, promulgated in 1996, do not address energy consumption within the building; however, they do consider ventilation and natural 

light. National policy structure does not provide the basis for energy auditing or awareness of energy conservation. 
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High-level List of Energy Efficiency Measures 

- Overcrowding of residential areas has been a historic challenge, one that still exists within the city of Accra. The recorded number of people per room is 

3.6 and an average of 5.5 people per household in 2014.28 The housing stock does not accommodate the population size and, as a result, a large 

percentage of the population lives in informal housing. Low-income housing represents approximately 58%29 of the Accra population, with a deficit of 

300,000 housing units in 2014. 

- Electricity supply was highly subsidized. Currently, due to reduced donor funding, electricity tariffs are progressively increasing to bridge the gap 

between previously subsidized electricity and the actual cost of electricity generation. A press release from the Public Utilities Regulatory Commission 

(PURC) states that 25% of the required 78.9% increase in electricity tariff will be subsidized, resulting in an overall 59.18% increase.30 Due to an 

inconsistent supply of electricity, residents are reluctant to pay. As a result, the Ministry of Energy and Petroleum is distributing and installing electricity 

meters. 

- High energy-consuming buildings include hospitals, polyclinics, and commercial buildings. 

- Low energy-consuming buildings include residential buildings, schools, and informal convenience stores. 

- Municipal, commercial, and residential development is zoned and approved by the AMA through the permitting process. The plans for future 

development are sent to the AMA permitting office, which once approved, will go ahead with construction. A multi-storey development requires the 

following assessments before construction can be approved:31 

o Environmental impact assessment;  

o Structural analysis;  

o Fire service report;  

o Hydro report; 

o Geotechnical report; and 

o Traffic management report. 

- The AMA allocates GHS 30,000 (US$10,000) per month to energy consumption for the AMA municipal head offices alone, which is approximately 

2,223,853 m2. 

- Preferred municipal and commercial building designs exhibit: 
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High-level List of Energy Efficiency Measures 

o small windows with louvered window panels;  

o timber frames, with concrete or clay-based walls; 

o refrigerators common in municipal offices; 

o water tanks for rain harvesting; and  

o Heating, ventilation, and air conditioning (HVAC) units installed in middle- to high-income buildings and ceiling fans in low-income buildings. 

- Alternative renewable technology is not prominent or well recognized in and around Accra due to highly subsidized electricity. 

Measure 1: Energy Audits and Retrofits in Existing Buildings 

Current situational analysis 

- The Energy Foundation, a non-profit organization established by Ghana’s Ministry of Energy in collaboration with licensed energy service companies 

(ESCOs), performs audits for commercial and industrial buildings. The energy audits include an assessment of installed technologies (such as, lighting, 

air conditioning, and gas controls) within the facility. Recommendations on measures to reduce energy consumption are presented to clients. 

- The Energy Foundation, in collaboration with ESCOs, has replaced incandescent light bulbs with compact fluorescent lights (CFLs), saving an overall 

124 MW32 of peak demand. 

Challenges 

- Energy auditing services are provided by the Energy Foundation and ESCOs; however, these services are not free of charge. In general, large 

commercial buildings within Accra are not seen as a priority and are therefore unaware of energy auditing services provided by the Energy Foundation 

and ESCOs. 

- Energy consumption within buildings (residential and commercial) is not a concern for residents in Accra due to previously subsidized electricity and 

limited awareness. Tariffs are increasing steeply to balance the actual cost of energy supply and the previously highly subsidized tariffs. Residents, 

however, are reluctant to pay due to the frequency of load shedding. 

Conclusions on applicability of measure for the AMA 

- Energy auditing is applicable to identify target areas and quantify opportunities for reducing energy consumption and demonstrate cost savings. 
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High-level List of Energy Efficiency Measures 

- There is a need for capacity-building and training programs and establishment or adoption of an accredited certification, for example, Certified Energy 

Management 

- The municipality should demonstrate through a pilot program across all municipal assets. 

- A co-financing mechanism should be established to encourage energy auditing and resultant building retrofits for the private sector. 

Measure 2: Mandatory Building Energy Performance Standards for New Buildings 

Current situational analysis 

- The Ghana national building regulations and Development Control Guidelines are consulted before permitting new construction developments within 

Accra.33 

- All buildings require a permit before construction can commence, hence the municipality has a database of all buildings under construction and already 

constructed. The database does not factor in energy consumption as part of the criteria. 

Challenges 

- Current applicable building regulations were last amended 20 years ago. The draft national housing policy currently with the Cabinet does consider 

energy consumption and highlights the need for efficiency requirements within building regulations; however, the promulgation of the draft regulations is 

still underway. Sufficient time is required to assess and incorporate these regulations into national policies, which will take time to enforce. 

- Strategic Plan for the Greater Accra Metropolitan Area (1992) acknowledges that current urban development patterns are energy intensive, but does not 

outline tangible steps from a building EE perspective. 

- The permitting process aligns fully with the national building regulations and Development Control Guidelines. However, the regulations are outdated 

and do not consider energy utilization or the possibility of renewable energy (RE) technologies. As a result, these are not considered in the construction 
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High-level List of Energy Efficiency Measures 

of public, commercial, and residential buildings. 

- Building owners have to submit a building plan, prior to construction, to the permit office. Due to delays in approving and issuing the permit, building 

owners go ahead and construct buildings that might not adhere to building standards and safety measures. 

- The building database compiled by the municipality does not include energy performance benchmarks. As a result, monitoring energy performance of 

new buildings becomes a challenge. 

- A committee within the permitting office does enforce national building regulations and Development Control Guidelines in buildings already constructed; 

however, the committee is restricted by capacity. Technical capacity for building requirements is limited within local and national governmental 

institutions. 

- City zoning plans (including heights, setbacks, and densities) designed with little consideration for light access and ventilation issues for neighboring 

buildings or benefits of co-locating symbiotic land uses (for example, waste-to-energy plants located next to a waste-producing, energy-intensive 

industry) are a challenge. 

Conclusions on applicability of measure for the AMA 

- This measure is critical to manage long-term energy consumption and therefore the identification of bottlenecks is essential. 

- Identify bottlenecks delaying draft regulations. 

- The proposed draft building regulations need to be reviewed to include energy performance benchmarks in the construction of new buildings. 

- There is a need for awareness raising and capacity building for implementation of the new building regulations. 

Measure 3: Voluntary Green-building Guidelines for New Buildings 

Current situational analysis 

- In Ghana, the Green Star SA-Ghana rating guidelines are applied by the Ghana Green Building Council to ensure reduced peak demand on energy 

supply infrastructure. 

- The preferred building architecture in the building sector includes: 

o small windows with louvered window panels 
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High-level List of Energy Efficiency Measures 

o installed HVAC system 

o building materials that retain heat 

Challenges 

- The Green Star SA-Ghana rating is not considered by building owners or developers. 

- Energy losses are prevalent in most buildings due to broken louvered window panels, which allow warm air to flow into the building, while the HVAC 

system tries to maintain a constant temperature. Aerated concrete or alternative lighter materials that dissipate heat are not preferred, therefore resulting 

in a significant proportion of buildings that retain heat within Accra. 

Conclusions on applicability of measure for the AMA 

- These are applicable and should be developed in parallel with mandatory measures for new buildings. 

- There will be a need for consultation, capacity building, and awareness. 

Measure 4: Integrated Solar Technologies 

Current situational analysis 

- Some buildings, for example, Ecobank, have considered energy consumption and installed solar panels to generate electricity. Ecobank uses solar 

photovoltaic panels to generate electricity for their signage. In addition, an energy management system monitored by a staff member has been 

implemented. 

Challenges 

- Although some buildings have installed solar technology, the solar systems installed are small and do not supply a large portion of the building energy 

demand. For example, Ecobank still houses a diesel generator in the event of intermittent supply of electricity. 

- Commercial institutions are not willing to invest in larger solar systems due to high initial costs, reliability, and intermittent supply, in comparison to highly 

subsidized electricity (GHS 0.30/US$0.10 per kWh34). 

- High cost of finance for developers at 30–35% coupled with lack of long-term financing (typically <3 years). This means that only measures with very 

short payback periods would be considered. 
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High-level List of Energy Efficiency Measures 

- Access to finance is a particular limitation for low-income households looking to upgrade to more energy-efficient white goods. 

- Developers/landlords are dis-incentivized to make investment in more efficient and sustainable buildings, as often it is the end users who benefit 

financially from the energy cost savings realized. 

Conclusions on applicability of measure for the AMA 

- There is no benefit to incentivizing solar technologies due to limited control exhibited by the AMA over the electricity distribution. The AMA should 

investigate working with national bodies to incentivize commercial buildings to install solar technologies through the permitting process. 

- However, it may prove to be an opportunity as a pilot program for municipal buildings to demonstrate functionality within the Ghanaian landscape. 

Measure 5: Behavioral Change Initiatives 

Current situational analysis 

- The Energy Foundation hosts awareness-raising campaigns for the general public on EE and the role that RE plays in reduced energy consumption. 

- The Energy Foundation also prints brochures and hosts programs in schools to target the younger demographic, therefore encouraging energy 

conservation among their parents or guardians. 

Challenges 

- Public awareness campaigns are hosted in the event of a crisis or when the energy demand is too high on the national grid. 

- Behavioral change is a slow process and results from this initiative may take time. 

Conclusions on applicability of measure for the AMA 

- Behavioral change could result in rapid significant savings. 

- Initiatives need to be planned in a strategic long-term manner. Programs need to be dynamic and aggressive so that they can be rolled out across the 

commercial and municipal sectors. 

Relevant Case 
 Improving Energy Efficiency Ekurhuleni Municipal Buildings, South Africa 
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High-level List of Energy Efficiency Measures 

Studies*:  Natural Cooling and Heating, Harare, Zimbabwe 

 Implementation of green building codes by the Green Building Council, Cape Town, South Africa 

*Case studies are provided in greater detail in Section 4.3 
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5.15.2 Energy Efficiency Potential 

The building sector currently accounts for nearly half of the energy consumption in the city. The 
sector has significant potential to reduce consumption through more efficient technologies, as 
outlined in Table 0-3. The energy-saving potential for relatively low-cost measures, with short 
payback periods (in the range of 1–3 years),4 range from 10–50 percent across various building 
types. However, there are a number of barriers to the uptake of EE that will need to be addressed 
to enable this potential to be realized. These are discussed in detail in the following section. 

 

Table 0-3: Potential for Reduced Consumption Per Building Type 

  Public Buildings  Commercial Buildings  Residential Buildings 

Potential 
Electricity 
Savings 

 Low potential: 10% 

High potential: 50% 

 Low potential: 10% 

High potential: 50% 

 Low potential: 20%  

High potential: 40% 

       

Baseline 
Assumptions 

 Low-energy-use 
building types: 

For example, new school 

Baseline: Louvered 
windows, no air 
conditioning, no fridges, 
CFLs, and fans 

 

High-energy-use 
building types: 

For example, old office 
building 

Baseline: Old fridges, 
old air conditioners, 
office equipment, CFLs, 
and louvered windows 

 Low-energy-use 
building types: 

For example, small offices 

Baseline: CFLs, fans, 
naturally ventilated, 
louvered windows 

 

High-energy-use 
building types: 

For example, hotels 

Baseline: Glass facade 
with no external shading, 
high hot water usage, 
split-unit air conditioning, 
high-energy-consuming 
lighting 

 CFLs successfully rolled 
out 

 

Baseline:  

- Old fridge and fans, 
CFLs, TV, hot water, 
other appliances 

- No air conditioning for 
low income; air 
conditioning for high 
income with louvered 
windows 

 

 

 

       
Measures  Low-energy-use 

building types: 

For example, new school 

Measure: Behavioral 
change, efficient fans, 
and replacement of 
T8/T12 with high-
frequency T5 

 

High-energy-use 
building types: 

For example, old office 
building 

Measure: Replacement 

 Low-energy-use 
building types: 

For example, small offices 

Measures: Behavioral 
change, efficient fans, and 
replacement of T8/T12 
with high-frequency T5 

 

 

High-energy-use 
building types: 

For example, hotels 

Measures: External 
shading, solar water 

 Measures for low-end 
savings:  

New fridge, sealed 
windows when air 
conditioning is used 

 

 

 

 

Measures for high-end 
savings: New fridge, 
new air conditioning, 
sealed windows 

 
4 Based on the marginal cost of upgrading to new energy efficient equipment, such as, air-conditioners (i.e. the old equipment was 
nearing the end of its service life and therefore needed to be replaced 
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of old fridges, old air 
conditioning, and office 
equipment with high 
efficient, energy 
management system 
implementation, sealed 
windows 

heating, efficient lighting, 
autonomous controls, 
Variable Air Volume (VAV) 
central air conditioning 

 

 

5.15.3 Key Barriers and Intervention Measures  

EE has been a low priority to date despite the high cost of electricity coupled with acute 
shortages and frequent load shedding. Table 0-4 highlights the identified barriers, intervention 
measure, and the key building sector recommendations needed to facilitate the uptake of EE in 
the buildings sector in Accra. 
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Table 0-4: Barriers and Associated Intervention Measures for Buildings Sector in Accra 

Barrier  Intervention Measure  Municipal Buildings  Commercial 

Buildings 

 Residential Buildings 

Policy and Regulation         

 Absence of policy 
framework and standards 
targeting building sector 
EE  

  The AMA to work with relevant 
stakeholders to create the enabling 
policy framework for improving EE in 
new buildings. 

To include: 
o advanced local building codes that 

will set minimum energy 
performance standards for new 
commercial, residential, and public 
buildings 

o local-/municipal-level public sector 
procurement guidelines on minimum 
energy standards for public buildings 
and energy-consuming equipment, 
which will complement the national 
guidelines being developed 

o mandatory energy auditing and 
reporting requirements for existing 
commercial and municipal buildings 
that have energy consumption 
above a specified threshold level, 
coupled with requirements to 
implement measures with short 
payback periods 

 Consideration to be given to 
increasing/tightening of standards over 
time and providing guidance on the 
expected trajectory to allow the private 
sector to plan and invest accordingly. 

 Consideration should also be given to 
effective internal procedures required to 

 1. Mandatory energy 

performance 

standards for new 

municipal buildings. 

To include 

requirements for: 

- Solar passive 
design  

- Energy-efficient 
fabric and 
building services 

- Building 
integrated RE 
technologies 

 

2. Annual and 

medium-term 

energy-saving 

targets for the AMA’s 

Metro Estate 

department. To 

deliver against the 

targets, the 

department should 

be required to: 

- Conduct/arrange 
regular energy 
audits for all 
existing 
municipal 

 1. Mandatory energy 

performance standards 

for new buildings 

implemented via new 

local building code. To 

include requirements 

for: 

- Solar passive 
design 

- Energy-efficient 
fabric and building 
services 

- Building integrated 
RE technologies 

 

2. Mandatory energy 

auditing and reporting 

requirements for 

existing commercial 

buildings that have 

energy consumption 

above a specified 

threshold level. Policy 

to be tightened over 

time through: 

- Lowering of energy 
consumption 
threshold 

- Inclusion of 

 1. Mandatory energy 

performance 

standards for new 

buildings implemented 

via new local building 

code  

- Solar passive 
design 

- Energy-efficient 
fabric and building 
services 

- Building integrated 
RE technologies 
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Barrier  Intervention Measure  Municipal Buildings  Commercial 

Buildings 

 Residential Buildings 

enforce the new codes, including 
certification and compliance testing. 

buildings 

- Develop energy 
management 
procedures 

- Seek internal 
budget approvals 
for investment in 
EE technologies 

 

3. Set procurement 

guidelines for 

energy-efficient 

equipment 

requirements on 
implementing 
measures with 
short payback 
periods 

Data collated from 

energy audits/reporting 

to be used to 

benchmark energy 

performance, and 

further refine policy for 

the commercial 

buildings sector 

         

Urban Planning         

 Limited awareness within 
the AMA on implications of 
urban planning and zoning 
on energy demand in the 
buildings and transport 
sectors 

  Training and capacity building for the 
AMA Town and Country Planning and 
Metro Works departments on energy-
efficient considerations in urban planning 

 Review zoning plans to ensure they align 
with building codes proposed above.  

 The AMA Town and Country Planning department to review zoning plans to 

ensure they align with building codes, giving due consideration to daylight 

access and natural ventilation issues, and align synergistic land uses that can 

share resources and infrastructure (for example, locating composting plants 

near factories producing organic waste) 

         
Finance         
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Barrier  Intervention Measure  Municipal Buildings  Commercial 

Buildings 

 Residential Buildings 

 Lack of availability of up-
front finance (or fiscal 
incentives) for EE 
investments 

 Split incentives between 
developers/landlords and 
end users 

  Internal budgets to be allocated for EE 
audits and investment programs in 
municipal buildings. Energy bill savings 
realized could be ring-fenced for further 
EE investment in subsequent years. 

 The AMA to work with national 
stakeholders, such as the Energy 
Commission and relevant ministries, to 
facilitate access to low-cost finance for 
developers and asset owners via 
commercial banks. A local, city-level 
program could be considered in the 
absence of a national initiative. 

 Other national or local fiscal incentives, 
such as tax breaks for energy-efficient 
equipment (import duty, VAT), can be 
considered to encourage uptake. 

 Setting minimum performance standards 
via building codes. 

 Awareness raising for end users on the 
benefits of low-energy and sustainable 
buildings, which would allow 
developers/landlords to charge a fair-
cost premium for such properties to 
recoup their initial investment 

 

 Internal AMA budget 

to fund low-cost 

measures with quick 

payback periods; 

energy cost savings 

realized from such 

investments 

reinvested in future 

years 

 Work with national 

stakeholders, such as 

the Energy Commission 

and relevant ministries, 

to facilitate access to 

low-cost finance to 

developers and asset 

owners. This could be 

routed via commercial 

banks or designed as a 

national public-sector-

led program (similar to 

the rebates being 

offered under the 

Refrigerator Energy 

Efficiency Project 

managed by the Ghana 

Energy Commission). 

 Low-interest loans via 

Ghana Energy 

Commission green 

mortgages via 

commercial banks 

 

         
Capacity Building         

 Lack of technical capacity 
on integrating solar 
passive design principles 
and other energy 
considerations in design of 

  Training for building professionals 
(architects, engineers, and builders) and 
developers via trade associations and 
other routes  

 Training for the AMA’s architectural staff 

 1. Training for the 

AMA Metro Estate 

staff on energy 

audits and energy 

 1. Training for planning 

staff responsible for 

issuing building permits 

and enforcing building 

codes 

 1. Training for planning 

staff responsible for 

building permits and 

enforcing building 
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Barrier  Intervention Measure  Municipal Buildings  Commercial 

Buildings 

 Residential Buildings 

new buildings tasked with design of new municipal 
buildings and Metro Works staff issuing 
building permits 

 

management 

2. Support 

procurement staff to 

develop suitable 

guidelines on 

energy-efficient 

equipment 

3. Training on green-

building design for 

the AMA 

architectural staff 

2. Work with relevant 

professional bodies 

and coordinate with 

key stakeholders (refer 

Table 0-5) to target 

capacity-building 

efforts at developers 

and building 

professionals (including 

architects, engineers, 

and builders).  

codes 

2. Coordinate with key 

stakeholders to target 

capacity building 

efforts at developers 

and building 

professionals. 

         
Awareness Raising         

 Lack of awareness on 
integrating solar passive 
design principles and other 
energy considerations in 
design of new buildings, 
coupled with preference 
for new architectural 
styles, often with large, 
unshaded, glazed areas 

 Lack of ownership and 
awareness on managing 
energy use in existing 
buildings 

  Awareness raising for building 
professionals (architects, engineers, and 
builders) and developers via trade 
associations and other routes 

 Awareness raising for the AMA’s 
architectural staff tasked with design of 
new municipal buildings and Metro 
Works staff issuing building permits 

 Use public sector demonstration projects 
to showcase good practices in energy-
efficient building design (for example, the 
AMA’s new office accommodation) and 
follow these with further dissemination on 
success stories (that is, energy and costs 
savings realized compared to 
conventional approach). 

 Awareness-raising campaign to reduce 
electricity consumption through 
behavioral change across both municipal 

 1. Develop 

awareness programs 

for the AMA staff to 

encourage positive 

behavioral change. 

2. Use public sector 

demonstration 

projects to showcase 

good practices in 

energy-efficient 

building design (for 

example, the AMA’s 

new office 

accommodation). 

Disseminate findings 

and success stories ( 

that is, energy and 

costs savings 

 1. Work with key 

stakeholders, such as 

the Energy 

Commission, to 

develop awareness 

programs on EE 

benefits. To be 

disseminated through 

commercial real estate 

associations and the 

press 

 

 1. Work with key 

stakeholders, such as 

the Energy 

Commission, to 

develop awareness 

programs on EE 

benefits. To be 

disseminated through 

commercial real estate 

associations and the 

press 

 



 

Development of Energy Efficiency in Sub-Saharan African Cities 46 

Barrier  Intervention Measure  Municipal Buildings  Commercial 

Buildings 

 Residential Buildings 

and private sector buildings 

 Introduce energy management 
procedures and targets for existing 
municipal buildings and assign internal 
responsibility to the AMA Metro Estates 
staff to plan, budget, and deliver against 
set targets. 

realized compared to 

conventional 

approach). 
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5.15.4 Working with Key Stakeholders  

As outlined above, realizing the EE potential in the buildings sector will require a multi-faceted 
approach, including relevant policies for private sector buildings and internal targets for municipal 
buildings, supported by innovative financing mechanisms, capacity building, and awareness 
raising. This would require the AMA to work collaboratively with a range of stakeholders ranging 
from national public sector agencies, industry associations, building owners, utilities, and NGOs 
active in this area (refer Table 0-5). 

 

Table 0-5: Accra – Key Building Sector Stakeholders 

Stakeholder Role 

Accra Metropolitan Assembly Building bylaws, enforcing building codes through permitting; 
demonstration projects 

Ministry of Energy Setting EE policy framework and financing mechanisms 

Ministry of Finance Supporting development of PPPs 

Ministry of Local Government Earmarking funds for EE; monitoring performance of local 
municipalities against defined metrics/targets; supporting 
development of building bylaws and enforcement of building 
codes 

Ministry of Water Resources,  
Works and Housing 

Leading on developing building codes in collaboration with the 
Ghana Institute of Architects and Ghana Institution of Engineers 
in the development of building policy, codes, and standards, and 
in consultation with other stakeholders 

Energy Commission Defining standards and labels for products; enforcing labels and 
standards in partnership with Ghana Standards Authority; 
advising on energy aspects in building codes; building capacity of 
public sector institutions 

Energy Foundation Awareness raising in general public 

Ghana Standards Authority Testing EE products and supporting enforcement of standards 
and labels 

Ghana Green Building Council Advising on building codes; developing green-rating tools; 
working with developers and architects on green-building 
certification 

Ghana Institute of Architects Advising on building codes; capacity building for members 

Ghana Institution of Engineers Advising on building codes; capacity building for members 
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5.16 Solid Waste 

5.16.1 Summary and Analysis of High-level Measures 

Following on from the decision matrix, TRACE provided the results of the initial appraisal of recommendations for the solid waste sector in 
Table 0-6. The results compare each recommendation requirement against the identified levels of competency and opportunity in Accra. 

 

Table 0-6: Initial Appraisal of High-level Measures for Solid Waste 

High-level Measure Applicability 

of Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

Integrated solid waste management plan  Low Medium Low Low Low 

Energy-efficient vehicle fleet  Low High Low Medium Medium 

Waste composting program  Low Medium Low Low Low 

Engineered landfill site with landfill gas capture 

program 

 Low Medium Medium Low Low 

Intermediate sorting and transfer stations  Low Medium Medium Low Low 

Waste-to-energy program  Low Medium Low Medium Low 

Behavioral change initiatives  Low Low Low Medium Low 

Key: Level of Applicability 

Low, Medium, High Indicators of requirements necessary for support of the high-level measure 

 Measure is applicable within the current level of control exhibited by the AMA 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the AMA’s current level of control or with assistance from national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures for solid waste is found in Table 0-7. Where measures have 
previously been considered or piloted by the AMA, relevant commentary on the findings to date has been included. 
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Table 0-7: Situational Analysis of the High-level Measures Identified by TRACE for Solid Waste 

High–level List of Energy Efficiency Measures 

Current Solid Waste Infrastructure 

- The AMA has jurisdiction over the collection and disposal of solid waste within the city to ensure clean public spaces. The collection and disposal of 

waste in nine districts was contracted out to nine private waste collectors in 2011. The contract between the private waste collectors and the AMA is 

valid for five years. The AMA still collects and disposes of waste in one district. 

- The AMA also has jurisdiction over structuring and enforcing the waste collection tariff. The AMA has implemented the ‘Polluter Pays Principle’ which 

requires that all residents pay per bin of waste generated. The fees are collected by the private waste companies. The monthly waste collection tariff is 

structured in accordance with income levels in the residential areas, with separate commercial and industrial tariffs: 

o High income - GHS 100 

o Medium income - GHS 60 

o Low income - GHS 20 

o Commercial - GHS 150 

o Industrial - GHS 200 

- Tariffs for low income are subsidized and do not cover the cost of collection and disposal for contracted companies. 

- The private waste collectors are not able to collect enough revenues to cover their expenses from the set tariffs. Tariff levels are fixed on historic labor 

and fuel costs and do not factor in investment cost for equipment. Private waste collectors are not able to replenish or upgrade their vehicle fleet, 

therefore reducing their ability to collect all waste from residential areas. Low fee-collection rate (~45–60% as quoted by waste contractors). 

- The AMA spends approximately GHS 2.1 million (US$0.7 million) annually on waste collection, which is used for maintenance of sanitary sites and 

vehicles in the municipal fleet and the clearing of blocked drains and cesspits. 

- The municipal vehicle fleet and the private waste collectors’ vehicles do not undergo regular maintenance, resulting in broken down vehicles and a 

reduced fleet availability. 

- The city residents and floating population generate 2,800 tons of waste per day, of which 600 tons of waste is not collected. The composition of waste 

generated consists largely of organic matter from food preparation (67%), paper (5%), plastic (6%), metals (2.5%), textiles (1.7%), wood (15.1%), and a 
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High–level List of Energy Efficiency Measures 

moisture content of 40%. 

- Previously, the collected waste was disposed of in abandoned quarries or mines35 in Accra, such as Agbogbloshie. Due to copious amounts of waste 

generated, the dumpsite was closed. The waste is now disposed of in a neighboring city, at the Tema landfill site, which is 45 km away. The Tema 

landfill site is reaching maximum capacity because of increased volumes of waste from both cities. The electronic waste in Agbogbloshie is burnt to 

extract copper, which is sold by informal pickers. 

- A majority of municipal waste goes direct to landfill with little recycling involved. Recycling plants have been deemed energy intensive, with a large initial 

investment, which the city is unable to afford. However, empty plastic sachets used as packaging for water, are collected by informal pickers around the 

city. The sachets are returned to manufacturers and the informal pickers are paid per sachet. Plastic bottles are also recycled, but on a very small scale. 

- A composting project is registered under the Clean Development Mechanism, funded and managed by the Zoomlion Waste Management Company. 

The plant worked well for two years, until the quality of the compost had a high composition of inorganic material and the project was unable to 

financially sustain itself. As a result, the plant was abandoned. 

- The AS3DAP-Conti has been initiated in Accra. Funded by the United States of America and African Development Bank (AfDB), approximately US$600 

million is to be invested, and the project hopes to achieve: 

o conversion of small drains to large drains 

o close off small drains to prevent consistent flooding 

o the provision of 30,000 bins for households 

o the provision of 24 waste-removal trucks 

o construction of an engineered sanitary landfill, accommodating 500–1,000 net receivables per year 

o construction of a sorting facility at the landfill site 

o establish a waste-to-diesel plant 

o construction of transfer stations 

- As a public education program, the AMA financed and distributed 15,000 bins to all households in and around the city, which only accommodated 30% 

of residents. The bins were used by residents and the floating population for other purposes, such as holding water and furniture, apart from housing 
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High–level List of Energy Efficiency Measures 

domestic waste. 

Measure 1: Integrated Solid Waste Management Plan 

Current situational analysis 

- Feasibility studies have been completed by a number of institutes, namely the Research and Development Department of Zoomlion Ghana Limited, 

Columbia University in collaboration with the University of Ghana, and the CCAC in collaboration with UN-Habitat. 

Challenge 

- Of the studies completed by various institutions, the implementation of a solid waste management plan has not been formalized or enforced by the AMA. 

Conclusions on applicability of measure for the AMA 

- Existing recommendations need to be implemented and therefore no need for a new plan at present. 

Measure 2: Energy-efficient Vehicle Fleet 

Current situational analysis 

- The AMA procures private waste collectors. Within the procurement process, the private waste collectors are required to present their available vehicle 

fleet for the collection waste within the city. 

- The AMA maintains and services their own fleet through the major private waste collectors, namely Zoomlion Ghana Limited. 

- Zoomlion’s vehicle fleet is maintained in-house, while other private waste collectors (for example, Ventura) are unable to maintain or service their 

vehicles, causing them to buy used waste collection vehicles from Zoomlion. 

- As part of the AS3DAP-Conti, a provision of 24 new waste removal trucks will be made in the near future. 

Challenge 

- The private waste-collection vehicle fleet is used for neighboring cities and Accra, reducing the resources and availability of the vehicles.  

- Even though the municipal fleet is maintained through Zoomlion’s resources, the vehicles cannot cope with the volumes of waste, the increased distance 
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High–level List of Energy Efficiency Measures 

to the Tema landfill site, and the condition of the roads. 

- The residential roads are dirt roads and are narrow causing the private waste collectors to purchase specific vehicles that do not have a long lifespan or 

collect large volumes of waste. This increases the time needed to collect waste and increases the number of trips to one neighborhood. 

- The used vehicles from Zoomlion do not have a long lifespan and therefore breakdown frequently. 

Conclusions on applicability of measure for the AMA 

- The vehicle fleet needs to suit the road conditions, and the volumes and type of waste in transit. This is a proposal that could be submitted by the 

municipality to be considered within the Conti Project. 

Measure 3: Waste Composting Program 

Current situational analysis 

- There is a high proportion of organic content within the waste stream (67%), according a recent feasibility study.36  

- A composting project is registered under the Clean Development Mechanism, funded and managed by the Zoomlion Waste Management Company. 

- The AMA has two anaerobic sewage digester plants established, funded by the Nordic Development Fund (NDF), which they are looking to expand to 

other parts of the city. The digesters use liquid waste (made up of fecal and sludge matter) for their waste stream. This plant uses 500 m3 of waste to 

produce compost. 

Challenges 

- Although a significant proportion of the waste stream in Accra, organic waste is not segregated at source. As a result it is contaminated when mixed with 

other waste streams. 

- The plant worked well for two years, until the demand for compost declined and the project was unable to financially sustain itself. 

- The digesters were implemented on the basis that they would be expanded to include a biogas capture and utilization system. The demand for compost 

is not very high in Accra, and the need for expansion of the digesters exists. 

Conclusions on applicability of measure for the AMA 

- There is a need for a revision of the feasibility study with a focus on power generation rather than waste composting. Waste composting would be a 
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High–level List of Energy Efficiency Measures 

supplementary activity rather than the target area. This is a proposal that could be submitted by the municipality to the Conti Project for consideration.  

Measure 4: Engineered Landfill Site with Landfill Gas Capture Program 

Current situational analysis 

- The AMA is investigating five potential landfill sites due to the closure of the Agbogbloshie dumpsite. The investigation includes testing of the soil and if 

the landfill is found acceptable within the community. 

- As part of the AS3DAP-Conti, an engineered landfill site with a gas capture facility is programmed to be constructed in the near future. 

Challenge 

- Few landfill sites have been approved by the community to commence construction. 

Conclusions of applicability for the AMA 

- This is not applicable, since an engineered landfill site is already being considered under the Conti Project. 

Measure 5: Intermediate Sorting and Transfer Stations 

Current situational analysis 

- Currently, informal pickers sort waste at the Agbogbloshie dumpsite and at the Tema landfill site. 

- The AMA has investigated and approved five sites for transfer stations, one of which has been developed and the remaining sites are 

still to be developed. The project is on track and scheduled to be in operation in January 2015. 

- As part of the AS3DAP-Conti, the construction of both transfer stations around Accra and a sorting facility at the landfill site will be 

engineered in the near future. 

Challenges 

- Informal picking presents public health and safety hazards and requires monitoring. 

- Waste segregation occurs only at the landfill site or dumpsite. The general public does not take on this responsibility as they are not 

incentivized to do so. Organic waste is highly contaminated once it reaches the landfill and segregation at a Material Recovery Facility would not justify 
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High–level List of Energy Efficiency Measures 

the up-front investment. 

Conclusions of applicability for the AMA 

- Intermediate sorting and transfer stations are applicable; however, these are already being addressed under the Conti Project. 

- The installation of compacting units at transfer stations will reduce the volume to be transported to the landfill site and therefore fuel 

cost. 

- A feasibility study is required to identify the associated costs and logistics of such an installation. This can be proposed by the 

municipality to be a part of the Conti Project. 

- Segregation at source is a requirement to generate valuable, recyclable feedstock material. 

Measure 6: Waste-to-energy Programs 

Current situational analysis 

- The Ministry of Foreign Affairs of Denmark (Danida) has initiated a ‘biofuel production from lignocellulose materials’37 project. The 

project will produce derived biofuels such as bioethanol, biogas, and biodiesel from fibrous waste extracted from the agricultural and industrial sectors. 

The project is scheduled to end in June 2015. 

Challenge 

- Feasibility studies into the waste composition for waste-to-energy projects have deemed the waste stream too contaminated to 

commence with any waste-to-energy solutions. 

Conclusions of applicability for the AMA 

- This measure is not considered as applicable since this is more of a national program. 

Measure 7: Behavioral Change Initiatives 

Current situational analysis 

- Awareness campaigns concerning the segregation of waste at source have been initiated on a small scale by the Youth Engagement in 

Service Delivery (YES) project, funded by the Bill & Melinda Gates Foundation.38 The project aims to encourage the recycling of waste and reuse of 
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High–level List of Energy Efficiency Measures 

waste in Accra. 

- Residents are incentivized to collect plastic water sachets and return them to the manufacturer. 

Challenges 

- The YES campaign is not widely known throughout Accra. 

- Residents are not incentivized to separate or recycle their waste. 

- There are no bylaws or heavy taxation on waste generation, hence, no punishment for non-compliance. 

Conclusions of applicability for the AMA 

- Behavioral change could result in reduced waste volumes and resultant fuel savings 

- There needs to be greater awareness of the added value benefits, for example, increased public health and safety of environment. 

- Initiatives need to be planned in a strategic long-term manner. Programs need to be aggressive so that they can be rolled out city-wide. 

Relevant Case 

Studies*: 

 Waste sorting: Community Materials Recovery Scheme, Naga City Philippines 

 GPS tracking on waste collection vehicles, India 

 Reduced waste using Waste Management Companies: Recycling at source, Sweden 

*Case studies are provided in greater detail in Section 4.3 
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5.16.2 Key Barriers and Recommended Interventions 

The solid waste sector presents both a huge liability for the local government and a potential 
opportunity. This sector is a priority area for the AMA, both from an urban sanitation perspective, 
as well as in terms of budgetary spend. Although day-to-day waste collection and disposal has 
been contracted out to nine waste management companies in conjunction with a ‘polluter pays’ 
arrangement, the sector still represents the largest budgetary expenditure for the AMA, after staff 
salaries. At the same time, the current arrangements are resulting in nearly 600 tons of waste not 
being collected from the streets of Accra each day, creating a potential health hazard. 

The recommendations provided below take into account the current contractual arrangements 
and are aimed at streamlining contracts to make the waste collection and disposal process more 
efficient. 
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Table 0-8 highlights the identified barriers, intervention measures and recommendations needed 
to ensure an effective and efficient waste management system for Accra.  

The recommendations outlined above have good synergies with existing infrastructure plans 
(AS3DAP) that include: 

 Development of new landfill site and transfer stations; 

 Source segregation of waste; and 

 Investigating potential for waste-to-energy options. 
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Table 0-8: Barriers and Potential Intervention Measures for an Efficient Waste Management System in Accra 

Barriers  Intervention Measure  Recommendation 

Contract Management     

 Current tariff structures for 
‘polluter pays’ mechanism 
mean there are limited 
incentives for waste 
management companies to 
collect waste from low-
income areas. 

  The AMA to adopt an improved contract management 
framework to ensure contactors are compensated based 
on tons of waste collected and delivered at the landfill site. 
‘Fee per ton’ to be determined based on best waste-
collection practices. Gains and losses relative to this price 
would accrue to the contractor. This would encourage 
waste contractors to invest in efficient waste collection 
trucks and systems, and will also help to address the urban 
sanitation problem and reduce associated health hazards. 

 More efficient waste collection and 

transportation 

 Contractor compensated based on tons of 
waste delivered at the landfill 

 ‘Fee per ton’ determined on best waste-
collection practices; gains above the price 
accrue to the contractor, losses below the 
price accrue to the contractor 

 Creation of Solid Waste Technical 
Committee to determine costing structure 
for waste (‘fee per ton’ and ‘polluter pay 
fee’ per bin). Members appointed by the 
AMA 

 GPS tracking to monitor movement of 
waste collection trucks, to avoid 
contractors charging for waste collected 
from outside the AMA jurisdiction 

 Current tariff levels for 
‘polluter pays’ fee is 
determined by, fee 
collection levels coupled 
with cost of waste disposal 
(travel to disposal site in 
Tema, and dumping fee), 
are squeezing contractor 
margins. This means little 
or no investment in 
efficient trucks and related 
equipment. 

  Create a Solid Waste Technical Committee to determine 
costing structure for waste (‘fee per ton’ and ‘polluter pay 
fee’ per bin). This would ensure tariff structures continue to 
reflect real costs for waste contractors, thereby ensuring 
that the waste collection system remains efficient and 
effective. Members should be appointed by the AMA. 

 Investigation is needed to explore and understand the 
levels of the community who would be able and willing to 
pay the local taxes. This study will provide some insight 
into what percentages of the local taxes will be 
recoverable. The design and implementation of a combined 
revenue collection for local taxes, (property rates, business 
rates, and solid waste management fee) to exploit 
economies of scale will be based on the study. The 
revenue collection system could be structured as a PPP or 
an outsourced activity, rather than delivering this in-house. 

 

     
Awareness Campaign     

 Quantum of waste 
generated per capita is 
unusually high compared 
to other cities in the region. 
This creates an additional 

  The AMA to roll out public awareness campaigns to lower 
waste generation, complemented by suitable incentives 
and enabling policies: 
o Residents pay a ‘waste collection fee’ based on bin 

size, with a price premium on larger bins 

 Reduced waste through public awareness 

complemented by suitable incentives and 

enabling policies 
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Barriers  Intervention Measure  Recommendation 

financial and logistical 
burden for waste collection 
and disposal in addition to 
the environmental impact. 

o Residents incentivized to separate waste at source, 
with recyclables excluded from pricing structure, that 
is, no fee for collection of recyclables when segregated 

o Phased ban on use of plastic bags by local 
retailers/businesses, starting with the AMA-owned 
markets 

o Residents encouraged to use water filters on the tap or 
other treatment methods, in lieu of plastic bottled water 

o Residents encouraged to take up home composting. 
Home composting units to be piloted in a few 
neighborhoods to gauge potential for wider roll out. 

Short term 

 Residents pay a ‘polluter pay fee’ based 
on bin size with a price premium on larger 
bins 

 
Medium to long term 

 Encourage use of water filters on taps or 
other treatment methods, in lieu of plastic 
bottled water 

 Introduce phased ban on use of plastic 
bags by local retailers/businesses, 
starting with the AMA-owned markets 

 Residents incentivized to separate waste 
at source, with recyclables excluded from 
pricing structure 

 Encourage product suppliers delivering to 
the end consumer to take back packaging 
waste 

 Encourage home composting 

Encourage local enterprises to initiate recycling 

facilities (good practice examples are 

refrigerator recycling companies, CTMCL, and 

PRESANK, set up in response to recent 

legislation) 

 Lack of waste segregation 
at source limits possibilities 
for recycling and 
composting. 

  Waste can be utilized as commodity under the right 
circumstances, such as single-waste streams or certain 
energy-from-waste plants that work well with mixed waste. 
To enable this to happen, the AMA should: 

o incentivize residents to segregate waste as outlined 
above. 

o work with stakeholders to create local recycling and 
composting enterprises as outlined below. 

 

 Lack of local recycling 
businesses to effectively 
channel recyclable waste 
streams 

  The AMA to work with national agencies and other 
stakeholders to: 
o encourage product suppliers delivering to the end 

consumer to take back packaging waste. 
o encourage local enterprises to initiate recycling 

facilities (good practice examples are refrigerator 
recycling companies, CTMCL, and PRESANK, set up 
in response to recent legislation). 
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5.17 Relevant Case Studies 

Relevant case studies mentioned in the above tables for each priority sector are summarized in the following tables (Table 0-9 and Table 

0-10). 

 

Table 0-9: Summary of Relevant Case Studies for Municipal Building Initiatives 

Municipal 

Buildings 
Case Study 1 Improving Energy Efficiency Ekurhuleni Municipal Buildings, 2005  

Description and 

Applicability 

The city council adopted a policy on EE in council buildings and on council premises to provide 

awareness and ensure energy conservation. Guidelines on the operation of the installed lights were 

enforced in council-owned and council-operated premises. Measures were taken to reduce energy 

consumption through the replacement of incandescent bulbs with CFLs and the replacement of ‘cool 

beam downlighters’ with LEDs. Heaters and urns were replaced by energy-efficient water boilers, 

namely hydroboils, reducing the heat lost via the escape of steam. Lighting and geyser timers were 

installed to ensure that the electricity used would provide optimal usage from appliances and fixtures at 

designated times, reducing the wastage of electricity consumption. This retrofit program is applicable to 

Accra. 

Energy Saving The energy savings from these small-scale measures resulted in 328,988 kWh savings in one year. 

Payback Period/Financial 

Return 

1.2 years payback 

Funding Model Used International Council for Local Environmental Initiatives (ICLEI) secured a grant from the United States 

Agency for International Development (USAID) to fund this project (US$40,000). 

Policy Outcome (if 

applicable) 

The city adopted a Policy on Energy Efficiency in Council Buildings and on Council Premises of 

Ekhurhuleni. 

Case Study 2 Natural Cooling and Heating – Harare 

Description and 

Applicability 

The Eastgate center is a shopping center in Harare, which has been designed to cool and heat totally 

by natural measures. The building uses no conventional air conditioning or heating, yet stays regulated 

throughout the year. The design methods were inspired by indigenous Zimbabwean masonry and the 

self-cooling mounds of African termites. A ventilation system modelled on the termite mounds was 

achieved by applying the bio-mimicry principles into its architectural plans. The architectural design is 
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applicable to Accra.  

Energy Saving Uses less than 10% of energy of a conventional building 

Payback Period/Financial 

Return 

Saved US$3.5 million 

Funding Model Used N/A 

Policy Outcome (if 

applicable) 

N/A 

Case Study 3 Building Codes Implementation: Green Building Council of South Africa – Alice Lane Building 2 

Description and 

Applicability 

The city of Cape Town plans to enact a bylaw to call for environmentally friendly building methods. The 

Green Building Guidelines document is aligned with the Green Building Council of South Africa 

(GBSA), which has incorporated the Green Star Rating system of the Green Building Council of 

Australia. It is envisaged that the city of Cape Town will also incorporate the Green Star Rating system 

in the future. 

The guidelines for the implementation of green buildings are specific to Cape Town, including advice 

on site selection, design, and construction phases, sustainable resource management, waste 

management, urban landscaping, human health and safety, and visual mitigation measures. 

The Alice Lane building is an example of the GBSA implementing building codes. Alice Lane is made 

up of six office levels and seven parking levels. The structure of the building is predominantly concrete. 

The Green Building Council (a driving body toward implementation of the codes) codes are applicable 

in Accra. 

Energy Saving The building has reduced energy consumption to 165 kWh/m2/year. 

Payback Period/Financial 

Return 

N/A 

Funding Model Used N/A 

Policy Outcome (if 

applicable) 

The city of Cape Town has implemented the regulations and also produced a Smart Building 

Handbook that gives practical information on energy-efficient technologies, design criteria, and 

appropriate materials and solutions that will result in addressing the  ‘whole green-building design’. 

 

http://www.capetown.gov.za/en/EnvironmentalResourceManagement/Documents/Smart-Building-Handbook_2012-06.pdf
http://www.capetown.gov.za/en/EnvironmentalResourceManagement/Documents/Smart-Building-Handbook_2012-06.pdf
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Table 0-10: Summary of Relevant Case Studies for Solid Waste Initiatives 

Solid Waste Case Study 1 Waste Sorting: Community Materials Recovery Scheme, Naga City, Philippines 

Description and 

Applicability 

Naga City started off with community-based, small-scale materials recovery facilities in 1999, working 

their way toward a city-wide Materials Recovery Facility (MRF) launched in February 2004. 

Energy Saving An average of 60 tons of waste is collected every day from the city, of which 40% is recyclable and 

about 13,862 tons of CO2 emissions are reduced annually. 

Payback Period/Financial 

Return 

Not known 

Funding Model Used The ESCO model with PPP - The MRF is made possible through a Build-Operate-Transfer (BOT) 

agreement with the Lacto Asia Pacific Corporation. In implementing this project, the local government 

invested 3.75 hectares of land, PHP 3.5 million (US$64,000) for the machineries and equipment, PHP 

5 million (US$91,000) for the infrastructure, and an estimated PHP 14 million (US$250,000) every year 

for operational costs (that is, collection and delivery). The partner organization provides equipment 

such as a trolley, garbage bins, trommel mill, screener, and conveyors. 

Policy Outcome (if 

applicable) 

Overall, the local government invested in the project in terms of land, machinery and equipment, 

infrastructure, and operational costs to the total of US$405,000. 

Case Study 2 GPS Tracking in Waste Collection Vehicles, India39 

Description and 

Applicability 

The Ahmedabad Municipal Corporation (AMC) has introduced the process of monitoring solid waste 

collection vehicles using GPS. The project seeks to help the civic body improve solid waste 

management and indirectly improve hygiene and sanitation conditions in the city. Contracts would be 

awarded to a private service provider for installation of GPS devices on vehicles used to collect solid 

waste. The objective of the tracking system is to ensure that garbage vans routinely collect waste from 

residential and commercial areas, and ensure timely collection. 

The project cost INR 13 lakh per GPS (~US$21,300), inclusive of additional services such as vehicle 

fleet management, power take-off switches, and geo-fence functions, with an overall project cost of 

INR 4 crore (~US$656,300). The GPS vehicle locating unit ranges from US$37–42 per unit,40 exclusive 

of installation and shipping fees, estimated to cost approximately US$630 for 15 waste collection 

vehicles. 

Energy Saving Reduces fuel consumption and ensures that all areas allocated to private waste collectors are covered. 
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Payback Period/Financial 

Return 

The payback period will depend on the recovery rate of tariffs from the residential and private sectors 

and the improved installed vehicle efficiencies; estimating a payback period of two months. 

Funding Model Used Not available 

Policy Outcome (if 

applicable) 

The contracts drawn up between waste collection service providers and the municipality include 

scheduled maintenance programs. 

Case Study 3 Reduced Waste Using Waste Management Companies: Recycling at Source, Sweden41 

Description and 

Applicability 

About 99% of Swedish waste is recycled and approximately 50% of household waste material is 

recycled and taken for biological treatment. Waste sorting or recycling for households is mandatory. 

Households have a responsibility to separate paper, packaging, goods, batteries, and bulky waste, and 

leave this waste for available collection systems. Less than 1% of Sweden's household waste ends up 

in landfill sites. Waste collection is done by public authorities through municipal-owned companies.   

Energy Saving Not Available 

Payback Period/Financial 

Return 

Not Available 

Funding Model Used Competitive tendering is common in small municipalities. 

Households pay a basic fee for collection and treatment. On average, each household pays SEK 2004 

(US$270) per year. 

There is a tax on waste taken to landfill sites and incineration of household waste to encourage the 

recycling of fossil-fuel-based products. 

Policy Outcome (if 

applicable) 

Not available 
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A5 - Action Plans 

This section outlines the potential financing route and the key next steps along with indicative 
timescales for implementing the recommendations presented in Section 4. 

A range of options were considered for financing the proposed EE interventions. Three key 
criteria were applied for deciding on the most appropriate financing route. 

1. Ensuring the initiatives can be financially self-sustaining in the long term; 

2. Setting up a financing and delivery framework that allows other sector-specific or cross-
sectoral EE initiatives to be integrated and delivered over time; and 

3. Choosing a route that builds on the experience and strengths of the AMA as one of the 
key implementing agencies. 

 

5.18 Facilitating Access to Low-cost Finance to Complement Building Sector 
Energy Efficiency Policies 

Access to low-cost finance is intended to complement the building sector policies recommended 
in the previous section, such as: 

 National/local building codes setting minimum energy-performance standards for new 
municipal, commercial, and residential buildings; 

 Mandatory energy auditing and reporting requirements for existing municipal and 
commercial buildings; and 

 Additional policy considerations, such as requirements on a certain percentage of 
building energy demands to be provided from renewables. 

 

It is expected that such policies will be a key driver for encouraging investment in EE and 
renewables in the building sector, with low-interest finance significantly improving the financial 
viability of these investments (that is, encouraging investment in measures with longer payback 
periods).   

Access to low-cost finance can be made available through various alternative channels. This 
could be done for example by setting up a country-specific, low-interest credit line to local 
commercial banks, through the provision of a guarantee by an international development bank 
on behalf of the AMA. Developers and building/homeowners would be able to access finance at 
preferential interest rates from commercial banks to install certain eligible EE and RE 
technologies. 

Alternatively, the financing arrangement could be a public-sector-led initiative, working in 
partnership with international donors/development banks. There is precedent of doing this in 
Ghana, with the successful roll out of the rebate scheme for refrigerators by the Ghana Energy 
Commission in partnership with the Global Environment Facility (GEF) and United Nations 
Development Programme (UNDP). The Energy Commission and other local NGOs such as the 
Energy Foundation are also well placed to provide the technical support that would be required 
to complement the financing program. 

Irrespective of how the financing schemes are structured and managed, the loan finance would 
be made contingent on certain pre-qualifying criteria that establish the scale of ambition, for 
instance, where the building owners are required to achieve a certain percentage reduction over 
an agreed baseline or alternatively a set target of energy consumption per unit floor area. Tiered 
interest rates may be considered for advanced technologies. The loan finance could also be 
used for financing upgrades to new and existing municipal buildings, in addition to private sector 
building stock. 
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5.19 Key Next Steps for Taking Forward Building Sector Recommendations 

Creating an enabling policy framework is critical to facilitating investment and transforming the 
sustainability credentials of current and future building stock. This is where the AMA needs to 
take a leading role in defining ambition and in turn enforcing the relevant policies. Such policies 
also need to be complemented by targeted capacity building and awareness raising. Section 5.2 
outlines the key next steps for taking forward the building sector recommendations outlined in 
Section 4.1.4. 
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Table 0-1: Buildings Action Plan 

Municipal Buildings Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Policy and Regulations – Commercial and Residential Buildings 

1 

Appoint an internal AMA team responsible for designing and enforcing local 

building sector policies/codes on green-building design, EE, and small-

scale/building integrated renewables. 

            

2 

Review policy options and liaise with other national stakeholders/organizations 

in the process of developing country-specific building codes (Ministry of Water 

Resources, Works and Housing; Ministry of Local Government; Energy 

Commission; Ghana Green Building Council). 

            

3 
Review other potential sources of data to help quantify technical potential and 

inform benchmarks for both new and existing buildings. 

            

4 

Shortlist policy options and carry out a detailed financial viability and impact 

assessment. Consult and engage with key industry stakeholders as part of this 

process. 

            

5 

Integrate proposed policies into current legislative framework. Consideration 

should also be given to increasing/tightening standards over time and giving 

forward guidance on the expected trajectory to allow the private sector to plan 

accordingly. 

            

6 
Set guidelines and procedures for the internal AMA team to enforce proposed 

policies. 

            

Policy and Regulations – Municipal Buildings 

1 

Define internal energy performance standards for new and existing municipal 

buildings. Carry out energy audits of current municipal building stock to quantify 

the energy saving opportunities and costs, and inform standards. 

            

2 
Outline annual improvement targets to deliver those standards in existing 

municipal buildings. 
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Municipal Buildings Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

3 
Integrate annual targets for municipal buildings into Metro Works departmental 

performance targets.  

            

4 

Draft/expand on internal EE procurement guidelines for equipment, including 

fixed building services (such as lighting, air conditioning equipment, fans, and 

motors) and equipment (for example, computers, photocopiers, fax machines, 

projectors, and health equipment). This will ensure that new products and 

replacement products, installed as part of regular maintenance activities, are 

energy efficient by default. Consideration should also be given to expanding the 

procurement guidelines to cover a wider sustainability agenda, for example, 

procuring recycled paper for office use and low water-consuming fixtures.  

            

5 

Draft green-building codes for new municipal buildings. These should cover 

solar passive design principles and active building services. Align this task with 

work being done on developing building codes for commercial buildings and 

ensure that the ambition for municipal buildings is set at par or higher than that 

for commercial buildings under the AMA jurisdiction. 

            

Financing 

1 

Liaise with national ministries and the Energy Commission on the design of the 

low-interest credit line, in particular on the expected scale of investment in EE 

and renewables expected due to the planned policies. 

            

2 
If relevant, liaise and agree with banks on implementation timescales for the 

policies and financing framework. 

            

Capacity Building 

1 

Carry out skills gap analysis for both the internal AMA staff and wider industry 

stakeholders on EE-related issues. To include: 

 The AMA Metro Works team responsible for maintenance of municipal 
buildings 

 The AMA procurement team setting specifications and standards for 
products and equipment 
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Municipal Buildings Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

 The AMA architecture team designing new municipal buildings 

 The AMA planning team enforcing relevant policies on green-building 
design/building code 

 Industry professionals, for example, developers, architects, engineers, 
and builders. 

2 

Develop targeted capacity-building programs for each professional group and 

sub-group. Liaise closely with industry stakeholder groups and real estate 

professional associations to coordinate capacity-building efforts. 

Depending on the outcomes of the gap analysis, such capacity-building 

programs to typically include: 

 Energy auditing/energy management training for the AMA Metro Works 
team   

 Energy management training for the facilities management staff/ 
maintenance personnel in commercial buildings 

 Support for the AMA procurement team to develop performance-based 
procurement guidelines 

 Training on green-building design/building codes for the AMA 
architecture team and wider industry professionals such as developers, 
architects, and engineers 

 Training for planning staff responsible for building permits on green-
building design/building code 

            

Awareness Raising 

1 
Identify key target audience including industry professionals, product 

manufacturers, developers, building owners, and energy bill payers 

            

2 
Develop awareness programs targeted at each group and sub-group. To 

include policy drivers, EE benefits, and financing options 

            

3 
Identify dissemination channels for each group and sub-group, for example, 

commercial real estate associations, professional bodies, and the press 
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Municipal Buildings Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

4 Roll out dissemination activities             

 

        T0 - time at which city commits to adopt the Action Plan 

 

5.20 Key Next Steps for Taking Forward Solid Waste Sector Recommendations 

Table 0-2: Solid Waste Action Plan 

Solid Waste Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 

Improved Contract Management 

1 

Appoint an internal AMA team responsible for coordinating the project. The 

team should include representatives from the waste management, revenue 

collection, procurement, and legal teams. 

            

2 

Bring all contractual parties (the AMA internal team and all waste contractors) to 

the discussion table to outline proposed ‘tonnage-based payment’ approach, 

seek feedback, and refine proposals if needed. It is critical that any concerns 

raised by either party are adequately addressed at this stage. Liaise with 

international donors to seek technical assistance to support negotiations and 

drafting of contracts (see step 4 below). 

            

3 

The AMA to identify and appoint relevant technical experts to create a Solid 

Waste Technical Committee tasked with setting the formulae and calculating 

waste collection and disposal costs based on efficient equipment, systems, and 

practices, as well as periodically updating these costs taking into account 

parameters such as inflation and best practice standards. The AMA to outline 

committee governance structure including frequency of meetings, duties, and 

reporting lines.  
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Solid Waste Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 

4 

The AMA to draft revised contracts with specific clauses covering pricing 

structure, the parameters used to assess performance, and any related 

penalties. Consideration to be given to length of contract with a view to giving 

waste contractors confidence to invest in efficient trucks and equipment.  

            

5 

The AMA internal team to outline and develop a combined revenue collection 

system for local taxes, working in partnership with a private sector partner to 

bring in specific expertise 

            

Reducing Solid Waste through Effective Polices, Incentives, and Public Awareness 

5 

Solid Waste Technical Committee to set ‘polluter pay fee’ for different 

consumers taking into account projected total costs for waste collection and 

disposal. The committee to recommend tiered rates depending on bin sizes 

(with a price premium on larger bins) and rebates to award positive actions like 

home composting and segregating recyclables.   

            

6 
The AMA to design, consult, and enforce targeted polices aimed to reduce 

waste, for example, phased ban on use of plastic bags 

            

7 

The AMA to design and roll out targeted awareness campaigns aimed to reduce 

waste, for example, encouraging use of water filters, source segregation of 

recyclables, and home composting along with relevant guidance and manuals 

            

8 

The AMA to work with the private sector to roll out targeted initiatives aimed to 

reduce waste, for example, encouraging suppliers to take back packaging 

waste and encouraging local recycling enterprises. The AMA to coordinate 

efforts with national agencies such as the Energy Commission as appropriate.  

            

9 
The AMA to liaise with other parallel initiatives such as the AS3DAP to ensure 

that all initiatives are well aligned to deliver common objectives   

            

 

       T0 - time at which city commits to adopt the Action Plan 
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Sub-Annex A1: City Administrative Structure and Context 

Table A: Municipal Services under the AMA’s Jurisdiction42 

 

 

Service 
Central 

Government 

District 

Assembly 

(AMA) 

Sub-metropolitan 

Districts 

Public Health 

Primary care   
 

Hospitals 
 

  

Health protection    

Housing and Town Planning 

Housing   
 

Town planning   
 

Regional planning  
 

 

Transport  

Roads 
   

Transport  
  

Ports 
 

  

Airports 
 

  

Environment and Public Sanitation 

Water and sanitation   
 

Refuse collection and disposal   
 

Environment protection 
   

Utilities 

Electricity 
 

  

Water supply   
 

Economic 

Agriculture, forests, fisheries 
 

 
 

Economic promotion 
   

Trade and industry 
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Table B: Roles and Responsibilities of the AMA43 

Metro Works 

Department 

Metro Roads 

Department 

Planning Coordinating 

Unit 

Physical Planning 

Department 

Environmental Health Unit Waste Management  

Vision 

Better housing 

Better infrastructure  

Better transport 

 

Ensure coordination 

between national and 

metropolitan planning  

 

Coordinated urban 

development 

Promote and safeguard 

public health 

Healthy and sanitary 

living environment 

Actions 

- Maintenance of first-

cycle schools, markets, 

and sanitary structures 

- Management of AMA 

properties 

- Management of all 

building projects of the 

Assembly 

- Development of street 

furniture and all 

structures in public areas 

- Demolition of 

unauthorized 

developments deemed 

dangerous 

- Maintenance of roads 

network in the metropolis 

and drains  

- Provision road signs 

- Supervision of road 

cuttings and diversions to 

ensure proper traffic flow 

 

- Preliminary 

rationalization and 

harmonization of 

development policies 

- Implementation of 

strategies and programs 

- Identification of bankable 

projects 

- Assistance in preparing 

comprehensive, 

integrated, perspective 

plans (annual action 

plans, development plans) 

- Monitoring and 

evaluation of the 

implementation of plans 

- Ensuring achievement of 

plan targets 

- Collection, collation, and 

analysis of data on natural 

and human resources of the 

metropolis 

- Identification of resources 

and potentials for 

commercial, industrial, 

housing, transport, and 

other development and 

designing programs of 

action 

- Coordination of diverse 

types of uses and 

development of land 

promoted 

- Preparation of detailed 

planning schemes in line 

with the Metropolitan 

Structure Plan 

- Assessment and 

prevention of potentially 

harmful diseases - Vector 

and pest control 

- Environmental health 

education 

- Control of cemeteries  

- Health and safety of 

animals 

- Building sanitation 

- Liquid and solid waste 

disposal 

- Cleaning of drains, 

streets, and public spaces 

- Supervision and 

monitoring of private 

waste contractors 

- Educating the public on 

waste management 

- Provision of sanitation 

facilities to the public 
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Annex A2: Level of Influence the AMA Has Per Sector 

 

Figure A: Level of Influence the AMA Has Per Sector
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Sub-Annex A3: National Adminstrative Context Relevant to the Energy Sector 

 

Table C: Ongoing National Initiatives 

National Initiatives 

Facilitation of Renewable Energy Development  

Pungu Solar Power Plant44 

 The project was funded by Ghana’s Ministry of Energy and Volta River Authority (US$8 million) for 

the installation of a 2 MW solar power plant at Navrongo in the Upper East region. 

 The irradiation levels estimated of the solar plant provides 5.5 kWh/m2/day. 

 The plant has been planned for expansion to 2.5 MW.  

 The aim of the project is to increase power supplies to reduce or end power rationing. 

Leading National 

Authorities 
 Minister of Energy and Petroleum 

o Build human resource capacity for the dissemination of solar photovoltaic 

in Ghana 

Investment in Waste Management 

Accra Sanitary Sewer and Stormwater Drainage Alleviation Project-Conti 

 The project is funded by the United States of America and AfDB. Approximately US$600 million is to 

be invested and the project hopes to achieve: 

o Conversion of small drains to large drains 

o Close off small drains to prevent consistent flooding 

o The provision of 30,000 bins for households 

o The provision of 24 waste removal trucks 

o Construction of an engineered sanitary landfill, accommodating 500–1,000 net receivables per 
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National Initiatives 

year 

o Construction of a sorting facility at the landfill site 

o Establish a waste-to-diesel plant 

o Construction of transfer stations 

Leading National 

Authorities 

 AMA 

Landfill Gas Memorandum of Understanding45 

 It is reported that Blue Sphere Corporation has signed a memorandum of understanding (MOU) with 

Kumasi and the AMA to reduce emissions at the relevant sanitary landfills. The capital investment for 

each project is: 

o Kumasi MOU - US$1.8 million 

o Accra MOU - US$15 million 

 

 Installation of a gas collection system and flare at the relevant open landfill site and/or a compost 

production facility 

 The project is expected to produce methane until 2040. The progress of this initiative is unknown as 

there have been no reports confirming delays of implementation or cancellation. 

Leading National 

Authorities 

 Kumasi Metropolitan Assembly 

o Improving environmental sanitation conditions through sound waste 

management practices 

 AMA 

Composting of Municipal Solid Waste 

 Aims at improving waste management issues in the Accra area and surroundings by developing and 

operating a Municipal Solid Waste (MSW) sorting and composting plant in Adjen Kotoku 

 Organic fraction of the waste will be recovered into saleable compost for agricultural, horticultural, 

http://www.waste-management-world.com/index/landfill.html
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National Initiatives 

and landscaping activities. 

 Project activity will process up to 600 tons of waste daily (before sorting). 

Leading National 

Authorities 

 AMA 

Investment in Waste-to-energy 

Anaerobic Digesters (€2.25 million)46 

 The project is financed by the Bank, GoG, and Metropolitan/Municipal Assemblies. 

 The project’s objective is to improve urban living conditions in Accra, Kumasi, Sekondi-Takoradi, 

Tamale, and Tema. 

 Promote the production of biogas and achieve sustainable liquid waste management services in 

cooperation with private operators. 

Leading National 

Authorities 

 Ministry of Local Government and Rural Development 

o Promote the establishment and development of a decentralized system 

of local government. 

 Metropolitan/Municipal Assemblies of Greater Accra 

o Create an enabling environment for sustainable improvement to the 

quality of life of residents 

Green Industrial Development - Biogas Development47 

 The project seeks to promote industrial-scale biogas technology development.  

 The project cost €1.3 million and was funded by the Republic of Korea. 

 The project will transfer technical skills on biogas technology from the Republic of Korea to Ghana. 

 The project was implemented in coordination with the ECOWAS Regional Centre for Renewable 

Energy and Energy Efficiency (ECREEE). 
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National Initiatives 

Leading National 

Authorities: 

 Ministry of Trade and Industry.  

o Formulates and implements policies for the promotion, growth and 

development of domestic and international trade and industry. 

Promoting Energy Efficiency 

Refrigerator Rebate and Exchange Scheme48 

 The program was launched in 2013, the aim of which is to replace inefficient refrigerating systems in 

Ghanaian market and households. 

 Target of 50,000 units of refrigerators were replaced which amounts to an estimated saving of GHS 

35 million. 

 Owners (businesses or homeowners) can save up to GHS 200 on electricity per year by purchasing 

an energy-efficient refrigerator. 

 A total of 2,100 old refrigerators have been exchanged for new ones under the government's pilot 

Refrigerator Rebate and Exchange Scheme. 

Leading National 

Authorities 

 Energy Commission 

o Functions relating to the regulation, management, development, and 

utilization of energy resources in Ghana 

 Ministry of Energy 

Replacement of Incandescent Energy-efficient Light Bulbs49 

 Implemented in 2007 

 The entire program cost the government US$15.5 million, borne solely by the state. 

 Led to electricity demand savings of over 124 MW and energy cost savings of over US$33 million per 

year. 

 Distributed 5.9 million CFLs free to consumers in exchange for inefficient incandescent lamps 

 This resulted in peak savings of 124 MW and CO2 savings of 112,320 tons per year. A survey 

conducted in 2009 revealed that CFL penetration had increased from 3% to 79%. 
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National Initiatives 

Leading National 

Authorities 

 Ministry of Energy 

 Energy Foundation 

 Energy Commission 

o Functions relating to the regulation, management, development, and 

utilization of energy resources in Ghana 

Energy Efficiency Standards and Labelling Program50 

 Importers and retailers of room air conditioners, CFLs, refrigerators, and deep freezers are required 

to import and sell ONLY products that meet minimum efficiency and performance standards 

approved by the Ghana Standards Board. 

 Designed to ensure that only appliances that meet minimum EE standards enter the Ghanaian 

market 

Leading National 

Authorities 

 Ministry of Energy 

 Energy Foundation 

 Ghana Energy Commission 

o Functions relating to the regulation, management, development, and 

utilization of energy resources in Ghana 

Improvement of Demand on National Grid 

Capacitor Banks on the Power Systems 

 Funded by the GoG and implemented in collaboration with the Energy Foundation 

 In 2005, the Energy Foundation embarked on a process of gradually introducing energy conservation 

projects at the following institutes of higher education:  

o University of Ghana 

o Kwame Nkrumah University of Science and Technology 

o University College of Cape Coast 

o University of Education, Winneba 
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National Initiatives 

o Ghana Institute of Management and Public Administration 

 The successful implementation of this project will save the institutions approximately GHS 250 million 

per month in electricity bills. 

Leading National 

Authorities 

 Government of Ghana 

 Ghana Energy Foundation 

o Non-profit, private sector institution devoted to the promotion of EE and 

RE 
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Annex A4: Results for Decision Matrix Per Sector 

Table D: Decision Matrix Results for the Building Sector 

(Results are highlighted in blue) 

Buildings 

Criteria Low Medium High 

Level of Competency 

Finance    

Human Resources    

Data and Information    

Policy, Regulation, and Enforcement    

Level of Energy Efficiency Opportunity 

Assets and Infrastructure    

 

Table E: Decision Matrix Results for the Solid Waste Sector 

(Results are highlighted in blue) 

Solid Waste 

Criteria Low Medium High 

Level of Competency 

Finance    

Human Resources    

Data and Information    
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Solid Waste 

Criteria Low Medium High 

Policy, Regulation, and Enforcement    

Level of Energy Efficiency Opportunity 

Assets and Infrastructure    
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Annex B: Addis Ababa City Report 

Development of Energy Efficiency in Three Pilot Cities in Sub-
Saharan Africa – A Municipal Perspective from Addis Ababa 
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Executive Summary 

Introduction  

Rapid urbanization can place a significant burden on energy infrastructure within cities, 
which in turn can constrain urban growth. Energy efficiency (EE) therefore plays a central 
role in supporting the development of sustainable cities of the future. 

Addis Ababa, the capital city of Ethiopia, is a developing pillar within the African economy, 
with a growth rate of 10.4 percent in 2013.51 Addis Ababa alone currently contributes 
approximately 50 percent toward the national GDP, highlighting the city’s strategic role within 
the overall economic development of the country. The infrastructure currently available is not 
able to sustain the rapid growth of the city. Residents and businesses in Addis Ababa are 
prone to water shortages and air pollution, with a significant increase in electricity tariffs 
expected. 

Recognizing the potential for improving the quality of municipal services while lowering 
service-provision costs, the World Bank is working with the city of Addis Ababa to identify EE 
opportunities across a range of sectors. These efforts seek to encourage national growth by 
aligning with the envisioned Growth and Transformation Plan (GTP). The GTP envisions an 
interconnected transit network, increased water supply to ensure growth in the agricultural 
sector, and an increase in exports, with a view to realize a range of co-benefits, such as 
improved public health and mitigating environmental pollution. 

The specific objective of this Bank study is to synthesize recommendations for EE 
interventions across key sectors in the city and develop an Energy Efficiency Action Plan 
(EEAP) that can be taken forward by the Addis Ababa City Council (AACC). Though there 
are several other stakeholder who can effect energy efficiency in Addis Ababa, this work 
focuses on what the AACC can do – including collaborating with national government and 
the local utility. 

The EEAP aims to contribute toward achieving the following AACC priorities:  

 Increased economic development and investment within the local manufacturing and 
industrial sector 

 Reduced energy usage across energy intensive sectors to ensure efficiency 

 Increased environmental health and safety within the transit system 

 Increased access to potable water for residents 

 Community awareness of the limited natural resources available to the city and the 
key role that energy conservation and EE play in ensuring sustainability. 

 

Energy Efficiency Action Plan 

Recommendations and action plans were informed by the technical viability of specific EE 
measures, as well as interventions needed to address existing barriers to the uptake of such 
EE measures. The following key barriers were identified: 

 Limited resources and low levels of technical capacity to enforce emission standards 

 Public sector financial constraints 

 Low levels of private sector investment and lack of incentives to encourage 
investment 
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 Lack of collaboration and shared expertise among city council and wider 
stakeholders 

The EEAPs were developed for three priority sectors: potable water, industry (specifically 
tanneries), and transport, as summarized below. The Tool for Rapid Assessment of City 
Energy (TRACE), developed by the Bank’s Energy Sector Management Assistance Program 
(ESMAP), was used as a diagnostic tool in benchmarking city energy consumption and 
identifying priority sectors for intervention. The priority sectors were further informed by 
opportunities to leverage co-benefits, local priorities, and synergies with existing programs, 
as well as the level of authority and control the AACC has in taking forward interventions in 
those sectors. The objective of this Bank activity was to synthesize specific 
recommendations for EE opportunities and develop an EEAP for the AACC. The 
methodology is summarized in Box 1 below. Details are provided in the forthcoming sections 
throughout the report. 
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BOX 1: Data collection and extrapolation methodology for Addis Ababa 

 

 

 

 

 

 

The AACC is a federal council with both national and city authority. The initial data collection phase was very 

comprehensive and holistically addressed; however, the distinction between data relating to the city versus national was 

not always clear. The data collection exercise yielded comprehensive results, as a result of significant co-operation from 

AAEPA (Addis Ababa Environmental Protection Agency). The AAEPA has a greater influence than AACC, in relation to 

energy consumption within city boundaries in the industrial, wastewater and public transport sectors.  

Based on the city’s commitment to reducing their greenhouse gas emissions, under the C40 Climate Change Initiative, 

Addis Ababa has already made significant progress in reducing energy consumption and utilising energy in a more 

efficient manner in day to day life. The AAEPA have recently promulgated regulations and policies that require consistent 

monitoring and evaluation of energy and fuel data in energy intensive sectors.  

Inconsistencies in the dataset were as a result of data inaccessibility during the initial desktop study (Annex 4), with few 

recent energy studies, i.e. from the past five years, being easily available or widely distributed. However, this was 

resolved during direct consultation with key stakeholders during the in country missions.  

It was noted that energy consumption for street lighting, the building sector and solid waste did not comprise the major 

share of the municipality’s energy spend, as per other cities in the region. Priority sectors were derived from the available 

data coupled with extensive discussions with the clients. The discussions allowed the team to better understand the 

potential in the sector, and the political economy of different measures. The discussions also included assessing the level 

of influence the municipality has in the key sector. The significant portion of municipal spend was on the expansion, 

operation and maintenance of the water supply network, as well as monitoring and reducing pollution in both the transport 

and industrial sectors. 

The supply of potable water in the city is an issue that is an ongoing challenge. The World Bank has already had major 

involvement in financially supporting projects to increase the dam capacity and the expansion of filtering and clarification 

wells. There are also opportunities for energy efficiency to reduce water wastage, therefore reducing unnecessary 

expenditure and freeing up resources for infrastructural repair and expansion.  

Public transport is a major contributor towards poor air quality and greenhouse gas emissions, with the purchase of new 

efficient vehicles constrained by high costs. The public transport fleet is estimated to comprise of 190,000 vehicles, the 

majority of which have a fuel economy ranging from 8.2 to 15 litres per 100km. Additional data was obtained from the 

Addis Ababa Road and Transport Bureau which was conducting surveys of transportation within Addis. This data was 

used to refine the EE potential estimates. 

The dataset for the industrial sector was comprised of national figures and was not isolated to any specific industrial 

subsector. The team visited Awash Tannery and Fontania Shoe Factory to gather additional data on site. This data was 

used to better estimate the potential in industrial sector. Tanneries are one of the medium sized energy intensive 

industries with old infrastructure that limit process efficiencies. As a result of an unstable national grid, there is a high 

dependency on diesel generators; security of energy supply is crucial to the productivity of the plant. Direct stakeholder 

engagement highlighted the potential for the integration of renewable energy technologies, as well as supporting process 

optimisation for the tannery plants.  

The AAEPA are an environmental regulatory body; however, the monitoring and evaluation of energy saving activities 

does not fall under their jurisdiction. The formation of the Ethiopian Energy Agency (EEA) has initiated several regulations 

that will come to pass within the coming years, established through knowledge transfer programmes from other 

developing countries. This is further examined in Section 5.4. 
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Potable water sector energy efficiency recommendations and action plan 

Potable water is a scarce natural resource in Addis Ababa, with a daily demand of 
approximately 500,000 m3, of which only 70 percent is supplied directly to residents and 
households. Following an analysis of the water supply network, there are potential energy- 
and water-saving opportunities that could result in 12–31 percent energy savings and 30–45 
percent water savings. The identified energy- and water-saving opportunities primarily 
address the technical losses, which constitute a majority of the system losses. 

To mitigate and monitor non-technical losses, a comprehensive mapping process is critical 
to facilitate future investment in the expansion and improvement of the water supply network. 
Increased collaboration between the AACC and the Addis Ababa Water and Sewerage 
Authority (AAWSA) could also provide valuable technical expertise to investigate possible 
methods for increasing the water supply. The recommended interventions to be taken 
forward by the AACC are provided below: 

 

Key Recommendations for Potable Water 

Comprehensive mapping of water network 

The network mapping to also include an inventory of pumping equipment to help 
understand opportunities for system optimization. This will be a valuable resource for the 
design and optimization of future expansion of the network in response to city growth.  

Feasibility study of technical and non-technical losses 

To understand the implications on operations and associated costs, the commissioning of 
a feasibility study would provide the business case for reducing technical and non-
technical losses, including the optimization of pumps. The study should also identify low-
cost measures that can be taken forward as part of regular maintenance and upgrade 
cycles. 

Development of energy-efficient technology specifications 

Specifications are to be integrated within public sector procurement guidelines. 
Installation of an active leak detection system 

Implement an active leakage detection system, which would have a water saving 

potential of 30–45 percent. At the current water treatment costs (ETB 11/m3), the 30 

percent water saving potential through leak detection could result in a saving of ETB 60 
million (US$30 million) per year. At a capital investment cost of ETB 216.8 million 
(US$10.8 million), the payback is less than 4 months. 

Exploit ongoing initiatives 

Exploit synergies with the Bank’s Urban Water Supply and Sanitation projects and other 
ongoing initiatives. 

 

The key next steps for taking forward the recommendations are outlined below: 

 Appoint an AACC team designated to coordinating the project, inclusive of key 
representatives; 

 Carry out a study to map the water network, inclusive of creating an inventory of 
functional equipment and identifying technical and non-technical losses. The study 
would also identify low-cost measures that can be taken forward as part of regular 
maintenance and upgrade cycles; 

 Explore synergies between low-cost measures identified and the World Bank Urban 
Water Supply and Sanitation Project; 
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 Establish a comprehensive business case for installing an active leak detection 
system; and 

 Procure and install recommended measures, including, where relevant, an active 
leak detection system. 

 

Industry sector energy efficiency recommendations and action plan (specifically 
tanneries) 

With the need for a secure supply of electricity, many tanneries have shifted from using 
electricity as their main energy source to burning furnace oil, costing ETB 1.6 (US$0.08) per 
liter. 

Although the electricity tariff is presently highly subsidized, resulting in a relatively low cost 
per kWh, ETB 0.4 (US$0.02) per kWh, this is expected to gradually increase to reflect the full 
and true cost of supply. As this increases, the opportunities for energy-efficient technology 
interventions in such energy-intensive industries will also increase. 

Significant energy saving potential has been identified in the optimization of the entire 
process rather than specific portions of the process, ranging from 15–20 percent for 
electrical and 17–25 percent for thermal savings. To realize these savings, a number of 
barriers also need to be addressed. Recommended intervention measures to be taken 
forward by the tanneries and the AACC are provided below: 

 

Electrical energy saving potential 

 

Medium-term savings measures 

EE savings of 15–20% are achievable based on 
efficient pumps, motors and compressors, and 
power factor correction. This would be 
equivalent to annual savings of 30–40 GWh 
(US$0.6–0.8 million) across the sector. 

 Thermal energy saving potential 

 

Short- to medium-term savings 
measures 

 Insulation of steam-distribution pipework, 
boiler descaling and maintenance of steam 
traps: 15–20% thermal savings (annual 
savings across the industry of approximately 
11–15 million liters of furnace oil, or US$ 
$8.9–11.8 million), with a payback of less 
than 4–6 months 

 Potential for additional thermal savings by 
switching to high-efficiency boilers (and 
sized to integrate solar water heater (SWH): 
20% savings compared to boilers that are 
greater than 15 years old. This equates to 
approximate annual savings across the 
industry of 9.1 million liters of furnace oil, or 
US$7.2 million. 

 

 

Medium- to long-term measures 

 Solar thermal for low-grade heat: total 
annual thermal savings across the industry 
of 20–26% (12.2–15.9 million liters of 
furnace oil or US$9.8–12.7 million), with a 
payback of 7–9 years 

 Condensate recycling as pre-feed to boiler: 
thermal savings across the industry of 1% 

  

Policies, targets, and guidelines 

In addition to electricity targets being set by the 
Ethiopian Energy Authority (EEA), the Addis 
Ababa Environmental Protection Agency 
(AAEPA) can set targets for reducing thermal 
energy: 

 Set short-term targets (1–3 years) primarily 
with a view to maximize ‘easy-wins’ and 
create awareness among decision-makers—
quick payback measures such as insulating, 
pipework, boiler maintenance, and 
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descaling. 

 Set medium-term (3–5 years) targets to give 
indication to industries and facilitate long-
term investment planning—condensate 
recycling, solar hot water for low-grade heat, 
and new efficient boilers. 

Ideally, harmonize target setting and reporting 
for all fuels with the EEA. The EEA to develop 
EE guidelines and  labeling for heat-generating 
equipment. 

(0.6 million liters of furnace oil, or US$0.5 
million), with a payback of 6 years 

 Potential for biological-waste-water 
treatment in response to waste treatment 
regulations set by the AAEPA. Technology 
produces biogas as a by-product, though 
technology costs are currently high 
(US$100,000–$200,000 typically; Bio-
innovate Africa 2013). Track and monitor 
pilot in Modjo Tannery to review applicability 
for wider roll-out. 

   

Awareness raising 

 

1. Ethiopian Tanners Association (ETA) to develop awareness-raising program for its members. 

2. The ETA to use demonstration projects to showcase good practices in energy-efficient tanneries. 
Disseminate findings and success stories (that is, energy and costs savings realized compared to 
conventional approach). 

 

The key next steps for taking forward the recommendations are outlined below: 

 Establish a working group of key industry stakeholders—the AAEPA, the EEA, and 
the ETA. 

 Harmonize target setting and reporting for all fuels and expand EE guidelines and 
labeling. 

 Identify gaps in institutional and technical capacity within the AAEPA to administer 
and manage the project. 

 Liaise with the ETA to collate existing data on thermal energy use. 

 Commission a technical study to inform short- and medium-term targets for thermal 
energy use in tanneries, based on existing data. 

 Liaise with the ETA and its members to consult on proposed targets, taking into 
consideration inputs from stakeholders. 

 Implement and monitor scheme, with targets reviewed on a periodic basis. 

 Work with the ETA to disseminate best practices and provide technical support to 
members. 

 

 

Transport sector energy efficiency recommendations and action plan 

The major form of transport in Addis Ababa is walking. However, the vehicular transport 
modes taken by commuters are significant enough to contribute to high levels of air pollution 
in Addis Ababa. High customs and import duties on newer models of vehicles shift the 
consumer behavior toward buying older and fuel-inefficient vehicles, resulting in increased 
fuel costs and a significant impact on the environment. By replacing the older vehicle fleet 
stock with newer models, fuel savings are estimated at 48 and 66 million liters of petrol and 
diesel, respectively. Delays in the implementation of vehicle emission regulations and policy 
impact the availability of appropriate standards; limited resources are in place to enforce 
policies once promulgated. 
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The recommendations provided below take into account the limited technical skills and 
workforce available to support enforcement of policy mechanisms, in addition to the number 
of ongoing infrastructural transport projects, that is, the bus rapid transit (BRT) and the light 
rail transit (LRT) systems. 

 

Recommended 

Intervention 
  

Policy and 

Regulations 
  The AACC to apply pressure for the promulgation of vehicle 

emission standards to be finalized, inclusive of enforcement and 
penalty structures. 

 Ensure local consultation with key stakeholders such as the 
AAEPA, Taxi Owners’ Associations, and the Road and Transport 
Bureau on finalization and enforcement of vehicle emission 
standards. 

   

Replacement of 

Vehicles 
  Enforce emission standards to work alongside the Minibus 

Replacement Programme, which is in progress, to ensure taxi 
owners replace older, inefficient vehicles with newer models. 

 Implement initial, partial grant component to kick off the Minibus 
Replacement Programme, illustrating the benefits. 

   

Capacity Building   Establish operational structures with an expanded workforce to 
ensure enforcement of vehicle emission standards. Initiative to be 
funded partly by revenues from penalties issued for noncompliance 
to vehicle emission standards. 

 Develop technical capacity within existing workforce in relation to 
the emission standards, bringing in international expertise in 
collaboration with key stakeholders such as the AAEPA and the 
Road and Transport Bureau. 

 Expand workforce to accommodate high volumes of infringements 
of vehicle emission standards. 

   

Awareness Raising   Awareness programs to be structured around the improved fuel 
savings associated with regular maintenance of vehicles 

 

The key next steps for taking forward the recommendations in the transport sector are 
outlined below: 

 Appoint a designated AACC team responsible for coordinating the project. 

 Liaise with the AAEPA to understand the present barriers and bottlenecks for 
implementation of the standards and provide technical and political support. 

 Carry out an assessment on: 
o resources and skills required to implement the regulations within the 

municipality; 
o skills gap in present workforce to implement regulations; 
o potential number of vehicles that are noncompliant in transport subsectors; 

and 
o municipal transport assets to ensure full compliance. 
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 Set performance targets within skilled workforce to include quotas per division for the 
collection of penalties. 

 Develop skills on repair and maintenance of public transport vehicles, incorporating 
the expansion of the current workforce. This initiative to be partly funded by penalties 
issued for noncompliance of vehicles to emission standards. 

 Establish public-private partnership (PPP) between governmental arms and public 
vehicle associations such as the Taxi Owners’ Associations to establish a repair and 
maintenance facility or organization specifically for vehicle emission testing. 

 Present financial case for testing, repair, and maintenance centers to the transport 
arm of the Climate Resilient Green Economy (CRGE) development fund. 

 Establish monitoring and performance targets. 

 Prepare a comprehensive, phased awareness campaign on the implementation of 
vehicle emission standards. 

 

Project Approach 

This report is part of a wider study with similar activities in Ghana (Accra) and Kenya 
(Nairobi). A combined summary report has been prepared, highlighting similar themes 
challenging the implementation of EE as well as lessons that are learned across the three 
cities.
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B1 - Introduction 

5.21 Project Background 

Within the context of rapid urbanization, EE is critical for transforming today’s cities into 
sustainable cities of the future. As a rapidly urbanizing center, with extensive associated 
economic growth, the city of Addis Ababa is a node of economic, social, and environmental 
importance for the Sub-Saharan Africa region. 

Addis Ababa is a national hub for commerce, manufacturing, industrial development, and 
horticulture,52 while contributing toward the Ethiopian gross domestic product (GDP) growth 
of 10.4 percent per year. Currently Addis Ababa contributes US$934 million toward the 
national GDP,53 placing the city at the center of Ethiopia’s economic growth. 

While a significant beacon within the Ethiopian economy, Addis Ababa is also a resource-
poor city. Addis Ababa’s economic activity revolves around the manufacture of products for 
international trade, the cultivation of vegetables, and the internal industrialization of imported 
goods and services. Although progressively aggressive, Addis Ababa’s economic growth is 
starting to impact available natural resources and the municipal infrastructure, which is 
maintained and upgraded by the AACC. 

The strategic objectives and urban development plans of the AACC are guided by a national 
strategy, namely the GTP. The GTP envisions the measures required to ensure a 
progressive economic growth of between 11 and 15 percent from 2010 until 2015. 

The GTP does not focus on power and energy specifically; however, energy utilization is 
incorporated in the section on environmental protection and management of the strategic 
document. One of the environmental goals of the GTP is to create an environmentally 
friendly city through the use of alternative energy sources and technologies which will reduce 
the negative impact on the environment. 

The GTP highlights the following significant points for action: 

 Encouragement of foreign investment, specifically within the agricultural and 
industrial sectors; 

 Expansion of raw material extraction while ensuring natural resource conservation; 

 Expansion of the public transport network within the city while stimulating growth of 
the Ethiopian manufacturing sector; and 

 Promotion of investment in renewable energy (RE) projects, specifically targeting 
hydro, wind, geothermal, and biofuels. 

The AACC aims to meet these developmental needs in line with this envisioned approach 
through proactively influencing energy use. By pledging to be a Local Government for 
Sustainability as part of the International Council for Local Environmental Initiatives (ICLEI), 
the AACC has already acknowledged EE as a key tool to develop the city in a sustainable 
manner. The AACC can target manufacturing operations and industrial areas through policy 
promulgation and the implementation and dissemination of programs that strategically 
encourage investment in EE. 

This report is part of a wider study by the Bank with similar activities in Ghana (Accra) and 
Kenya (Nairobi). 
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5.22 Scope of Project 

The objective of the assignment is to ‘assist the AACC in formulating a long-term 
sustainable, urban EE strategy in the context of the city’s overall development plans.”54 As 
mentioned above, there are many other important stakeholders, but this report focuses on 
what AACC can do. 

 

Addis Ababa Energy Efficiency Action Plan 

The EEAP is the final output of the project. It summarizes the findings to date and provides 
an EEAP for Addis Ababa. 

The EEAP serves as a roadmap for the AACC to curb energy consumption without 
negatively impacting economic development and social objectives. 

The EEAP presents: 

 the key sectors for EE intervention (selection based on the level of control exerted 
by the AACC over each sector); 

 recommendations on energy-reducing opportunities per sector (selection based on 
applicability and energy saving potential); and 

 next steps for implementation and realization of identified energy-saving 
opportunities, with associated timelines. 

 

Scope and Methodology 

To facilitate the development of the AACC Action Plan, the Bank contracted Camco Clean 
Energy and Verco to work with the AACC and local stakeholders to: 

 provide a situational analysis on the current energy expenditure and usage across 
various sectors in Addis Ababa; 

 review city infrastructure development plans and other initiatives to reduce energy 
consumption; 

 identify and map the city administrative structure with relevance to sustainable, 
urban energy policies; 

 analyze Addis Ababa’s energy profile to identify priority sectors for implementing 
energy-efficient measures; and 

 draw on international best practices to develop and provide the city with an EE 
action plan for implementation within priority sectors. 

The analysis was informed by a desk review of existing literature, primary data collected by 
local consultants working with city representatives on the ground, and in-country missions 
involving meetings and interviews with private and public sector representatives. 

Data collection proved to be a challenge, in particular due to a lack of publically available 
data and the logistical issues around data being held across various city departments, 
energy companies, and other stakeholders. Moreover, the quality of data on the current 
energy profile of the city was not considered adequate for providing a rigorous and accurate 
benchmarking exercise. Within this context, the analysis was as comprehensive and 
representative as possible, but may include gaps that require further review going forward. 
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The in-country missions served to provide comprehensive insight into the city decision-
making structure, legislative context, key challenges, and priorities for the city as well as 
programs and projects currently underway. Collectively, these aspects helped inform 
appropriate EE interventions that could be actioned within the current city infrastructure. 

The assignment was implemented through a phased approach, described below: 

 

5.22.1 Inception Phase 

The inception phase provided an opportunity to confirm with key partners the approach and 
methodology to be followed. This included clarification on the scope of the activities, key 
documentation to be reviewed, and the agreed stakeholders to be consulted. The inception 
phase included in-country visits to provide an initial insight into the key challenges faced by 
the municipality and the potential scope of opportunities. 

 

5.22.2 Phase 1: Situational Analysis 

The first phase of work was desk-based and reviewed the long-term vision along with the 
current state of play in the energy sector in Addis Ababa. This included an assessment of 
the: 

1. policy and regulatory framework; 
2. long-term vision at a national and local level; 
3. institutional framework within the energy sector; and 
4. technical and economic barriers for EE. 

 

5.22.3 Phase 2: Sector Prioritization 

The second phase of the project involved identifying sectors for intervention by 
benchmarking the city’s energy consumption against that of internationally recognized 
sustainable cities. This meant understanding the city’s infrastructural limitations and areas 
for possible sustainable and energy-efficient growth and prioritizing sectors based on the 
needs of the city. The identified priority sectors would direct and inform the third phase of the 
project, that is, Gap Analysis. 

The following city sectors were analyzed for potential intervention using TRACE. The Bank’s 
ESMAP developed TRACE as a diagnostic tool in benchmarking city energy consumption 
and for the identification of priority sectors for intervention. Potential city sectors include: 

 municipal buildings 

 solid waste 

 street lighting 

 public transportation 

 private vehicles 

 power 

 potable water 

 wastewater 
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5.22.4 Phase 3: Gap Analysis 

The third phase was a gap analysis, which entailed assessing the limitations of city 
infrastructure for EE interventions. This was completed through: 

1. a desk-based review of existing policies and legislation;  
2. stakeholder consultation with government officials; and 
3. stakeholder consultation with key participants in the private sector. 

 

An in-depth analysis was carried out, which determined the applicability of potential 
interventions within the city infrastructure. An implementation plan for each of the applicable 
measures was prepared to establish an EEAP per sector. 

 

5.23 Key Challenges and Priorities  

The project team identified the following key challenges and priorities that relate to energy, 
as set out in Table 0-1: 

 

Table 0-1: Key Priorities and Challenges for the AACC 

Priority Challenges 

Increased Economic 

Growth 

 Limited private sector investment to assist economic development 

 High fuel consumption and associated costs required to sustain 

the transport network and industry sector 

 Limited financial capacity for infrastructural development such as: 

o expansion of small-scale industrial enterprise development 

o improving and expanding public transport facilities 

o expansion and improved penetration of energy-efficient 

technology within markets in the industrial sector 

Access to Potable Water 

 Limited means of increasing water supply 

 Limited institutional  capacity and skills  available to map, monitor, 

maintain, and expand the water network 

 Limited institutional and technical capacity available to police and 

restrict illegal connections 

 Limited financial capacity to subsidize high initial connection costs 

for residents 

Improved Transportation 

and Resulting Air Quality 

 Lack of policy interventions correlating vehicle emission standards 

with fuel efficiency 

 Customs duties limiting the type of vehicles imported for public 
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Priority Challenges 

transport, resulting in old and inefficient vehicles 

 Limited public transport routes 

 Lack of investment to improve city vehicle stock and public 

transport infrastructure 

 Lack of institutional capacity to ensure integration of newer modes 

of transport within city infrastructure 

High Energy 

Consumption in Industry 

 Low levels of implementation of EE measures 

 Intermittent energy supply resulting in reduced productivity and 

increased reliance on fossil fuels 

 Limited policy support for the use of energy-efficient technologies 

or reduced energy 

 Lack of policy tools ensuring consumer awareness on energy-

efficient technologies 

 Limited awareness on the economic value of EE/conservation due 

to subsidized electricity 

 Lack of proven RE technology within local landscape 
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B2 - City Administrative Context 

Addis Ababa has the status of both a city and a state within Ethiopia. This means that the 
AACC has jurisdiction over administrative activities and is able to influence and enact 
regulation. 

The AACC performs a range of functions. Those relevant to this study are listed:55 

 To ‘issue and implement policies concerning the development of the city.’ 

 To ‘approve and implement economic and social development plans.’ 

 To enter into contracts with ‘institutions of the federal government and the regions of 
the country, the private sector, nongovernmental organizations, as well as upon the 
authorization of the federal government, with various international organizations.’ 

 To allocate ‘land and natural resources within the bounds of the city.’ 
 

The AACC has prioritized sustainable development within the city, central of which are the 
following areas: 

 Increasing economic development through investment; 

 Prioritizing the city as a center of commerce and industry; 

 Ensuring good governance and transparency; 

 Creating favorable conditions for living and working; 

 Improving overall safety and public health in the city; and 

 Providing the essential natural resources to ensure a healthy lifestyle. 
 

The roles and responsibilities of the AACC are linked to those of the federal mandates per 
sector, with the vision of the GTP in mind, represented in Annex 1. The responsibility and 
jurisdiction of the municipality per sector is demonstrated in Table 0-1, which was informed 
by initial discussions, also illustrated in Annex 2. 

Taking into account the energy spend per sector in the city and the jurisdiction of the city 
authority, TRACE was used to identify the level of control that the AACC has over each 
sector (refer to Table 0-1) and prioritized each sector. Further analysis is provided in Section 
3. 

Figure 2-1 provides the key factors used to identify the level of control that the AACC has 
per sector in Table 2-1. 

There have been a number of key national initiatives in support of sustainable energy 
development and promotion of energy conservancy. Relevant national initiatives regarding 
the energy sector have been outlined in Annex 3. 
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Figure 0-1: Key for Authoritative Level of Control 

 

Table 0-1: Departments Responsible for Energy-related Development 

Sector within the AACC 

Ministry of Transport 

 To see the people of Ethiopia have access to reliable transport services by 2025.56 

 

Level of control 

 

Ministry of Water, Irrigation, and Energy 

 To ensure that Ethiopia will be a model of excellence in water-resources-development 
utilization and a renewable energy hub in East Africa by 2015.57 

 

Level of control 
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Sector within the AACC 

 

Ministry of Works and Urban Development 

 To support and coordinate the development of cities and urban centers while encouraging 
growth. 

 

Level of control 
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B3 - Sectors for Prioritization 

Following on from identifying the AACC’s level of control over each sector in Section 2, the 
sectors were prioritized further using TRACE, in association with relevant city government 
agencies (municipal officials) and stakeholders (electric and/or water utility officials). 

TRACE assessed key performance indicators provided by the respective municipal 
authorities, which benchmarked the city’s energy profile against cities with a similar human 
development index (HDI). 

The priority sectors were selected based on the following criteria and/or success factors: 

- EE potential to keep the development of the city on a sustainable path;  
- Challenges for the city to provide quality services, leveraging potential co-benefits;  
- Local political, economic, or other drivers for taking action, including the level of 

control by the AACC, either through direct budget or policy; and  
- Synergies with or investment opportunities related to existing or planned city-level 

initiatives. 

 

In addition to the above criteria, identification of the sectors that had greater EE potential 
became clearer following consultation with municipal and national governmental 
representatives. Public transport was chosen as a priority sector to identify opportunities that 
could mitigate the high levels of air pollution within the city from the old, inefficient vehicle 
fleet. The need for sufficient water supply to cater to the entire city resulted in potable water 
being a priority sector. The rapidly growing industrial sector, specifically an energy-intensive 
area such as tanneries, was selected due to the large energy saving potential through the 
implementation of technology upgrades. 

Sectors that were not chosen as a priority sector were street lighting, municipal buildings, 
wastewater, and solid waste due to the lower priorities with the municipality and lower 
operating costs, as illustrated in Section 2. The energy saving potential in the omitted 
sectors is fairly low with high up-front costs, which was quantified based on proxy studies, 
relevant case studies with cities of similar HDIs, and market value analysis. 
 

5.24 Key Findings 

Three sectors show significant potential for interventions to maximize EE: public transport, 
potable water, and small- and medium-scale industrial enterprises (that is, tanneries). 

Public transport. Energy for public transportation accounts for over 50 percent of the energy 
spend of the city (excluding industries).5 There is potential to improve the coverage and 
efficiency of the current system. Public transport accounts for more than a third of daily trips 
and is dominated by old and inefficient vehicles that contribute significantly to the city’s air 
pollution. Co-benefits would include improving air quality, reducing dependence on imported 
oil, reducing CO2 emissions, and improving road safety. 

Potable water. There is a high proportion of technical and non-technical system losses in the 
system (approximately 37 percent). At the same time, there is an acute shortage of water, 
amounting to approximately 150,000 m3 per day. The AAWSA is planning to expand the Dire 
Dam and increase the water supply capacity in the Legedadi Dam to address the shortfall. 

 
5 Please refer to Section 1.2  for data limitations 
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Discussions with the AAWSA have also indicated that the treatment and distribution costs 
are currently higher than the tariffs. The EE initiatives, in particular those targeted at 
reducing system losses, offer an opportunity for the city to provide more potable water at a 
relatively less expense. 

Small- and Medium-scale Industrial Enterprises (Tanneries): The leather industry in Ethiopia 
is at the forefront of the leather sector within eastern and southern Africa. The sector 
represented 3 percent of the total export earnings in 2012.58 The industry is growing 
substantially and there are now 26 tanneries, with more under development.59 A number of 
tanneries are situated within or in the vicinity of Addis Ababa. The national GTP identifies the 
leather industry as a priority sector, expecting the export market to reach US$500 million 
(ETB 10 billion) by 2015. There are however, a range of issues that have implications on not 
just energy demand from the sector but also resource efficiency and in turn the sector’s 
competitiveness internationally. The equipment is relatively old, processes are inefficient, 
and there are high energy costs associated with the use of furnace oil for heating. 
Furthermore, a lack of targeted policies and awareness on the benefits of EE are barriers to 
investment. 

Other sectors were excluded, either due to a low current energy baseline (in the case of 
street lighting and buildings), ongoing initiatives (in the case of solid waste), or a lack of 
adequate data (that is, on wastewater). It is to be noted that while energy use in buildings is 
low, largely owing to the mild weather and limited use of modern fuels in the residential 
sector, this is expected to grow in the future. 

5.25  Addis Ababa’s Energy Profile  

The total electricity consumption within the city of Addis Ababa is estimated at 1,479 GWh60 
and fuel consumption at 45 million GJ per year.61 For a population of around 3.14 million 
inhabitants, 98.6 percent of which has access to electricity, this translates to a figure of 220 
kWh per inhabitant per year. This puts Addis Ababa nearly at the bottom-end of the 
spectrum when compared with other cities around the world with a comparatively similar 
HDI, somewhat equivalent to Lagos at 222 kWh per capita per year, and relatively higher 
than Dakar at 122 kWh per capita and Dhaka at 144 kWh per capita. At the other end of the 
spectrum are developed cities with average consumption of more than10,000 kWh per 
capita. 

In terms of economic output, the data collected to date indicates electricity consumption of 
0.5 kWh per unit GDP (U.S. dollars) generated in the city. The electricity intensity puts Addis 
Ababa in a marginally better position than Durban at 0.58 kWh per GDP and similar to 
Johannesburg at 0.49 kWh. 

Figure 3.1 shows the percentage sector-wise contribution to total city energy spend. The 
transport sector accounts for a majority of the city’s energy spend, with the buildings sector 
being the second major area in terms of energy spend. The figures however, exclude data 
on industries and captive generation. 
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Figure 0-1: Addis Ababa - Breakdown of Energy Spend by Sector* 

 

Note: * Data on industries and captive generation not available. 

 

 
Table 0-1 summarizes how the following criteria have been applied in determining the 
energy saving potential per sector: 

 Local drivers 

 Potential to leverage co-benefits 

 Synergies with ongoing/planned city-level programs 

 Synergies with Bank initiatives 
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Table 0-1: Summary of the Criteria Applied Per Sector 

Sectors Energy-savings Potential Local Drivers Potential to Leverage Co-

benefits 

Synergies with 

Ongoing/Planned City-

level Programs (Where 

Known) 

Synergies 

with Bank 

Initiatives 

 

Public 

Transport 

Energy for transportation 

accounts for over 50% of the 

energy spend of the city 

(excluding industry). EE would 

have a large environmental 

impact and reduced transit costs 

for commuters due to the 

increased fuel efficiency of 

newer vehicle models used for 

public transport. 

Public transport is an important 

means of transportation; of 3.6 

million daily trips, 1.3 million are 

by public transport (70% by 

minibus taxis, 18% by Anbessa 

buses, 4% by midi buses, and 

8% by shared cars). 

Public transport is dominated by 

old and inefficient vehicles that 

contribute significantly to the 

city’s air pollution. 

Existing initiatives indicate political 

buy-in. 

Regulation is in place for smog and 

carbon monoxide but currently not 

enforced. According to the AAEPA, 

a draft for specific vehicle 

emissions standards is currently 

being developed. 

No mandatory emissions test is in 

place but the AAEPA plans to 

introduce them, although 

institutional collaboration is a 

challenge. 

 Reduced traffic congestion 

 Improved air quality 

 Reduced dependence on 
imported oil 

 Reduced CO2 emissions 

 The two main passenger 
transport modes, Anbessa 
bus and the independently 
operated minibus taxis, could 
improve planning, operation, 
productivity, and quality. 

 Improved road safety 

 

 Global Fuel Economy 
Initiative, United Nations 
Environment 
Programme (UNEP) 

 CRGE, World Bank, and 
United Nations 
Development 
Programme (UNDP) 

 LRT (2016) 

 

Addis Ababa 

Urban and 

Metropolitan 

Transport and 

Land Use 

Linkages 

Strategy Review, 

World Bank 

Funding is 

already available 

to establish a 

BRT system  

Potable 

Water  

High technical and non-technical 

losses in the system, accounting 

for 37% non-revenue water. 

 

Direct responsibility of water 

supply and therefore a strong cost 

driver for the AACC to take action  

Acute (30%) water shortage in the 

city and future growth will put 

additional pressure on water 

demand. Only 65% of the 

Opportunities to improve service 

and extend coverage 

- World Bank’s 

Urban Water 

Supply And 

Sanitation 

Project - produce 

and distribute 

more water, 

reduce non-
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Sectors Energy-savings Potential Local Drivers Potential to Leverage Co-

benefits 

Synergies with 

Ongoing/Planned City-

level Programs (Where 

Known) 

Synergies 

with Bank 

Initiatives 

population has access to water. 

The AAWSA is planning to expand 

the Dire Dam and increase the 

water supply capacity in the 

Legedadi Dam to address the 

shortfall. Investing in EE 

measures, in particular those 

targeted at reducing system 

losses, will mitigate need for future 

investment. 

Water tariffs are banded, based on 

consumption (ETB 1.75–11.6/m3), 

but the cost of treatment (ETB 

11/m3) is higher than the average 

water tariffs. 

revenue water, 

and improve 

governance by 

the Water Board 

by introducing 

incentives. 

Industry 

(Tanneries 

Sector) 

High potential given:  

 Relatively old equipment 
(~20 years) 

 Inefficient processes 

 Lack of awareness on link 
between regular equipment 
maintenance and EE (for 
example, boiler descaling) 

 Low power factor for majority 
of industries 

Energy cost savings; ~90% of 

energy costs in tanneries relate to 

heating fuel (often furnace oil), 

which is very expensive 

(US$0.8/liter) 

Improved resource efficiency and 

competitiveness for a sector that 

accounts for a significant 

proportion of the country’s exports 

 Reduced dependence on 
imported oil 

 Better profits for local 
industries, which can 
potentially be reinvested  in 
the local economy and 
improving environmental 
standards in tanneries 

The Ministry of Water 

Irrigation and Energy has 

issued an Energy 

Proclamation (810/2013) 

under which EE regulations 

are being developed 

(308/2014). 

The EEA has the mandate 

to develop the EE 

regulations as well as 

additional guidelines and 

codes (EE labeling, 

minimum EE standards, 

and energy auditing 

guidelines), in due course. 

- 
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Sectors Energy-savings Potential Local Drivers Potential to Leverage Co-

benefits 

Synergies with 

Ongoing/Planned City-

level Programs (Where 

Known) 

Synergies 

with Bank 

Initiatives 

The EEA mandate is 

limited to electricity 

consumption. The EEA 

plans to introduce a 

requirement for regular 

energy auditing and 

reporting in a phased 

manner. 

The EE Fund is intended to 

be set up to provide loan 

finance to industries and 

energy service companies 

(ESCOs). 

Street 

Lighting 

Currently 20% coverage in the 

city. Data on electricity 

consumption for existing street 

lights suggest limited potential. 

Direct responsibility for street 

lighting and therefore strong cost 

driver that could influence decision 

making on choice of technology. 

 

 

 

 

 

 

Security and road safety is a 

powerful co-benefit. Local 

businesses benefit, which also 

creates a strong economic 

rationale. Any action taken to 

reduce energy and operational 

costs for existing lighting can 

also be used to create 

opportunities to improve service 

and extend coverage. 

Technologies such as solar 

panels also serve as a visual 

demonstration to the wider public 

of the city government’s 

commitment. 

- - 
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Sectors Energy-savings Potential Local Drivers Potential to Leverage Co-

benefits 

Synergies with 

Ongoing/Planned City-

level Programs (Where 

Known) 

Synergies 

with Bank 

Initiatives 

Buildings 

(Municipal, 

Residential, 

and 

Commercial) 

Low baseline due to mild climate 

and limited use of modern fuels, 

though expected to grow in the 

future. Increasing number of 

residents migrating from the 

rural areas of Ethiopia to the 

city. The construction of new 

residential buildings coupled 

with economic growth is likely to 

increase the energy intensity of 

this sector. Current 

opportunities, particularly in the 

residential sector may be 

limited. However, EE norms for 

institutional/commercial 

buildings (for example, hotels) 

could help to address the 

increasing demand and avoid 

costly retrofits later. 

Reduces burden on existing 

electricity distribution infrastructure 

that is struggling to cope with 

increasing demand. 

Indoor air quality and natural 

light. 

Marginal cost of integrating EE 

during build stage is lower than 

during retrofit. 

Free and/or subsidized 

compact fluorescent lamps 

(CFLs) distributed all over 

the country; incandescent 

light bulbs have now been 

banned. 

World Bank’s 

cook stove 

program in the 

residential sector 

Wastewater Data questionable, potential 

unknown 

- Reduced environmental pollution 

with better water quality at point 

of discharge 

- - 

Solid Waste Significant amount of organic 

waste stream indicates 

opportunities for energy from 

waste. 

Long-term plans indicate political 

buy-in. Pilot programs for 

segregated waste collection being 

implemented to increase recycling 

rates as a part of wider solid-

waste-management strategy. 

Improved urban sanitation 

Potential for local energy 

generation 

50 MW waste-to-energy 

plant is proposed to be 

constructed at Reppie. 

World Bank 

funded solid 

waste 

management 

program 
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5.26 Benchmark Data for Priority Sectors  

This section summarizes the results of the benchmarking exercise for the priority sectors. 

 

Transport 

The benchmarking analysis has shown that the public transportation mode split for Addis Ababa 
is reasonably average and comparable to other cities with a similar HDI (see Figure 3.2). The 
assessment of existing travel demand within Addis Ababa, conducted by the Road and 
Transport Bureau in Addis Ababa City's Transport Plan (December 2013), shows that there is a 
daily demand of 3.6 million trips. Of these, 2 million are walking trips, 1.3 million trips are by 
public transport, and 0.3 million trips are by using private cars. The data collected via meetings 
with key stakeholders and the municipality suggest that many of the public transport journeys 
are by taxi cabs. Therefore, greater supply of shared public transport services would increase 
EE by reducing single-passenger vehicles. It would also support people currently making 
journeys on foot, as they would have an integrated transit system that would allow them to 
travel around faster and more cheaply—which is especially important as the city boundaries 
extend through growth. 

Figure 0-2: Public Transportation Mode Split 

 

 

 Note: Dark green bars indicate cities with a similar HDI as Addis Ababa; refer to Table 3-2 for city abbreviations. 

 
Potable Water 

The benchmarking analysis indicates that the percentage of non-revenue water is above the 
median and higher than a number of other cities with a similar HDI (see table below).  A 
reduction in the percentage of non-revenue water typically results in a reduction in the energy 
demand for water treatment, as seen in the related benchmark of water consumption. Due to 
water shortages, water consumption per capita in Addis Ababa is fairly low and there is a need 
to increase water supply. In comparison, in New York City, the water supply network is 
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extensive across the city, with limited non-revenue water, thus highlighting the lower energy 
demands for water treatment. 

 

Figure 0-3: Percentage of Non-revenue Water 

 

Note: Dark green bars indicate cities with a similar HDI as Addis Ababa; refer to Table 3-2 for city abbreviations. 

 

Figure 0-4: Water Consumption Per Capita 

 

Note: Dark green bars indicate cities with a similar HDI as Addis Ababa; refer to Table 3-2 for city abbreviations. 
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Small- and Medium-scale Enterprises (Tanneries) 

Small- and medium-scale enterprises were not included within the TRACE benchmarking 
analysis as they are not specified in the tool. 

 

Table 0-2: Legend of City Abbreviations for the TRACE Graphs 

ADI Addis Ababa DUR Durban NEW New Delhi 

ALG Algiers GAB Gaborone NYC New York City 

AMM Amman GAZ Gaziantep PAR Paris 

BAI Banja Luka HAN Hanoi PRI Pristina 

BAN Bangkok HON Hong Kong PUN Pune 

BAR Barcelona IND Indore QUE Quezon City 

BEN Bengaluru JAB Jabalpur RIO Rio de Janeiro 

BOG Bogota JAK Jakarta SAO Sao Paulo 

BRA Bratislava JED Jeddah SHA Shanghai 

BUD Budapest JOH Johannesburg SIN Singapore 

BUE Buenos Aires KAT Kathmandu SEO Seoul 

CAI Cairo KIE Kiev SUR Surabaya 

CAP Cape Town KUA Kuala Lumpur TBI Tbilisi 

CAR Caracas LAG Lagos TOK Tokyo 

CEB Cebu LIM Lima TOR Toronto 

COL Colombo LJU Ljubljana TUN Tunis 

DAK Dakar MEX Mexico City  VIE Vienna 

DAN Danang Vietnam MUM Mumbai VIJ Vijaywada 

DAR Dar es Salaam MYS Mysore WAR Warsaw 

DHA Dhaka NAI Nairobi ZAR Zarqa 

 

 

 



 

Development of Energy Efficiency in Sub-Saharan African Cities 27 

 

B4 - High-level Recommendations 

Following on from the benchmarking and sector prioritization exercise outlined in Section 3, 
TRACE was used to identify a long list of potential EE interventions within the priority sectors. 
To fully develop the EEAP, a follow-on mission to Addis Ababa was conducted in early 2014 to 
explore the viability of these interventions and synthesize the EE recommendations for the city 
to take forward. 

A decision matrix was developed to determine the AACC’s level of influence (Annex 4). The 
purpose was to assess the viability of EE interventions based on matched capabilities and the 
capacity of the city administration. For example, the AACC exhibited authority and ability to 
implement relevant policies and regulations at a local level and demonstrated experience in 
exploring other financing mechanisms such as donor funding and PPPs and developing 
technical capacity through international skills development. This makes the city authority well 
placed to implement a number of EE interventions. 

Sections 4.1 to 4.3 provide details on the viability of potential EE measures for each of the 
priority sectors, namely potable water, industry (specifically tanneries), and transport. The 
applicability of potential EE measures is based on the assessed potential for EE, level of control 
exhibited by the AACC, and the level of competency available within the AACC, reflected as 
requirements for support of the measure, that is, low, medium, or high. Each EE measure is 
measured in terms of five criteria: 

 Finance; 

 Human resources; 

 Data and information; 

 Policy; and 

 Assets and infrastructure. 
 

Further analysis, informed by the mission to Addis Ababa, is provided by TRACE which was 
applied to the Ethiopian context. Potential measures were either eliminated or developed to 
form a part of the EEAP. 

 

5.27 Potable Water 

5.27.1 Summary and Analysis of High-level Measures 

Following on from the decision matrix, TRACE provided the results of the initial appraisal of 
potential interventions (Table 0-1). The results compare each potential intervention requirement 
against the identified levels of competency and opportunity in Addis Ababa. 
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Table 0-1: Initial Appraisal of Energy Efficiency Intervention Measures for the Potable Water Sector 

High-level Measure Applicability 

of Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

Active Leak Detection and Pressure 

Management 
 Low High Low Low Medium 

Water Meter Programme  Medium Medium Low Medium Medium 

Improve Performance of System   Medium High Medium Low Medium 

Improve Efficiency of Pumps and Motors  Low High Low Low Medium 

Prioritizing Energy-efficient Water Resources  Low Medium Low Low Medium 

Water-efficient Fixtures and Fittings  Low Medium Low Medium Medium 

Educational Measures  Low Low Low Low Low 

Key: Level of Applicability 

Low, Medium, High Indicators of requirements necessary for support of the high-level measure 

 Measure is applicable within the current level of control exhibited by the AACC 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the AACC’s current level of control or with assistance from national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures for potable water is found in the Table 0-2. Where measures 
have previously been considered or piloted by the AACC, relevant commentary on the findings to date has been included. 
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Table 0-2: Situational Analysis of the Energy Efficiency Measure Identified by TRACE for Potable Water 

High-level List of Energy Efficiency Measures 

Current Water Supply Network 

- Addis Ababa has three dams which supply water to the city, the Dire Dam, Legedadi Dam, and Gefsara Dam. Planned expansion of the underground 
water supply in Akaki is underway, as well as the rehabilitation of the Gefsara treatment plant and the construction or upgrading of several reservoirs 
and pumping stations throughout. Construction of a new dam is underway. 

- An expansion project is underway at the Legedadi Dam. The project will increase the supply of water by increasing the height of the dam by 200 m, 
constructing more clarification chambers, and replacing equipment. 

- A relay station, located in the Kotebe area, pumps water at 75 kl per minute, providing water to higher areas. The pumps used are 30 years old. 

- The dams are located in the hills of Ethiopia facilitating a gravity-fed water supply network (18 km long), which requires very little pumping. The main 
use for energy is to operate pumps and motors used to distribute water along the network to higher or level areas. The energy intensity of the potable 
water system in Addis Ababa is currently among the lowest in the TRACE database. The potable water system makes good use of the gravity-fed 
potential, which means there are few savings to be made from this opportunity. This also explains the low energy intensity of the system. 

- The tariff set is banded, dependent on the diameter of the pipe, starting at ETB 11 per m3. The demand for water is estimated at approximately 
500,000 m3 per day while the supply of water by the dams is 350,000 m3 per day, resulting in a 30% deficit of supply. 

- The AAWSA has a toll-free call line where leakages can be reported. 

Measure 1: Reduce System Losses 

Current situational analysis 

- The losses within the water network are mainly due to technical losses as a result of irregular maintenance. 

- The current infrastructure is mostly gravity-fed and only pumped to areas that are on level ground or higher. 

Challenges 

- The current water network has not been tracked or mapped, resulting in a lack of a comprehensive database of the network infrastructure. 

- There is no detection system that identifies leaks or drops in pressure within the system; however, there is a toll-free call line to report leakage and 
theft of connection. 

Conclusions of applicability for the AACC 

- This is an essential measure that requires the implementation of a number of different components, as discussed in measures 1.1, 1.2, and 1.3, listed 
below. 

Measure 1.1: Mapping of Water Supply Network 

Current situational analysis 

- Technical and non-technical losses have been identified within the water supply network through reports logged on the AAWSA toll-free call center. 
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High-level List of Energy Efficiency Measures 

Challenges 

- Although reports of leakages within the water supply network are attended to, there is no immediate response to any reported incident due to limited 
technical resources that are able to rectify the problem. 

- Historic water pipes have been laid without being mapped, resulting in difficulty in locating, expanding, and improving the water supply network. 

Conclusions of applicability for the AACC 

- The AACC, in collaboration with the AAWSA, to complete a comprehensive infrastructural mapping assessment, to determine historic infrastructure 
and plan the expansion of the current water supply network. Included within the comprehensive infrastructural mapping, in collaboration with the urban 
planning department, a detailed supply and demand assessment should be considered to fully understand the intricacies of the current and forecasted 
water demand. 

Measure 1.2: Active Leak Detection and Pressure Management 

Current situational analysis 

- Within the water supply network, 37% of the water supply is lost due to technical and non-technical losses such as illegal connections (a small 
percentage) and limited maintenance of the infrastructure. 

Challenges 

- The current infrastructure has not been mapped or tracked, resulting in the need for a database of the network infrastructure. The workforce of the 
AAWSA to map the network is limited in numbers; however, it is an activity that the AAWSA understands needs to be completed. 

- Illegal connections are difficult to police given the current capacity of the workforce within the AAWSA. 

- The required maintenance of underground pipes and infrastructure at a household level is difficult to complete with the limited workforce available. 

Conclusions of applicability for the AACC 

- Following the comprehensive infrastructural mapping of the water supply network, the AACC can consider installation of an active leak detection and 
pressure management system to ensure that leaks are detected immediately and are pinpointed without major works and delays. Incorporation of a 
capacity-building program as a part of the maintenance program is critical to ensure that the system is optimally maintained and operated. 

Measure 1.3: Water Metering Programme 

Current situational analysis 

- Residential areas are fitted with the necessary infrastructure for water supply; however, the network comprises numerous communal taps or one tap 
for a whole residential block or public fountains. 

- The taps that are installed are fitted with water meters to monitor the water usage per community or residential block. 

Challenge 
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High-level List of Energy Efficiency Measures 

- The public fountains or residential block taps installed are metered; however, they are not able to meter an individual house ’s water use. This prevents 
monitoring of the existing system and does not discourage water wastage among the community. 

Conclusions of applicability for the AACC 

- This measure requires a comprehensive study of metering requirements to achieve a long-term end goal of water supply coupled with prepaid 
metering for all residents, inclusive of allocations of subsidized water usage. 

Measure 2: Improve Performance of Current Network 

Current situational analysis 

- Expansion of the treatment plant is underway, which comprises an increase of the dam height by 200 m and the construction of nine new clarification 
chambers. 

Challenges 

- The current infrastructure, which is 40 years old, will accommodate an increase of supply due to the ongoing dam expansions. 

- The water supply network is limited and requires expansion to individual houses; however, the connection fee is relatively high due to the need for the 
laying of pipes to reach individual houses. 

Conclusions of applicability for the AACC 

- Following on from the mapping initiative (measure 1.1), this measure requires a detailed costing analysis on the replacement and extension of the 
water supply network. 

Measure 2.1: Improve Efficiency of Pumps and Motors 

Current situational analysis 

- The inventory of pumps and motors used to pump water to the city include: 

o 3 x 400 kW motors 

o 3 x 200 kW motors 

o Smaller motors (as standby machinery) 

o 4 x 450 kW pumps  

- Expansion of the water treatment plant is underway, which includes the replacement of the 30- to 40-year-old pumps and motors. EE is not considered 
as one of the requirements when purchasing new pumps and motors to replace old infrastructure, as per the Project Appraisal Document.62 

Challenge 

- 30-year-old pumps and motors are used as a backup in the event of a breakdown, thus reducing the efficiency and reliability of the system. 
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High-level List of Energy Efficiency Measures 

Conclusions of applicability to the AACC 

- Immediate criteria to establish EE as a prerequisite for all municipal procurement activities, in accordance with benchmarks, international best practice, 
and already established energy-efficient technology standards. 

- It is critical for EE to be considered in current procurement activities within the current initiatives to expand the dam and any other planned dam 
construction. 

Measure 2.2: Prioritizing Energy-efficient Water Resources 

Current situational analysis 

- The 18 km of water network is fed by gravitational pipes, reducing the amount of energy required to supply the city-wide water network. 

- The Ethiopian Rainwater Harvesting Association (ERHA) is a group of concerned members of society interested in harvesting water technologies in 
support of sustainable development.63 

Challenge 

- Rainfall in Addis Ababa is between 185 mm and 8.5 mm. Rainfall is harvested but on a very small scale in the rural areas for agricultural purposes. 

Conclusions of applicability for the AACC 

- The AACC to consider a feasibility assessment that considers the installation of water tanks within the city business district for municipal or 
governmental buildings, for activities that do not require potable water as a pilot (for example, washing cars). The AACC to review grey water recycling 
as part of the feasibility assessment. 

- The AACC to encourage private parks to install water tanks and harvest rain for irrigation of the parks, thereby reducing the demand on the water 
supply network. 

Measure 2.3: Water-efficient Fixtures and Fittings 

Current situational analysis 

- Many fixtures and fittings for water use are old and inefficient, including both public and private properties. 

Challenges 

- Awareness of the advantages of installing water-efficient fixtures and fittings is limited among water users. 

- Water-efficient fixtures and fittings are regarded as non-essential among residents because they are considered too expensive and the number of 
household connections is limited. 

Conclusions of applicability for the AACC 

- All housing or accommodation developed and owned by the government (for example, barracks, prisons, and hospitals) to consider a replacement 
program, with an incentive program to encourage the purchase of water-efficient fixtures for nongovernmental housing. 
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High-level List of Energy Efficiency Measures 

Measure 3: Awareness Raising 

Current situational analysis 

- The water supplied to Addis Ababa is limited, resulting in residents sharing one water source within their community. 

- The ERHA builds capacity in rural or urban communities on how rainwater can be collected and used as an alternative water resource.   

Challenges 

- Residents are not always aware of the implications of leakages or how to report them, in an effort to conserve water. 

- The communal taps are not maintained as a result of a limited workforce, which results in a number of leaking taps and therefore wastage of water. 

Conclusions of applicability for the AACC 

- Awareness-raising programs to be targeted at schools, which are critical to increase awareness to water shortages and improved management of 
water resources at the household level. 

Relevant Case 

Studies* 
 Pressure Management, Emfuleni, South Africa, 2009 

 Rehabilitation of the Water Network and Private Plumbing Fixtures, Soweto, South Africa 

 Rainwater Harvesting, Delhi, India 

* Case studies are provided in greater detail in Section 4.4. 
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5.27.2 Energy Efficiency Potential 

The daily demand for potable water in Addis Ababa is 500,000 m3. However, the system is only 
able to supply 350,000 m3 of the demand. Opportunities and recommendations focus on reducing 
water loss and thereby, the energy used in the treatment and supply of water. The benefits have 
a much greater social impact than energy savings alone as the efficiencies would relieve stress 
on the system, mitigate water shortage, and improve the quality of life for Addis Ababa citizens. 

The potable water sector offers significant potential, as outlined in Table 0-3. However, a range of 
barriers to the uptake of EE need to be addressed to enable this potential to be realized. These 
are discussed in detail in Section 5.3.2. 

 

Table 0-3: Summary of Energy Efficiency Potential 

Potable Water Sector 

Potential Savings64 
Water-saving potential: 30–45% 

Electricity-saving potential: 12–31% 

Intervention 
Measures65 

The identified case studies of energy-saving potential have been implemented in 
countries where the electricity cost is several times higher than in Addis Ababa 
and the water network is energy intensive. This difference would have a 
corresponding impact on the payback period, which has not been reflected in the 
payback periods provided. Therefore, although the potential for percentage 
savings in terms of kWh of electricity consumed is high, once this is converted 
into cost savings and payback periods, the schemes appear less attractive. 
However, this does hide many of the real underlying service delivery and social 
benefits. 

 

Short-term payback (<2 years payback) 

 Leak detection systems 

 Power factor optimization with capacitors 

 Reduction in voltage imbalance 

 Routine pump maintenance 

 New, efficient pumps 

 Effective metering of consumption 

Medium-term payback (2–4 years payback) 

 New, efficient motors 

 Optimize the distribution network (for example, by removing unnecessary 
valves, sectoring, and installing variable speed drives and regulating 
valves) 

 Incentive program for the use of low flow water fixtures in homes 

 Use automation to control pressure in the networks and optimize the 
operation of pumping equipment 

Issues  The low electricity tariffs weaken the financial case for replacement of 
existing pumping equipment and other interventions (when compared to 
the cost savings and payback periods expected for countries with 
significantly higher electricity costs). However, as electricity prices 
increase in the future, the value of the savings for Addis Ababa will 
increase and the payback periods reduce. 
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5.27.3 Key Barriers and Intervention Measures  

EE has been a low priority to date despite the losses and water shortage. Table 4.4 highlights the 
identified barriers in relation to potable water in Addis Ababa along with the key 
recommendations and potential intervention measures to address these barriers. 
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Table 0-4: Applicable Barriers and Potential Intervention Measures 

Barriers  Intervention Measure  Recommendations 

Active Leak Detection System     

 Lack of data to inform interventions   Comprehensive water network mapping exercise, along with 
inventory of pumping and other associated equipment, would 
allow identification of the opportunities for optimizing the 
systems and reduce leakages. 

 Commission a study on technical and non-technical losses 
to understand implications on operations and associated 
costs. 

 Commission a study to identify options for implementation of 
an active leakage detection system. 

 Feasibility Study 

 Highlights the business case for 
optimizing pumps after addressing 
technical losses. The study should 
also identify low-cost measures that 
can be taken forward as part of 
regular maintenance and upgrade 
cycles. 

 

 Cost of treatment and distribution 
higher than tariffs 
o Banded tariffs based on 

consumption (ETB 1.75–11.6/m3; 
compared with a treatment cost of 
ETB 11/m3) 

  This limits investment needed to maintain, optimize, 
upgrade, and expand the system. While a revised pricing 
structure may be one route to ensure the system is able to 
operate profitably, reducing unnecessary water losses will 
also contribute to the lowering of operational costs. 

  Installation of an active leak detection 
system, providing a 30-45% water 
saving potential has a value of ETB 60 
million (or US$30 million). At a capital 
investment cost of ETB 216.8 million 
(or US$10.8 million66), the payback is 
less than 4 months. This project alone 
could potentially address the current 
water shortage. 

 Limited access to potable water at a 
household level 

  The social benefits of household water supply would be 
substantial though complex to quantify. Lowering operational 
costs by cutting system losses can facilitate more investment 
in expanding the current system. 

 

 Absence of EE procurement guidelines    Investment in new infrastructure is an opportunity to 
integrate EE at marginal cost. Develop energy-efficient 
procurement guidelines to avoid lock-in with inefficient 
systems and processes. 

 

     
Capacity Building     

 Lack of technical capacity to roll out 
energy-efficient solutions 

  Capacity building and training for the AAWSA staff.   Exploit synergies with the Bank’s 
Urban Water Supply and Sanitation 
projects and other ongoing initiatives 
to build capacity within staff at 
AAWSA. 
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5.28 Industrial Sector (Tanneries): Summary and Analysis of High-level Measures 

Following on from the decision matrix, TRACE provided the results of the initial appraisal of potential interventions (Table 0-5). The results 
compare each potential intervention requirement against the identified levels of competency and opportunity in Addis Ababa.  

 

Table 0-5: Initial Appraisal of Energy Efficiency Intervention Measures for Tanneries in Addis Ababa 

High-level Measure Applicability 

of Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

Optimizing Processes  Low High Low Low Medium 

Solar Water Heating  Medium Medium Medium Low Low 

Integrated Solar Technologies  Low Medium Medium Low Low 

Power Factor Correction Programme  Low Medium Medium Low Medium 

EE Replacement Programme  Low Medium Medium Medium Medium 

Guidelines and  labeling  Low High Medium Medium Medium 

Policy Regulation and Enforcement  Low Low Low Low Low 

Key: Level of Applicability 

Low, Medium, High Indicators of requirements necessary for support of high-level measure 

 Measure is applicable within the current level of control exhibited by the AACC 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the AACC’s current level of control or with assistance from national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures is found in Table 0-6 below for tanneries. Where measures 
have previously been considered or piloted by the AACC, relevant commentary on the findings to date has been included. 
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Table 0-6: Situational analysis of the EE measures identified by TRACE for tanneries 

High-level List of Energy Efficiency Measures 

Current Tannery Context 

- The Ministry of Water Irrigation and Energy has issued an Energy Proclamation (810/2013), under which EE regulations are being developed 
(308/2014), as of January 27, 2014.67  

- The EEA has the mandate to develop and enforce EE regulations and additional guidelines and codes. The EEA plans to include regular energy 
auditing and a phased approach to future reporting for the industrial sector. The EEA is currently building internal capacity to develop the knowledge 
base for energy auditing in energy-intensive industries via The Energy and Resources Institute (TERI), funded by the Department for International 
Development (DfID). The EEA will position itself as the certification body which regulates the industry sector. The EE and conservation provisions to be 
regulated by the EEA under the Energy Proclamation are:68 

o minimum EE standards; 

o EE  labeling codes; 

o mandatory energy audits; 

o voluntary agreements; 

o mandatory energy savings; or 

o mandatory installation of energy-efficient and conservation equipment. 

- An EE and conservation fund is intended to be set up for industries to provide initial capital investment at a lower interest rate of approximately 8.5% 
via the City Government Loan Office and the Development Bank of Ethiopia, in comparison to an interest rate of 10% from a commercial bank. The 
fund will also be used to provide financial support to EE and conservation activities. 

- Bureau of Trade and Industry was established to holistically review industry growth. The bureau has a role in: 

o administration; 

o industrial organizational setup; and 

o management of investment affairs. 

- Annual growth rate of the industrial sector within the city is approximately 20%. Industrial sector is not incentivized to consider energy conservation 
within operations due to highly subsidized electricity, (ETB 0.4 per kWh or US$0.02 per kWh). Furnace oil is an alternative energy source to electricity 
consumption (ETB 1.6 per liter or US$0.08 per liter) to generate heat. The tanning industry is energy intensive and in Addis Ababa alone generates 3.1 
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High-level List of Energy Efficiency Measures 

million hides, 7.8 million sheep skins, and 23.3 million goat skins.69 

- The tanneries have rarely made large investments in equipment over the years, resulting in very old, inefficient equipment, (approximately twenty-year-
old boilers, motors, pumps, and compressors). The current processes used to tan leather are energy intensive: 

o Soaking: Hides are soaked and unhaired in large drums, which are rotated. 

o Liming: Sodium sulphate and lime is applied to the hides, removing additional hair.  

o Bating or Pickling: Calcium carbonate is applied to the hide to reduce the pH of the collagen within the hide. 

o Tanning: A wet blue product, chromium, is applied to the hide. 

o Sammying: The hide is squeezed through a sammying machine to dry out the leather. 

o Splitting: The hide is then passed through a splitting machine, resulting in two pieces of hide—the top leather and the softer skin piece. The 

thickness of the hide is reduced from 40 mm to 3 mm during this process 

o Dyeing: The hides are soaked in drums with dye and dried by being placed in drying drums. 

o Drying: The hide is naturally dried on conveyer belts and is later stacked. 

o Pigments and chemicals are applied using a photo-sensor on rotating guns to the hides to help bind the color to the hide. 

o Two rollers are applied to evenly distribute the pigments onto the hide. 

o Finally, the hide is steamed to dry the pigment applied on the hide further. 

Measure 1: Optimizing Processes 

Current situational analysis 

- The processes used within the tannery are based on a process that has been developed over a long period of time. The processes are used in a 
particular pattern to ensure that all moisture is removed from the hide and it is correctly pigmented with an appropriate thickness. 

Challenge 

- Operations and processes within the tannery industry have been based on processes that were developed 20 years ago and equipment replacement 
requires high up-front costs. The entire process used is energy intensive due to a lack of energy optimization within the process. Inefficiencies within 
the system are: 
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High-level List of Energy Efficiency Measures 

o 70C steam is produced, which is cooled down to 40C, a lower grade heat to be used in the final stage. 

o Condensate from the steam press is not recovered or used elsewhere within the process. 

Conclusions on applicability of measure for the AACC 

- Collaboration between the AACC, the AAEPA, and the ETA to fully research and develop optimal processes within tanneries. As part of the research, a 
costing analysis into the funding is required to fully develop and locally manufacture EE technology to optimize the tannery process. 

Measure 2: Solar Water Heating 

Current situational analysis 

- Electricity is highly subsidized, resulting in a relatively low cost per kWh. Energy costs are therefore not a real concern for many users, resulting in a 
lack of awareness and interest in energy issues. In the near future, electricity tariffs will steeply increase to bridge the gap between the real cost of 
electricity generation and the subsidized tariff. Tanneries are an energy-intensive industry and require a lot of power to operate and produce 
approximately 1,000 cow hides and 10,000 sheep pieces per day. Energy management systems are implemented within select tanneries, even going 
so far as to consider the investment required to implement alternative energy sources. 

- Tannery buildings are large warehouses with aluminum roofs and tinted windows. The sunlight is blocked to ensure that radiation from sunlight does 
not affect the pigmentation process and cause any irritation or damage to the eyesight of workers by reflecting sunlight off of the machinery. 

Challenges 

- Tanneries operate large drums, motors, pumps, boilers, and compressors throughout the factory, which are largely powered by expensive energy 
sources such as furnace oil due to an intermittent supply of electricity. Alternative RE sources are considered, the up-front costs of the technology are 
considered too high. 

- Energy auditing is relatively new to Ethiopia and the available technical capacity to perform energy audits is limited. The EEA is developing technical 
capacity to support industrial energy management; however, this will take time. 

Conclusions on applicability of measure for the AACC 

- The tanneries to investigate robust solar water heating solutions that are able to deal with the volume of hides and skins produced by the tanneries, for 
example, concentrated solar thermal. 

Measure 3: Integrated Solar Technologies 

Current situational analysis 

- The Energy Proclamation has recently been released and places the EEA as the regulator of all activities that concern EE and energy conservation. 
Through the proclamation, EE and energy conservation is encouraged on both a small and large scale. 
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High-level List of Energy Efficiency Measures 

Challenges 

- Under the Energy Proclamation, the integration of RE technologies has not been defined as a mechanism to reduce energy consumption or conserve 
energy, therefore presenting a challenge to how RE technologies are implemented into the industrial sector. 

- There are no incentives in place to encourage the integration or implementation of RE technologies within the industrial sector. 

Conclusions on applicability of measure for the AACC 

- The AACC to consider integrated solar technology solutions which can be integrated within national off-grid energy programs. 

Measure 4: Power Factor Correction Programme 

Current situational analysis 

- A majority of Ethiopia’s primary energy mix is from hydro sources along an old grid infrastructure, resulting in voltage fluctuations. This causes 
inefficiencies at the electrical socket, thereby damaging equipment. Hydro also provides a seasonally intermittent supply of electricity, especially during 
the drought period. 

- Through the demand-side management programme at the EEPCO, a penalty is applied to industries that do not supply a power factor of 0.95 to the 
national grid. 

Challenge 

- The voltage of electricity supply fluctuates, which damages equipment of high-investment value. 

Conclusions on applicability of measure for the AACC 

- The AACC to collaborate with the EEPCO, to aggressively monitor and install power factor correction units within industries, initially targeting large 
industries and progressively moving toward smaller industries, which could be part of improved metering and awareness-raising programs. 

Measure 5: Energy-efficient Equipment Replacement Programme 

Current situational analysis 

- The Energy Proclamation has recently been released and places the EEA as the regulator of all activities that concern EE and energy conservation. 
Through the proclamation, EE and energy conservation is encouraged on both a small and large scale. 

- An EE and conservation fund is intended to be set up for industries, providing initial capital investment at a lower interest rate of approximately 8.5% 
via the City Government Loan Office and the Development Bank of Ethiopia, in comparison to an interest rate of 10% from commercial banks. The 
fund will also be used to provide financial support to EE and conservation activities. 

Challenge 
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High-level List of Energy Efficiency Measures 

- The technology used is approximately 20 years old and replacement thereof requires a high initial investment. 

Conclusions on applicability of measure for the AACC 

- This links to the dissemination programme, where worked examples demonstrating the payback periods of installing energy-efficient technology in 
comparison to already installed technology could provide a greater understanding to industry, resulting in an increased uptake of financing from the 
Loan Office. 

- The AACC to investigate the shared-savings model, where ESCOs have access to the loan on behalf of industry, once the technical capacity has been 
developed and accredited by the EEA. 

Measure 6: Guidelines and Labelling 

Current situational analysis 

- The GTP highlights EE and conservation to be prioritized per economic sector; however, the only target stipulated in the policy is to reduce waste 
(5.6% by 2014/15).70 

Challenges 

- The EEA has been mandated with the development of standards and labeling for equipment to ensure consumers are aware of the EE levels of 
equipment; however, technical capacity is still in the process of being developed within the EEA for this function to be performed at an adequate level. 

- A strong technical knowledge base is not broadly available within Ethiopia for technology to be tested and analyzed. As a result, minimum performance 
standards for appliances, lighting, electric motors, and industrial equipment have not been developed or benchmarked.71 

Conclusions on applicability of measure for the AACC 

- This requires the AACC to host awareness campaigns highlighting the need for energy conservation and emphasizing life-cycle costs versus initial 
costs. 

- The AACC, in collaboration with the EEA and the Ethiopian Standards Agency (ESA), to prioritize and encourage the  labeling on all technologies at a 
manufacturing level. The labels should illustrate the level of EE the technology can achieve and energy savings to be realized over the tested period. 

Measure 7: Policy, Regulation, and Enforcement 

Current situational analysis 

- The overall strategy to ensure energy conservation and enforce EE within the country is outlined in the Ethiopian GTP. 

- Through the recently released Energy Proclamation 810/2013, the EEA has been established within the Ministry of Water and Energy, which is 
designated to regulate and enforce EE activities and energy conservation throughout industry. 

Challenges 

- The promulgated policies and legislature briefly describe the need for EE and energy conservation and the need for such is imperative in sustainably 
developing the nation. The present policies and legislature do not provide the necessary tools or mechanisms to implement and enforce labeling and 
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High-level List of Energy Efficiency Measures 

standards and ensuring EE within the industrial sector. 

- An incentive to procure energy-efficient technology is available to larger manufacturing industries; however, there is a lack of awareness within the 
industrial sector to take advantage of the incentive. 

- The utility, the EEPCO, does penalize manufacturing plants for providing a power factor at either greater or lesser than 0.95, but this does not extend 
to ensuring consumers do not waste energy. There are no policies or legislations that support enforcement or compliance to ensure energy 
conservation. 

Conclusions on applicability of measure for the AACC 

- The AACC to formulate policies for their own municipal structures, for example, procurement policies, building design, and maintenance, to ensure 
consideration of EE throughout operations. 

- The AACC should participate in policy formulation and discussions related to the regulatory measures to drive and promote EE. 

Relevant Case 

Studies* 

 Brazilian  labeling Programme (PBE)72,73 

 Large-scale application of solar water heating system in Ethiopia74 

 Power factor correction, The University of Adelaide, Australia75 

*Case studies are provided in greater detail in Section 4.4 
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5.28.1 Energy Efficiency Potential 

The tanneries sector has significant potential to reduce consumption through more efficient technologies, as outlined in Table 0-7. The 
electricity-saving potential for relatively low-cost measures with medium-term payback periods ranges from 15 to 20 percent. The thermal 
energy-saving potential ranges from 17 to 25 percent. However, a range of barriers exist to the uptake of EE that will need to be addressed to 
enable this potential to be realized. These are discussed in detail in Section 5.2.2. 

The analysis presented in Table 0-7 is based on an audit of Awash Tannery, derived from standard industry estimates. The average tannery 
capacity is 7,200 pieces of cow hides and 127,700 pieces of sheep or goat skin per day, which is broadly seven times larger than the Awash 
Tannery.76 Results for solar heating systems have been taken from an International Solar Energy Society World Congress presentation from 
2011, which was based on a study of the Sheba Tannery, which recommended that after detailed optimization, solar water heaters should be 
implemented within tanneries due to the high hot water demand and the large energy saving potential.77 

 

Table 0-7: Summary of Challenges, Energy Efficiency Potential and Opportunities in the Tanneries sector in Addis Ababa 

Tanneries  Opportunities  Current 

Costs (US$ 

million/year) 

 Potential 

savings 

(US$ 

million/year 

 Additional 

Investment 

(US$ million) 

 Simple 

Payback 

(years) 

Electricity Potential 
Savings 

          

Low potential: 15% 

High potential: 20% 

          

  Medium-term payback measures (<5 years 
payback) 

 New motors and pumps, power factor 
correction: while electricity costs are low, 
there are still measures that could be 
implemented 

 4.0  0.6 – 0.8  4.0  5 – 6.7 

           
Thermal Energy Potential 
Savings78 

          

Low potential: 17% 

High potential: 26% 

          

Challenges  

 Uninsulated 

 Short- to medium-term payback measures 
(<5 years payback) 

 59.1  8.9 – 11.8  4.0  0.3 – 0.5 
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Tanneries  Opportunities  Current 

Costs (US$ 

million/year) 

 Potential 

savings 

(US$ 

million/year 

 Additional 

Investment 

(US$ million) 

 Simple 

Payback 

(years) 

pipework for 
distributing steam 

 Lack of regular 
maintenance of 
boiler and steam 
distribution pipework 

 Savings from pipework insulation, boiler 
descaling, and control of heat output: this 
opportunity has a relatively low capital-
investment requirement and a very short 
payback period. The opportunities are 
relatively simple and would be considered 
‘easy wins’. 

           

Challenges  

 Steam at 90°C used 
to produce low grade 
heat at 35°C–40°C 

 Condensate at 30°C 
from vacuum drying 
process not reused 
in the manufacturing 
process 

 

 Medium- to long-term payback measures 
(<5 years payback) 

 Condensate recovery system (pre-feed to 
boiler) and insulation of condensate 
pipework: by not recovering the heat 
energy from the condensate, tanneries 
are missing an opportunity to utilize heat 
that is currently wasted. 

 49.9  0.5  2.7  5.6 

 Solar hot water to produce low grade 
heat: the tannery boilers use furnace oil, 
which at US$0.8 per liter (that is, ETB 
2.5/kWh), is a comparatively expensive 
fuel source when compared to electricity 
at US$0.02 per kWh (that is, ETB 
0.4/kWh). While solar water heating is a 
costly intervention, the payback is 7–9 
years and mitigates against further price 
increases of furnace oil and ongoing 
operational costs associated with boilers 
as solar water heating does not have fuel 
costs (other than costs that result in 
having to further heat the water to a 
higher temperature). 

 49.9  9.8 – 12.7  86.1  7 - 9 
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Tanneries  Opportunities  Current 

Costs (US$ 

million/year) 

 Potential 

savings 

(US$ 

million/year 

 Additional 

Investment 

(US$ million) 

 Simple 

Payback 

(years) 

 New efficient boilers: the boilers used at 
tanneries are old, inefficient, and use 
furnace oil, which is a relatively 
expensive fuel source. New, efficient 
boilers would reduce the operational cost 
demands from furnace oil. 

 36.2  7.2  14.5  26 

 
6 This payback period is based on marginal cost (the marginal cost of installing an efficient boiler, over the cost of installing a standard boiler). 
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5.28.2 Key Barriers and Key Recommendations  

EE has been a low priority to date despite the high cost of furnace oil. The table below highlights 
the identified barriers in relation to tanneries in Addis Ababa, along with key recommendations to 
address these barriers. 

Table 0-8: Applicable Barriers and Key Recommendations for Tanneries in Addis Ababa 

Tanneries 

Barriers Key Recommendations 

 Artificially low cost of electricity  Discussions indicate that there is an acknowledgement 
with the EEA of this particular constraint. Consideration 
will need to be given to the competiveness of the 
industry in light of higher electricity prices. However tariff 
banding could be considered to reduce peak load 
demand.  

 Work with national stakeholders such as the EEA and 
the EEPCO to inform the discussion on a revised 
electricity pricing structure that sufficiently incentivizes 
industries to take action. 

 Absence of policy framework and 
standards targeting EE in SMEs and 
particular tanneries 

 Mandatory energy auditing and reporting requirements 
for tanneries. 

 Set short- to medium-term targets for reducing thermal 
energy in tanneries (in addition to electricity use) with a 
view to creating awareness among decision-makers and 
maximizing ‘easy-wins’— quick payback measures as 
well as to give visibility to industries and facilitate long-
term investment planning. 

 Potential for biological waste water treatment in 
response to waste treatment regulations set by the 
AAEPA. Technology produces biogas as a by-product, 
though technology costs are currently high 
(US$100,000–200,000 typically; Bio-innovate Africa 
2013). Track and monitor pilot in Modjo Tannery to 
review applicability for wider roll-out. 

 The EEA or AAEPA mandate to be expanded to 
harmonize target setting and reporting for all fuels, 
where possible, and expand EE guidelines and labeling 
for heat-generating equipment, including age-limit on 
import of old equipment. 

 Consideration to be given to increasing/tightening 
standards over time and giving guidance on the 
expected trajectory, to allow tanneries to plan 
accordingly. 

 Lack of awareness and technical 
capacity on integrating and retrofitting 
RE solutions 

 Awareness raising and training for tanneries via the 
ETA.  

 Use demonstration projects to showcase good practices 
and follow these with further dissemination on success 
stories (that is, energy costs savings realized compared 
to conventional technologies). 

 Lack of availability of up-front finance 
(or fiscal incentives) for EE investments 

 The ETA to work with other local and national 
stakeholders to identify effective routes to channel 
investment. 
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5.29 Transport Sector: Summary and Analysis of High-level Measures 

Following on from the decision matrix, TRACE provided the results of the initial appraisal of potential interventions (Table 0-9). The results 
compare each potential intervention requirement against the identified levels of competency and opportunity in Addis Ababa. 

 

Table 0-9: Initial Appraisal of Energy Efficiency Intervention Measures for Transport 

High-level Measure Applicability 

of Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

Enforcement of Vehicle Emissions Standards  Low Medium Medium Medium Low 

Minibus Replacement Programme  Medium Medium Medium Medium Low 

Traffic Flow Optimization  Low Medium High Medium Medium 

Non-motorized Transport Modes  Medium Medium Medium Medium Medium 

Public Transportation Development  Medium Medium High Medium Medium 

Electric Vehicle Pilot Programme  Low Low Low Low Low 

Key: Level of Applicability 

Low, Medium, High Indicators of requirements necessary for support of the high-level measure 

 Measure is applicable within the current level of control exhibited by the AACC 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the AACC’s current level of control or with assistance from national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures for transport is presented in Table 0-10. Where measures 
have previously been considered or piloted by the AACC, relevant commentary on the findings to date have been included. 
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Table 0-10: Situational Analysis of the Energy Efficiency Measures Identified by TRACE for Transport 

High-level List of Energy Efficiency Measures 

Current Transport Infrastructure 

- The Roads and Transport Bureau has jurisdiction over the transport network for Addis Ababa. The Roads and Transport Bureau has recently 
developed the Addis Ababa Transport Plan, which incorporates all facilitatory features of a mass transit system such as pedestrian walkways, 
terminals, and parking. 

- The preferred form of transport is via foot, while 1.3 million daily trips from an overall estimated 3.6 million daily trips are performed by public transport 
(70% by minibus taxis, 18% by Anbessa buses, 4% by midi buses, and 8% by shared cars). The public transport modes and services are not 
integrated, resulting in the use of various modes of public transport to get to a destination. 

- The Bureau is performing a house-to-house survey to understand the various preferential modes of transport within the community and develop a 
reliable transport database, which will be used to develop a transport model of the city’s transport network. The household survey targets: 

o the modal split; 

o trip distribution; 

o origins and destinations; and  

o shortages of transport routes for each household. 

- The Environmental Protection Agency (EPA) regulates and enforces air quality emission regulations. Following on from a ban on the import of second-
hand vehicles older than eight years into Ethiopia, vehicle emission regulations have been drafted by the EPA but have not been enforced. However, 
the regulations on the import of second-hand vehicles do not restrict the usage of these older vehicles still being used within the city for public 
transport.  

- There are no mandatory vehicle emission tests to ensure reduced air pollutants. The EPA requires collaboration with various national institutions to 
ensure compliance, which has proven difficult. 

- A ban placed by the Ethiopian Ministry of Transport and Communication (MoTC) on outdated second-hand vehicles in 2010 was used to shift 
consumer behavior toward purchasing newer vehicles or locally manufactured vehicles. However, commercial banks have restricted the number of 
loans issued for new vehicle purchases due to the high taxes and duties placed on the vehicle. 

- The import taxes (approximately 200%) placed on new vehicles restricts purchases for newer models, resulting in an older vehicle stock used in the 
city. The following taxes and duties are placed on the import of new vehicles:79 

o Customs duty 

o Excise tax 

o Value-added tax 
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High-level List of Energy Efficiency Measures 

o Surtax 

o Withholding tax 

- Within the Motor Vehicle Importation legislation, motor vehicles that seat more than 15 passengers are charged only 10% of the customs duty rate and 
are exempt from the excise tax. Depending on the cubic capacity of the engine, vehicles are charged the following percentages on the excise tax: 

o 1,000–1,300 cc engine: 30% is applied. 

o 1,300–1,800 cc engine: 60% is applied. 

o >1,800 engine: 100% is applied. 

- Research and development into methane-generating vehicles and the use of alternative greener fuels is being conducted by the EPA, which forms part 
of the medium- to long-term strategy. Research into the feasibility of investing in and implementing electric vehicles within the Ethiopian energy context 
is currently being carried out. 

Measure 1: Enforcement of Vehicle Emission Standards 

Current situational analysis 

- There are currently no mandatory vehicle emission standards or testing that is under enforcement by any national regulatory body within Addis Ababa.  

- The EPA has drafted vehicle emission regulations and standards, which will be incorporated into the legislature in the near future. 

Challenge 

- Once regulations are promulgated, there is no available institutional and technical capacity to test, enforce, and police vehicle emissions. 

Conclusions on applicability of measure for the AACC 

- There is a need to assess the institutional and technical requirements for both the AACC and the AAEPA to ensure vehicles adhere to up and coming 
vehicle emission standards. The development of a capacity-building program and action plan to support the requirements identified by the feasibility 
study is necessary. 

Measure 2: Minibus Replacement Programme 

Current situational analysis 

- Currently, 36% of daily trips throughout the city are completed using public transport, of which 70% are completed using minibus taxis. A minibus at 
any given time has between 15 and 20 passengers, reaching over capacity during each trip. 

- The minibus fleet (approximately 8,500 minibuses) used for a majority of the public transport journeys in Addis Ababa is about 30 years past their life 
expectancy, resulting in frequent accidents or breakdowns.80 
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High-level List of Energy Efficiency Measures 

Challenges 

- Import taxes applied on relatively newer vehicles and with larger engine capacities are usually much higher than older vehicles, resulting in an older 
fleet. 

- The community assumes that fuel is utilized more efficiently using older models of vehicles, allowing them to save on fuel expenditure. 

- Fines are issued to regulate the type of vehicles on the road; however, there is a shortage of trained capacity to properly enforce standards and 
regulations. 

Conclusions on applicability of measure for the AACC 

- Minibus transport comprises a significant proportion of the total daily modal trip distribution in the city. By replacing the minibus taxi fleet with newer 
models, an estimated 66.8 million liters of fuel can be saved per year. Investment in public transport (loans, grants, or a combination of both) can be 
sourced from the private sector through disincentives issued for emission standards, the EPA, and a proportion of the revenues collected from custom 
taxes and duties. 

Measure 3: Traffic Flow Optimization 

Current situational analysis 

- Traffic flow is determined by the time of day, the trip distributions along common corridors, and the infrastructure available to support the demand for 
transport. As expected, there are high volumes of traffic throughout the early and late hours of the day. 

Challenges 

- Unavailability of city infrastructure to support the volumes of trip distributions along common corridors. Roads are not able to support the various 
weights along the road, ranging from large trucks to minibuses packed to capacity to smaller passenger vehicles, causing damaged roads which 
require reconstruction. 

- There is little to no management of traffic during peak hours of the day. Clearly identifiable road signs, traffic lights, or road markings are not visible 
along the road. Although this is a long-standing challenge and vehicles have been able to maneuver through traffic regardless, road markings and 
traffic lights provide a higher degree of safety for pedestrians and other vehicles. 

- There is limited institutional capacity available to direct and manage traffic manually. 

Conclusions on applicability of measure for the AACC 

- The AACC should complete a feasibility study to determine the effects of remote working, flexible working hours, or working shifts for specific sectors 
within the economy, supporting the alleviation of traffic flow. 

- Implementation of already-completed feasibility studies on traffic lights and markings to be implemented through PPPs, where the private sector could 
pay for the traffic lights and mark lanes for the added benefit of available space for company advertising. This is illustrated in South Africa, where 
persons at traffic points are funded by a private vehicle insurance company and dispersed to areas which require management (optimize the flow of 
traffic). They wear high-visibility uniforms, with the insurance company’s logo. 
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High-level List of Energy Efficiency Measures 

- Capacity building for traffic officers to be able to manage traffic when traffic lights are not working or are dispersed to areas with high traffic volumes. 

Measure 4: Non-motorized Transport Modes 

Current situational analysis 

- The existing demand for travel indicates that non-motorized transport (NMT) equates to approximately two million trips per day, which comprises 
55.6% of the total travel demand in Addis Ababa. 

- Studies show that NMT travel demand in 2020 is projected to be around 3.4 million trips per day—comprising 44.1% of the total travel demand—
provided that planned provisions for NMT are in place by 2020.81 

Challenge 

- The landscape in and around Addis Ababa is steep and hilly, resulting in unsuitable landscape for NMT to be developed on its own. NMT requires 
mass transit infrastructure such as LRT and BRT to be developed and established before complementary modal systems can be established. 

Conclusions on applicability of measure for the AACC 

- The AACC to consider pedestrian walkways and cycle lanes for all new roads constructed and integrate footpaths and cycle paths with all public 
transport hubs. 

Measure 5: Public Transportation Development 

Current situational analysis 

- Current transport initiatives that are undergoing construction are the LRT and BRT systems in and around Addis Ababa. The LRT system is 
approximately 60% complete, while the BRT system is projected to be complete within the next three years. 

Challenge 

- The construction process to establish the LRT system has increased the length of trips for current modal systems, and has resulted in increased taxi 
fares. Considering that the LRT system requires further construction to be fully operational, this will present a challenge to the AACC for the time being. 

Conclusions on applicability of measure for the AACC 

- Within the transport sector, the AACC to consider integration with other modal shifts such as designated minibuses that will run from the LRT and BRT 
to popular areas. The LRT and BRT systems will be operational in the near future, and it is important to consider the planning or integration of the next 
level of transport, inclusive of destinations, routes, and required capacity. 

Measure 6: Electric Vehicle Pilot Programme 

Current situational analysis 

- The electricity tariff issued for residents is ETB 0.4 per kWh (US$0.02 per kWh), which is relatively low. This provides an opportunity for electric 
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High-level List of Energy Efficiency Measures 

vehicles to be injected into the manufacturing or automobile market. 

- Although they have higher up-front costs, electric vehicles do not emit harmful emissions or air pollutants while in operation and do not require 
expensive fuel to operate. 

Challenges 

- Technology for electric vehicles will require import from other countries before a market can be established, resulting in high initial costs of the 
technology, predominantly from import taxes and custom duties. Development of the industry locally will take time to establish. 

- The electricity supply is not consistent, resulting in fluctuating voltages along the electricity line. This may result in power shortages along the line and 
related possible damage to the vehicles. 

- The approved electricity tariff is expected to increase in the coming years to adjust to and compensate for the real cost of supply. 

Conclusions on applicability of measure for the AACC 

- A feasibility study is required to ensure that the technology is operable within the local context. The feasibility study should include technological 
advancements in battery charging so that batteries can be charged overnight (or during off-peak periods) to ensure uninterrupted service and longer 
trips. This initiative could possibly be financed through the envisioned Traffic Fund, with a dedicated revenue source such as traffic fines, parking fines, 
and fines for non-compliance. 

- The feasibility study should consider understanding the future potential market impacts as the electricity tariff increases. 

Relevant Case 

Studies* 

 Pollution Under Control (PUC) Programme, India 

 Taxi Substitution Programme, Mexico City 

 

*Case studies are provided in greater detail in Section 4.4. 
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5.29.1 Key Barriers and Intervention Measures 

The need for promulgation and enforcement of vehicle emission standards becomes imperative as the city transitions from a disjointed transit 
system to a more synchronized one. Table 0-11 highlights the identified barriers and key recommendations needed to facilitate the uptake of 
EE in the transport sector in Addis Ababa. 

Table 0-11: Applicable Barriers and Key Recommendations for the Transport Sector 

  Barrier  Key Recommendations 

Policy and 

Regulations 

  Finalization of vehicle 
emission standards per 
type of vehicle 

  To support the ban on the import of vehicles older than 8 years, there is a need for the draft 
regulations on vehicle emissions to be promulgated to effectively reduce emissions from 
existing old and inefficient vehicles. 

 Although the mandate for implementation lies with the EPA, the Municipality (in consultation 
with the EPA, Taxi Owners’ Association and Road and Transport Bureau) can apply pressure 
for the promulgation of vehicle emission standards to be finalized. This should be inclusive of 
the structure for enforcement and penalties. 

 Discussions to be initiated on whether a portion of the revenue from these penalties can be 
used to incentivize other programs for emission reductions (for example, contributions toward 
minibus replacement). 

  Lack of enforcement of 
vehicle emission 
standards per type of 
vehicle 

  Once vehicle emission standards are in place, there will be a need to enforce compliance 
across the different road user types: private vehicles, public transport, and commercial. 
Different approaches will be required for different sectors to raise awareness: 

1. Motivation and objectives behind the regulations;  

2. Implementation of the regulations; and  

3. Implications of noncompliance. 

     

Replacement of 

Vehicles 

  Old vehicle fleet stock 
which contributes 
significantly to high 
levels of pollution 

  Enforcement of emission standards to work alongside the Minibus Replacement Programme, 
which is currently ongoing, to ensure taxi owners replace older, inefficient vehicles with newer 
models  

 Initial partial grant component to kick-off the Minibus Replacement Programme, illustrating the 
benefits 

     

Capacity 

Building 

  Limited technical 
capacity within current 
workforce 

  Develop technical capacity within existing workforce, bringing in international expertise in 
collaboration with key stakeholders such as the AAEPA and Road and Transport Bureau. 
Capacity needed on implementation, awareness, testing, enforcement, and support for the 
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  Barrier  Key Recommendations 

transport sector on reducing emissions in addition to establishing operational structures. 

 Expansion of workforce to accommodate potentially high volumes of infringements on vehicle 
emissions regulations. This could be partly funded through revenue from penalties for 
noncompliance. 

     

Awareness 

Raising 

  Limited by immediate 
costs of vehicles, of 
which are inclusive of 
import tax and duty 
charges, rather than 
aware of fuel and 
operational and 
maintenance costs  

  Awareness programs to be structured around the improved fuel savings associated with 
regular maintenance of vehicles 
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5.30 Relevant Case Studies 

Relevant case studies referred to in the above tables for each priority sector are detailed below (Table 0-12, Table 0-13, and Table 0-14). 

 

Table 0-12: Summary of Relevant Case Studies for Water Initiatives 

Potable Water Case Study 1 Pressure Management, Emfuleni, South Africa82 

Description and 

Applicability 

The Sebokeng/Evaton pressure management project used a Build-Own-Operate-Transfer (BOOT) type 

of contracting mechanism due to the limited financial resources and technical capacity within the 

municipality to implement the project. As the installed infrastructure is permanent in nature and has a 

life-span of at least 20 years, the municipality will continue to achieve savings well beyond the initial 

five-year period. A co-benefit of the project is skills development within the current workforce as a result 

of access to additional expertise and training. 

This project reduced water losses by over 30%, saving about 8 mega-liters per year with an equivalent 

financial value of around US$3.5 million. These water savings also translate into energy savings of 

around 14,250,000 kWh per year due to the reduction in energy required to pump water. The project 

clearly demonstrated that the intervention of a suitable technology with a shared savings arrangement 

could succeed in low-income communities; a private firm providing financing for technical innovation at 

no cost to the municipality received remuneration from sharing the resulting savings in water 

purchases. 

The water supply project in South Africa’s Emfuleni Municipality resulted in lower costs for water and 

electricity and an improved municipal financial status through the installation of a new leakage 

management system for bulk water supply. Innovative pressure management technology was applied 

to the water supply system for two low-income residential areas, yielding significant savings in water 

and energy costs for pumping and treating water for distribution. 

The payback period was only three months and financial savings, from both reduced energy use and 

water losses, were estimated at US$3.8 million per year over a lifetime of 20 years. Under the 

performance contracting arrangement established to finance and implement the project, the 

municipality retains 80% of the water and energy cost savings during the first five years and 100% of 

the savings thereafter. The project has been hailed as a great success for South Africa. 

The project clearly demonstrates that the use of suitable technology under a shared savings 

arrangement can succeed in low-income communities. The contractor provided a basket of services, 

including financing of up-front investment capital, design, implementation, commissioning, and 

operations and maintenance (O&M) over the contract period, as well as training of municipal staff in 

operations prior to handover of the installation. The project resulted in substantial financial savings that 
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led to a ‘win-win’ situation, both for the municipality and contractor, through a successful PPP. 

Energy Saving 14,250,000 kWh per year, with further water losses of 8 mega-liters of water per year, of which 80% of 

the savings accrued to the municipality and the remaining 20% as remuneration to the contractor for 

services provided over a five-year period 

Payback Period/Financial 

Return 

3 months, estimated financial savings of US$3.8 million per year over a 20-year life-span 

Funding Model Used Shared savings ESCO model, establishment of PPP 

Policy Outcome (If 

Applicable) 

Not applicable 

Case Study 2 Rehabilitation of the Water Network and Private Plumbing Fixtures, Soweto, South Africa83 

Description and 

Applicability 

The Agence Francaise de Developpement (AFD) and Johannesburg Water (JW) funded the Operation 

Gcin'amanzi project (Operation Save Water), which was launched in September 2003. The companies 

contracted to complete the project were Community Engineering Services and WK Construction. The 

program is a multifaceted project focusing on the rehabilitation of the water network and private 

plumbing fixtures alongside water metering on 170,000 properties in Soweto. 

The program aims to improve service delivery by upgrading the municipal water reticulation pipes. 

Prepaid metering ensures that everyone gets a basic allowance of water but those who use water 

excessively are billed accordingly. 

The program aimed to: 

 restore the infrastructure of the water system; 

 improve the quality of water supplied to the area; and 

 reduce the utility’s technical and commercial losses. 

To achieve this, the project will include the following activities: 

 Construct discreet blocks for water control and monitoring.  

 Install sewer and yard connections. 

 Install prepaid meters. 

 Retrofit the plumbing in each stand within the township. 

 Install bulk meters per block. 
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 Encourage Small, Medium and Micro Enterprise (SMME) development by contracting local sub-

contractors and local labor; 1,268 local jobs created. 

 Conduct an education campaign on the need for water conservation. 

Operation Gcin'amanzi is estimated to cost ZAR 880 million (US$ 88 million) when completed. Once all 

phases are completed, JW will save approximately 55 million m3 of water translating to ZAR 183.6 

million (US$18 million) per year in bulk water purchases alone. 

This project demonstrates the water savings established by installing simple water-efficient fixtures 

that, even in a low-income area, provide significant water savings. Although it is a water-scarce city and 

water efficiency is incorporated into daily life, there are available mechanisms to further water 

conservation techniques. 

Energy Saving 175 million kWh/year 

Payback Period/Financial 

Return 

3 years 

Funding Model Used 1st phase (2003–2008): €40 million loan 

2nd phase (2011–2013): €50 million loan 

Policy Outcome (If 

Applicable) 

Not applicable 

Case Study 3 Rainwater Harvesting, Delhi, India84 

Description and 

Applicability 

Rapid urbanization and population growth have resulted in Delhi facing water shortages and a drastic 

drop in the groundwater table. A number of measures are being promoted to address the falling 

groundwater levels. One of these measures involves a Ministry of Water Resources program for 

rainwater harvesting and the recharge of the groundwater system. 

The Municipal Corporation of Delhi has given instructions to make rainwater harvesting mandatory in 

all new buildings with a roof area of more than 100 m2 on plots exceeding 1,000 m2. The potential of 

rooftop rainwater harvesting is approximately 125,000 liters for a plot size of 250 m2 based on an 

annual rainfall of 1,000 mm. 

If the scheme is implemented throughout the city of Delhi, the additional recharge to groundwater will 

be around 76,500 million liters per year. 

The city of Delhi illustrates high population volumes and resource scarcity, which applies to the Addis 

Ababa landscape. Rainwater harvesting has been tested within Addis Ababa previously, however, not 

as aggressively or widespread as it could be. The removal of demand from the water supply network 
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would redirect resources to other areas where required. 

Energy Saving Over and above the saving on conventional water supply, there will be a significant energy saving; in 

floodplains the energy saving for 1 m rise in groundwater level is around 0.40 kW per hour due to the 

reduced pumping needs. 

Payback Period/Financial 

Return 

If the water-level rise from this recharge is as expected, this will amount to a saving of US$16,000 per 

day from energy used for pumping. 

Funding Model Used Not applicable 

Policy Outcome (If 

Applicable) 

Legislated new build requirement 

 

 

 

 

Table 0-13: Summary of Relevant Case Studies for Industrial Initiatives 

Industry Case Study 1 Brazilian  Labeling Programme (PBE)85, 86 

Description and 

Applicability 

Brazil has long had government policies and programs to promote EE. These have been administered 

separately for electricity on the one hand, and liquid and gaseous fuels on the other hand. Electricity is 

managed through the parastatal, Eletrobrás, and liquid and gaseous fuels through the parastatal, 

Petrobrás. PROCEL was established in late 1985 as an electricity initiative and is managed and 

coordinated through Eletrobrás. 

PBE is run in partnership with and through the National Electrical Energy Conservation Programme 

(Programa Nacional de Conservação da Energia Elétrica, PROCEL). Implemented between 1982 and 

1984, the PBE began as a voluntary program in partnership with the public sector, private sector 

organizations, equipment manufacturers, and industry associations. The aim of the PBE is to provide 

consumers with information regarding the EE of various products and equipment, with the ultimate goal 

of changing consumers’ behavior when purchasing relevant products and equipment. 

The PBE’s labels are bar style labels that provide consumers with the EE rating of the equipment, 

based on a classification rating from A (best) to G (worst). The label also contains information such as 

brand name, model number, energy consumption, and other technical details. 

Both the National Institute of Metrology, Standardization, and Industrial Quality (Instituto Nacional de 
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Metrologia, Normalização e Qualidade Industrial, INMETRO) and PROCEL logos are incorporated into 

the label. In cooperation with equipment manufacturers, the classification rating levels are periodically 

increased to promote continuous improvement in EE. 

Since 1993, PROCEL has annually been awarded the PROCEL Seal for the most energy efficient 

product or equipment in its category. This applies to all the products and equipment already labelled 

under the PBE. Participation is voluntary; however, equipment manufacturers have actively 

participated, given that the PROCEL Seal is seen as a competitive advantage in the market. 

Since 2002, Agência Nacional de Energia Elétrica (ANEEL) has explicitly required that all products and 

equipment used in utilities’ EE projects must comply with the PROCEL  labeling programme or 

efficiency standards set by PROCEL/PBE/INMETRO. 

Projects funded under PROCEL include:  

 Education, training, and skills development; 

 Research and development (R&D); 

 Marketing; 

 Direct funding for EE projects and support for energy service companies (ESCOs); 

 Utility demand side management (DSM); and 

 Testing,  labeling, and standards. 

This is applicable within the Ethiopian landscape due to the need for baselines and benchmark 

development. Labeling is an initial step in providing information to consumers to purchase equipment 

and items based on international benchmarks. 

Energy Saving With a total investment of BRL 666,080,000 (approximately US$273,995,400) from 1986 to 2003, 

PROCEL ‘saved’ 17.2 TWh of electricity. 

More recent estimates credit PROCEL with ‘saving’ 28.5 TWh for the period 1986–2007. Furthermore, 

the PROCEL mandatory  labeling programme has been attributed with achieving between 70–90% of 

PROCEL’s overall impact. The greatest contribution in this regard has come from efficient CFLs with 

49%, followed by refrigerators and freezers with 37%, air conditioners with 9%, and electrical motors 

with 4%. 

Payback Period/Financial 

Return 

Not specified 

Funding Model Used The funding for PROCEL comes primarily from the Eletrobrás budget and the Global Reversion 

Reserve (Reserva Global de Reversão, RGR). Other sources of funding include the Energy Efficiency 
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Programme implemented by Eletrobrás and the Global Environment Facility (GEF). The electricity 

regulator, ANEEL, also has a ‘wire charge mechanism’ or ‘1% obligation’, which acts as another 

important source of funding for EE. 

Policy Outcome (If 

Applicable) 

Brazil’s heavily hydropower-based electricity supply suffered severe shortages due to, among other 

factors, a prolonged drought from 2000–2002. The government’s response included emergency 

measures such as electricity rationing, which were successful in addressing short-term objectives of 

stabilizing electricity supply but also included the passing of the Energy Efficiency Law of 2001 (Law 

10.295/2001). 

The Energy Efficiency Law specifies ‘the maximum levels of specific energy consumption, or the 

minimum levels of EE of machines and energy devices produced and sold in Brazil’. The law also 

established the Management Committee for Energy Efficiency Indexes (Comitê Gestor dos Índices de 

Eficiência Energética, CGIEE) and sets penalties for noncompliance with the specified standards. The 

law formally set in motion the process for converting the voluntary PBE/PROCEL into a mandatory 

program. 

While the existing voluntary program laid a solid foundation from which CGIEE could implement the 

mandatory program, the CGIEE undertook to implement the mandatory program in a systematic and 

phased manner. 

Case Study 2 Large-scale Application of Solar Water Heating System in Ethiopia87 

Description and 

Applicability 

Many hospitals and tanneries use fuel for water heating systems. However, energy costs for heating 

water is increasing at a considerable rate due to continuous escalation of fuel prices, increase in 

operating costs, and reduction in profitability. The result obtained indicates that the unit solar energy 

cost for all cases are less than the unit cost of fuel heating. Hence solar energy is a viable alternative 

source of energy for large-scale water heating systems in Ethiopia. 

The feasibility study completed by the University of Addis Ababa demonstrates the life cycle savings 

upon the implementation of a solar water heating measure. When measured against the avoided fuel 

costs during electricity blackouts, solar water heating provides a feasible alternative. The study 

measured avoided fuel costs against the costs related to the installation and life cycle costs of solar 

water heaters in three different tanneries. 

The results are as follows: 

Tannery Factory Investment Cost Life Cycle Saving 

Addis Ababa Tannery ETB 12,732.20 ETB 5,797 
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Dire Tannery ETB 6,413.24 ETB 5,610 

Ethiopian Tannery ETB 12,836.32 ETB 5,824 

Energy Saving Since the unit cost of solar energy is less than the unit cost of fossil fuel used in all sites, large-scale 

water heating by solar energy is a viable alternative to heating by furnace oil. 

Payback Period/Financial 

Return 

To determine the payback period, the maintenance cost is neglected. Hence the investment of the 

solar water heater has to be paid back by the life cycle saving of fuel cost. 

 

Funding Model Used Feasibility has been completed in 2007. There are no results currently available illustrating the success 

upon implementation of the project. 

Policy Outcome (If 

Applicable) 

None 

Case Study 3 Power Factor Correction, The University of Adelaide, Australia88 

Description and 

Applicability 

The North Terrace Campus of the University of Adelaide operates large quantities of electrical 

equipment in most of its buildings and facilities, requiring 13 separate electricity supply connections to 

the network. Each supply has a specific capacity, which is affected by the power factor of items 

connected. The university has begun implementation of a Power Factor Correction project for those 

supplies that have been found to be operating with a poor power factor. Power Factor Correction 

involves the installation of monitored capacitor banks, located at main switchboards or major items of 

equipment. It is anticipated that over 10% of the present university supply capacity will be freed up for 
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other requirements on the campus or the community to reinforce existing electricity supply 

infrastructure. 

The US$150,000 project comprised the installation of monitored capacitor banks located at main 

switchboards or major items of equipment. 

The power factor for any equipment plugged into the national grid in Addis Ababa is required to be 

0.95, resulting in penalties imposed on the electricity bill by the national utility for all consumers who do 

not comply and cause damage to the equipment. This measure applies to Addis Ababa as a majority of 

the energy demand is linked to productivity from the industrial sector, contributing significantly to the 

national GDP. 

Energy Saving Over 10% (or around 1.5 MVA) of the university's supply capacity was freed up for other requirements 

of the campus or the community to reinforce existing electricity supply infrastructure. 

Payback Period/Financial 

Return 

Less than 12 months 

Funding Model Used Private Sector Project 

Policy Outcome (If 

Applicable) 

None 

 

 

Table 0-14: Summary of Relevant Case Studies for Transport Initiatives 

Transport Case Study 1 Pollution Under Control (PUC) Programme, India8990 

Description and 

Applicability 

An aggressive program, the Pollution Under Control (PUC) programme, which is governed by a 

national central board and the Ministry of Road Transport and Highways, has been implemented in 

India to identify and control high pollutant-emitting vehicles. The control of program implementation in 

each municipality is governed by the local government. By national standards, vehicles are to be tested 

twice a year and in Delhi, specifically, four times a year. 

Automotive workshops and filling stations apply to be test centers under the PUC programme, so that 

they may make minor alterations to vehicles to ensure that they pass the emissions test. Test centers 

have an annual maintenance contract to ensure that their equipment is calibrated correctly. The test 

centers print out and issue test stickers, which are policed during roadside inspections. The case study 

demonstrates that the test centers should consider the following: 

1. The need for performing national independent audits. 
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2. Stickers should be distinguishable from year-to-year, to ensure that outdated stickers are not 
used to indicate compliance. 

3. The prospect of gas dilution for spark-ignition vehicles (gasoline and gaseous vehicles). 

4. Test spark-ignition vehicles on a dynamometer and impose limits on nitric oxide and carbon 
monoxide to reduce ‘late and lean’ tuning, which allows the vehicle to pass the test. 

5. Good quality control, assurance, and technically skilled expertise are essential for the 
programme to be successful. 

While Addis Ababa is able to enforce traffic violations, taxes, rates, and other such regulatory 

mechanisms, regulations over vehicle emissions are not as aggressively enforced. This case study 

provides guidance on the direction to follow when enforcing vehicle emission standards. 

Energy Saving Fuel savings in an operable vehicle, as well as reduced 

Payback Period / Financial 

Return 

Not applicable 

Funding Model Used The Bank provided a grant to initiate the programme. The PUC testing centers pay a licensing fee each 

year to renew their license; test fees range from INR 20 to INR 70 (US$0.4 to US$1.40) 

Policy Outcome (If 

Applicable) 

Vehicle emission standards per type of vehicle, which are lenient at first but tightened over time until 

the standards generate an approved air quality 

Case Study 2 Taxi Substitution Programme, Mexico City91 

Description and 

Applicability 

The Mexico City municipal government structured a taxi substitution programme, with a guarantee 

backing the investment from a development bank, Nacional Financiera, and the financial assistance of 

a local bank, Grupo Financiero Banorte. To support this initiative, the municipality collaborated with the 

Secretariat of Environment and Transportation. 

In Mexico City, taxis account for 35% of the emissions from vehicles. This led to the municipal 

government to take action and proclaim that taxis eight years or older would be substituted with newer 

versions. The programme would work toward substituting 10,000 taxis. Currently, 3,090 taxis have 

been replaced. 

As noted in Addis Ababa, the emissions resulting from public transport alone present a hazard to the 

public health and safety of residents. This is a potential way forward in achieving a three-pronged 

benefit: 

 Improving public health and safety; 

 Reducing emissions; and 
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 Providing associated fuel savings. 

The municipal government will subsidize 21% of the overall cost of a new vehicle (Mex$ 70,000/~US$ 

6,400). The municipality, in collaboration with the local banks, will grant loans or credits to pay off the 

outstanding amount. The development bank will provide guarantees and acts as the guarantor of the 

distributed loans. This is applicable within the Ethiopian context in that the vehicle stock is too old to 

provide safe and inexpensive transportation. 

Energy Saving Fuel saved from the upgrade in vehicle technology 

Payback Period/Financial 

Return 

Four years, monthly payments of MXN 760 to MXN 870 per month 

Funding Model Used Guaranteed loan and subsidy; the initial investment provided for the subsidy is ~US$ 4,270,000 

Policy Outcome (If 

Applicable) 

Not applicable. This initiative was an incentive for taxi drivers to replace their vehicles. 
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B5 - Action Plans 

This section outlines the potential financing route and the key next steps along with indicative 
time scales for implementing the recommendations presented in Section 4. 

A range of options were considered for financing the EE initiatives proposed in Section 4. There 
were three key criteria for deciding on the most appropriate financing route:  

4. Ensuring that the initiatives can be financially self-sustaining in the long term; 
5. Setting up a financing and delivery framework that allows other sector-specific or cross-

sectoral EE initiatives to be integrated and delivered over time; and 
6. Choosing a route that builds on the experience and strengths of the AACC as one of the 

key implementing agencies. 
 

5.31 Financing Options for Potable Water Sector 

The sector offers significant potential for energy and water savings. In-depth technical studies 
are required as a next step to establish the precise program of works needed to realize this 
potential, as outlined in the section above. Interventions can potentially be financed under the 
ongoing Bank’s Urban Water Supply and Sanitation Project, as there is good alignment of 
project objectives. However, further discussions will be required to establish the viability of this 
approach. 
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5.32 Key Next Steps for Taking Forward Recommendations for Potable Water Sector 

Table 0-1: Potable Water Action Plan 

Potable Water Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 

 

1 

Appoint an AACC team responsible for coordinating the project. The team 

should include representatives from the AAWSA, the AACC finance and 

procurement teams, and staff involved in coordinating the Bank’s Urban Water 

Supply and Sanitation Project. 

            

2 

Carry out/commission a study to map the water network and create an inventory 

of pumping equipment inclusive of identifying technical and non-technical 

losses, in order to inform opportunities to minimize technical losses and 

optimize the system, taking account of future network growth. 

            

3 

Use the study to identify low-cost measures that can be taken forward as part of 

regular maintenance and upgrade cycles (for example, sourcing of efficient 

pumps when replacing existing pumps or extending network). Integrate 

specifications for energy-efficient equipment within procurement guidelines. 

            

4 

Identify synergies between measures identified in the feasibility study above 

and the objectives of the Bank’s Urban Water Supply and Sanitation Project. 

Identify other sources of internal or external funding. 

            

5 

Establish full, comprehensive business case for active leak detection system. 

Procure and install recommended measures, including, where relevant, an 

active leak detection system. 

            

        T0 - time at which city commits to adopt the Action Plan 
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5.33 Financing Options for Tanneries Sector 

Loan finance is currently available via the Development Bank of Ethiopia for investments 
greater that ETB 1 million. The interest rate is marginally lower than that available from 
commercial banks (~8.5 percent compared to more than 10 percent from commercial banks 
based on discussions held July 2014). However, the loan product is not designed specifically for 
EE investments that may often carry a lower risk profile than other capital investment. The City 
Government Loan Office offers loans for investments less that ETB 1 million. 

The EEA, as the national agency mandated to develop EE regulations for the industrial sector, 
is also considering setting up an Energy Efficiency Fund to provide loan finance to industries 
and ESCOs. It is still early days and time scales for making the fund operational have not been 
firmed up at this stage. 

International donor finance may be available for targeted interventions in the sector. Because of 
the strong economic growth and export focus of the sector, the ETA inevitably has a strong role 
to play in improving its competiveness. The ETA understands the challenges the sector faces 
and is uniquely placed both to support its members and disseminate best practice. The ETA can 
also serve as an intermediary institution to channel investment from international donors, 
although it is acknowledged that this would require both institutional and technical capacity 
building. 
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5.34 Key Next Steps for Taking Forward Recommendations for Tanneries Sector 

Table 0-2: Action Plan for Tanneries Sector 

Tannery Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 

 

1 

Establish a working group of key stakeholders in the sector, including the 

AAEPA, EEA, and ETA. Outline initial proposals on target setting approach for 

thermal energy use in tanneries. 

            

2 
Liaise with the EEA to understand opportunities to harmonize target setting and 

reporting for all fuels, and expand EE guidelines and  labeling for heat 

generating equipment. 

            

3 

Alternatively, identify the gaps in institutional and technical capacity within the 

AAEPA to administer and manage the scheme on an ongoing basis, 

harmonizing the reporting of thermal energy use with environmental reporting to 

the AAEPA. 

            

3 Liaise with the ETA to collate existing data on thermal energy use, where 

available. 

            

4 

Commission a technical study to inform short- and medium-term targets for 

thermal energy use in the sector based on existing energy data (or alternatively 

through energy audits of facilities), taking into consideration technical potential 

and the financial case. 

            

5 

Liaise with the ETA and its members to consult on proposed targets, taking on 

board any key concerns. Consult with other relevant stakeholders, for example, 

the EEA and other national agencies, drawing on the EEA’s experience of 

administering similar schemes in other industrial sectors. 

            

6 Implement and monitor schemes, making allowance for periodical review of 

targets depending on progress and wider economic climate. 

            

7 Work with the ETA to disseminate best practices and provide technical support 

to its members. 

            

        T0 - time at which city commits to adopt the Action Plan 
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5.35 Financing Options for Transport Sector 

The transport sector has a large impact on the city infrastructure. Environmentally, vehicle 
emissions that result from the transportation sector within the municipal boundaries are 
hazardous to health and present a need for immediate action. In addition, high emissions are an 
indication of inefficient engine operation and therefore contributing unnecessarily to climate 
change through excessive fuel usage. This wastage also pushes up the cost of doing business. 

Instrumental infrastructure projects to improving the overall transit system are in progress; 
however, these can take many years to implement. As such, the establishment of institutional 
structures to implement and enforce vehicle emission standards can provide fairly quick wins in 
terms of improving efficiency. 

The establishment of organizational structures to ensure enforcement of vehicle emissions 
standards can target: 

 the phasing out of hazardous noncompliant minibuses with a new vehicle fleet of midi-
buses alongside the Minibus Replacement Programme; and 

 shifting commuters from private vehicle use to public transit system (LRT, BRT, and new 
midi buses), as penalties reduce the number of older minibus taxis from the roads. 

The implementation of structures that impact a broad spectrum of society, from commuters, to 
transport providers, to commercial businesses, and various Government departments requires 
close cooperation and collaboration between all parties. This will be one of the major challenges 
faced by the AACC team, especially when it comes to imposing penalties and fines. 

A certain number of the activities can be carried out in-house by the AACC team, once the 
overall institutional structure is in place. However additional finance will be required to support 
the actual implementation. 

Due to the alignment of objectives with the CRGE, there may be the potential to leverage 
finance for improving vehicle efficiency, whereby funds can be used in support of ‘improving 
vehicle efficiency’. Funds would be used for developing skills in repair and maintenance as well 
as testing centers. 

Other support for implementation could be leveraged through the development of PPPs 
between automotive organizations and the government to ensure a collaborative platform. This 
could also assist with ongoing financial support once established through development funds. 
This could provide reduced rates to vehicle participants within the testing, repair, and 
maintenance centers for the initial period, to encourage uptake of the initiative. This would be 
phased out as the initiative gains popularity. 
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5.36 Key Next Steps for Taking Forward Recommendations for Transport Sector 

Table 0-3: Action Plan for Transport Sector 

Transport Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 

 

1 

Appoint an AACC team responsible for coordinating the project. The team will 

be mandated to engage with and support the AAEPA in the promulgation and 

implementation of the emissions standards regulations. 

            

2 
Liaise with the AAEPA to understand the present barriers and bottlenecks for 

implementation of the standards and provide technical and political support. 

            

3 

Carry out assessment on resources and skills required to implement the 

regulations within the municipality. Carry out gap analysis on present workforce, 

develop skills from international expertise or other divisions within the Ethiopian 

government that have demonstrated skills in enforcement expertise, and 

expand the workforce where necessary. Establish organizational structures 

within workforce. 

            

4 

Carry out an assessment on potential number of vehicles that would be 

noncompliant in the three key transport subsectors: private vehicles, public 

transport, and commercial transport. Allocate appropriate resources according 

to the predetermined number of noncompliances, to ensure enforcement of 

standards. 

            

5 
Carry out assessment of municipal transport assets to ensure full compliance 

and demonstrate proactive compliance, that is, lead by example. 

            

6 
Performance targets to be set within skilled workforce to include specific quotas 

per division for the collection of penalties from noncompliant vehicles. 

            

7 

Penalties from vehicle noncompliance to be used for skills development in the 

repair and maintenance of public transport vehicles and expansion of 

enforcement workforce. The Taxi Owners’ Association to consider a PPP with 

the Addis Ababa City Transport Bureau, to establish a repair and maintenance 
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Transport Action Plan Year 1 Year 2 Year 3 Onwards 

Actions Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 

facility or organization specifically for vehicle emissions testing, maintenance, 

and repair of vehicles in sight of upcoming vehicle emission standards. 

8 

Present financial case for testing, repair, and maintenance centers to the 

transport arm of the CRGE development fund in Ethiopia in support of 

‘improving vehicle efficiency’. 

Establish monitoring and performance targets. 

            

9 

Prepare a comprehensive, phased awareness campaign on the implementation 

of the standards. First phase to be pre-implementation so all potential 

stakeholders are aware in advance. Second phase to be advertising and 

demonstration campaigns, notifying the public of levels of enforcement 

(roadside inspection, inflictions of penalties, and vehicle impoundment). 

            

        T0 - time at which city commits to adopt the Action Plan 
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Sub-Annex B1: City Administrative Vision for Growth 

Table A: City Administrative Role and Responsibilities in Achieving Ethiopia’s Vision for Growth92 

Agricultural Productivity Strengthen Industrial Base Export Growth 

Ethiopia to achieve middle-income status by 2025 in a climate-resilient economy 

Vision 

Achieve targeted growth rate of 

8.6% 

Vision 

Achieve targeted growth rate of 

20% per year or twice the annual 

increase achieved previous year 

Vision 

Achieve targeted growth rate of 

20% per year or twice the annual 

increase achieved previous year 

Actions 

Production of major food crops 

(teff, wheat, and maize) to 

increase to 27 million tons 

Production of fruit and vegetable 

to increase to 5 million tons 

Actions 

Cement production to increase 

by a factor of 10 

Pharmaceutical production and 

medical products to be increased 

to 50% 

Actions 

Light manufacturing to be scaled 

up 

Textiles to improve productivity 

by 400% 
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Sub-Annex 2: The AACC’s Level of Influence Per Sector 

Figure A: Level of Influence the AACC Has Per Sector 
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Sub-Annex 3: National Administrative Context Relelvant to the Energy 
Sector 

Table B: Ongoing National Initiatives 

National Initiatives 

Increasing the Renewable Energy Mix 

Reducing Carbon Emissions 

 Nationally Appropriate Mitigation Actions (NAMAs) aimed at specific priority sectors including 

livestock, soil and crop, industry, transport, power, green cities, and buildings. 

 The NAMAs will prioritize the opportunities presented by low-carbon technologies and 

investment in green industries. 

 Ethiopia has submitted the 450 MW Tekeze Hydro Power Project to the United Nations 

Framework Convention on Climate Change (UNCCC). 

 Biogas: NAMA for the biogas sector that explores options to upscale the National Biogas 

Programme (NBP) through access to international climate finance. 

Leading National 

Authorities 

 Government of Ethiopia as a whole but the AAEPA as specific lead 

Internationally-funded RE and Energy Access Initiatives Promoting Energy Efficiency 

 Industries Energy Efficiency Programme: replacement of energy-inefficient technologies (WB) 

 Energy Efficiency Programme: Replacement of inefficient electrical bulbs with CFLs (WB) 

 Energy Access Project: supporting expansion of electricity access through extension of the grid 

by EEPCO, the project provides energy access to locations remote from the grid by 

independent suppliers and communities (WB/European Investment Bank/GEF) and secondly 

improving the supply and efficient use of energy (EEA). 

Leading National 

Authorities 

 Ministry of Finance and Development/WB/AfDB/Arab Bank for Economic 

Development in Africa (BADEA)/Organization of the Petroleum 

Exporting Countries Fund for International Development (OPEC 

FID)/EIB/GEF 

Promoting Reduced Reliance on Cheap Electricity 

Reducing Fossil-fuel-based Energy Production 

 Power demand is projected to grow from 4 TWh in 2010 to a maximum of nearly 70 TWh in 

2030, EE measures are intended to cap that growth at 50 TWh.93 

 The EEPCO) plans to switch off all grid/off-grid diesel generation capacity by 2014, which has 

not come to pass as yet. 

 Tariff increases: electricity is currently priced at US$0.06 per kWh; this has remained constant 

since 2006. This has created a gap between the true cost and the current tariff. EEPCO has 

submitted an application to the EEA to raise the tariff to allow for a system cost recovery. 

 Development of the Electricity Feed-in-Tariff Law to support RE technologies, in addition to 

large hydro power, feeding into the national grid.  

Leading National 

Authorities 

 Ministry of Water and Energy (MoWE)   

 EEPCO 
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National Initiatives 

 EEA 

Water Initiatives 

Urban WASH (Water, Sanitation, and Hygiene)  

 WASH is a USAID-funded country-wide initiative focusing on rural and urban contexts. 

 Within Addis Ababa, the AAWSA is the sole entity responsible for providing water supply to the 

city. 

 The Bank is working with the AAWSA to improve water supply and sanitation access within 

Addis and improve efficiency in the current delivery system, specifically to reduce the gap 

between supply and demand. 

Leading National 

Authorities 

 Ministry of Water Resources (MoWR) 

 Ministry of Finance and Economic Development (MoFED) 

The Local Investment Grant (LIG) 

Alignment and coordination for water initiatives: 

 The LIG will be used to finance capital investment in basic services (including water and 

sanitation) via a performance-based grant to sub-division of the local municipality (woredas) 

that have demonstrated sufficient capacity and accountable planning for capital investments.94 

Leading National 

Authorities 

 MoFED 

The Water Supply Development and Rehabilitation Project (WSDRP) 

 Practical implementation of the Ethiopian government’s water resources management policy 

and its subsequent strategy and programs.95 

 Built on experience from the Urban Water, Sanitation, and Sewage sector programme. 

Leading National 

Authorities 

 MoWR 

 MoFED 

Enforcement of New Energy Regulations 

The National Regulatory System to Ensure Conservation of Electricity and Energy Efficiency 

 The aim of this program is to prioritize efficient energy-consumption technologies, establish 

performance standards, and implement and conduct regular inspection activities on electricity 

utilities.96 

Leading National 

Authorities 

 EEA 

Industry Initiatives 

Energy Audits 

 The EEA has completed energy audits on large industry players to highlight EE cost savings 

and benefits: 

o Bahir Dar Textile Share Company 
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National Initiatives 

o Finchaa Sugar Factory 

o Kaliti Metal Product Factory 

o Mugher Cement Enterprise 

Leading National 

Authorities 

 EEA 

Facilitation and Development of Mass Rapid Transit Systems 

CRGE: Green Economy Strategy97 

 Developed with the vision to achieve middle-income status by 2050, the Federal Democratic 

Republic of Ethiopia, funded by the UNEP, developed the CRGE Strategy. 

 The strategy targets four pillars of the Ethiopian economy: 

o Agriculture 

o Forestry 

o Power 

o Transport 

 Within the transport sector, an abatement potential of 13.2 Mt CO2 has been projected for the year 

2030. To achieve the emission reductions, the following transport infrastructure is included within 

the short- to medium-term strategy to: 

o build a LRT system and BRT system; 

o develop fuel efficiency standards to improve vehicle emissions; 

o develop cleaner fuels such as biodiesel and bioethanol; 

o adopt hybrid vehicles and electric vehicles; and 

o shift networks from freight to rail. 

 Derived from Ethiopia’s green economy strategy, the Global Fuel Economy Initiative (GFEI) was 

established to improve vehicle efficiency by 30% by 2020 and 50% by 2030. 

Leading National 

Authorities 

 Federal Transport Authority 

o Scaling up the efficient national transport network and building 

the technical and institutional capacity within the transport 

sector 

Addis Ababa City’s Transport Plan, Bureau of Transport, December 2013 

 Released in December 2013, the Transport Plan is targeted at managing demand placed on the 

transport system through transport planning. 

 The plan integrates a number of factors to be considered when planning the expansion and 

integration of the different modal systems, such as: 

o mass transit development exploring rail- and bus-based transit lines; 

o placement of terminals, bus depots, and stations; 

o pedestrian spatial planning; and 

o freight corridor placement. 

 Expected enforcement of the Transport Plan is to come into force in 2015. 

 The Roads and Transport Bureau is currently conducting a feasibility study on the transport 
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National Initiatives 

corridors that are used most frequently and additional facilities that would provide more comfort to 

pedestrians. 

Leading National Authorities  Addis Ababa Road and Transport Bureau 

o Responsible for the development of transit planning and 

infrastructural development 

Light Rail Transit 98 

 LRT is a 34.25 km light railway line which will rely on 15 kVs of power supplied by a dedicated 

power supply through the national grid, funded by the government of Ethiopia and the EXIM Bank 

of China. 

 The north to south corridor (from Shromeda to Gelan) will comprise of 16.9 km of the entire LRT 

system. 

 The west to east corridor (from Megenagna to Ayat) has entered into electric traction works, which 

is the final stage of construction. The complete corridor is 17.35 km long. 

 The contractor, China Railway Engineering Corporation (CREC), has completed 60% of the project 

as of April 2014. The construction has taken place on three different levels:  

o 23 km on ground level 

o 7.33 km of bridge construction  

o 0.9 km through underground tunnel construction 

Leading National Authorities  Ethiopian Railways Corporation (ERC) 

o To expand passenger railways transport services and 

enhance public mobility 

Bus Rapid Transit99 

 An Addis Ababa City BRT pilot project feasibility or operational study is nearing completion, which 

is funded by the Road Sector Development Program Support Project (RSDPSP) administered by 

the Bank. 

 Plans to form a PPP or fully public-owned BRT company to manage the BRT system are in 

progress. 

 The pilot project is working toward implementation within 3 years. 

Leading National Authorities  Ethiopian Road Transport Authority 

o Promotes and ensures the provision of efficient, economic, 

and safe road transport services in the country 

Minibus Replacement Programme100 

 Significant pressure is placed on the public transport system, as more and more public transport 

vehicles become increasingly hazardous to travel in. To mitigate this, minibus vehicles which seat 

12 people have been planned to be replaced with minibuses, which seat 22–27 people. The 

initiative will be managed and coordinated by the Addis Ababa City Transport Bureau. 

 This initiative will work in parallel with the LRT system, which will soon be operational, as the next 

level of transport required after the LRT or BRT systems. 

 70% of the initiative will be financed through a credit line, available to the taxi owners, while the 

remaining 30% will be subsidized by the Alliance Transport Services S.C, with ETB 35 million 

already invested into the project. 
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National Initiatives 

Leading National Authorities  Addis Ababa City Transport Bureau 
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Sub-Annex B4: Results for Decision Matrix per sector 

Table C: Decision Matrix Results for the Potable Water Sector 

(Results are highlighted in blue) 

Potable Water 

Criteria Low Medium High 

Level of Competency 

Finance    

Human Resources    

Data and Information    

Policy, Regulation, and Enforcement    

Level of Energy Efficiency Opportunity 

Assets and Infrastructure    

 

Table D: Decision Matrix Results for Tanneries 

(Results are highlighted in blue) 

Tanneries 

Criteria Low Medium High 

Level of Competency 

Finance    

Human Resources    

Data and Information    

Policy, Regulation, and Enforcement    

Level of Energy Efficiency Opportunity 

Assets and Infrastructure    

 

Table E: Decision Matrix Results for the Transport Sector 

(Results are highlighted in blue) 

Transport 

Criteria Low Medium High 

Level of Competency 

Finance    

Human Resources    
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Transport 

Criteria Low Medium High 

Data and Information    

Policy, Regulation, and Enforcement    

Level of Energy Efficiency Opportunity 

Assets and Infrastructure    
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Executive Summary 

Introduction  

Rapidly growing population numbers, combined with rapid urbanization, can place 
significant constraints on energy infrastructure, which in turn can constrain urban growth. 
Energy efficiency (EE) therefore plays a central role in supporting the development of 
sustainable cities of the future. 

As a capital city of a developing economy and a key node for commerce, Nairobi currently 
contributes around 63 percent to the national GDP and has a major role to play in the 
economic development of the country. Recognizing this potential, the World Bank is 
working with the city of Nairobi to identify EE opportunities across a range of sectors within 
the city. These efforts seek to encourage national economic growth, while aligning with the 
long-term vision for the development of Nairobi as outlined in Kenya’s Vision 2030. Efforts 
are also aimed at improving security of energy supply, and realizing powerful additional 
benefits such as improved safety for residents through targeted interventions. These are 
key priorities for Nairobi City County (NCC).   

The specific objective of this World Bank study is to synthesize recommendations for EE 
interventions across key sectors in the city and develop an Energy Efficiency Action Plan 
(EEAP) that the NCC can take forward. There are other stakeholders with important roles 
to play in implement energy efficiency in Nairobi, but this report focuses on the NCC can 
do including collaborating with key stakeholders such as the Kenya Power and the national 
government.   

The EEAP aims to contribute towards achieving the following NCC Governor’s priorities: 

 Increased security within the city’s business district, which would support and 
encourage extended working hours and thereby increased economic activity  

 Increased public health and safety of communities throughout the county 

 Increased economic development and investment within the city  

 Awareness of the limited resources available to the county and the key role that 
energy conservation and EE plays in ensuring sustainability 

 

Energy Efficiency Recommendations and Action Plan 

Recommendations and action plans were informed by technical viability of specific 
interventions as well as existing barriers to EE that can be taken up. The methodology and 
a description of the data is summarized in Box 1 below: 

 



 

Development of Energy Efficiency in Sub-Saharan African Cities 2 

BOX 1: Data collection and extrapolation methodology for Nairobi 

 

 

 The following main barriers were identified:  

 Public sector financial capacity constraints 

 Low levels of private sector investment and lack of incentives thereof  

 Lack of awareness  

 Lack of institutional technical capacity  

 

The project commenced while the Nairobi City Council was in transition to a City County, following political 

decentralisation. As a result, the city boundaries had shifted from the initial dataset collected, resulting in 

inconsistencies at the time of analysis and report compilation (Annex 4). It was noted during stakeholder 

engagement that the majority of the energy spend is used to for the operation and maintenance of municipal 

services. 

The first step in the methodology was a desk study, which yielded few results. Next the team hired consultants 

in Nairobi who met with city officials in order to obtain the data. This enabled the city to benchmark Nairobi 

against peer cities. Additionally, the team conducted field visits in Nairobi and this enabled the team to get 

additional data and use simple audits to estimate missing data.  

High energy spend by the municipality is evident in municipal buildings, street lighting and the solid waste 

sectors. As a result of this expenditure, the municipality explored a number of funding options for installing 

street lighting, including Public Private Partnerships (PPPs). Although the street lighting infrastructure has 

been extended and financed by the private sector, the installations do not use efficient technologies (e.g. LED 

lighting), placing further pressure on the constrained national grid. This also resulted in high operating and 

maintenance costs being incurred by the municipality, due to existing contract structures. The team visited 

various sites with different kinds of public lighting in order to any analytical gaps. 

The data collected on municipal buildings was not as comprehensive as initially thought, as the energy profile 

for some municipal buildings, such as hospitals, public schools and clinics was not measured. This was due to 

energy consumption being aggregated under the national utility. At the county level, data was aggregated by 

sector e.g. buildings, but rarely broken down into individual buildings. In this study, energy data for other 

municipal buildings was extrapolated based on the energy profile of the City Hall and Annex buildings, derived 

on the basis of occupancy in each building. The majority of energy consumed was from lighting and the 

operation of crucial apparatus, such as incubators, water heating, sterilisation, etc. The team visited a school 

and a hospital in order to conduct walk-through audits to further ground the extrapolations. Although the 

building energy intensity is not as high as in Accra, there is still a need for regulatory measures to monitor and 

evaluate energy consumption in municipal buildings so that it can be better managed. The national 

government is addressing this matter through the promulgation of stricter energy management regulations, 

which will be promulgated through, the Energy Regulatory Commission in conjunction with the Kenyan 

Association of Manufacturers.  

The data collected through stakeholder engagement was comprehensive enough to calculate potential energy 

savings through the implementation of waste to energy solutions. The high volume of organic material, 

separated out from general waste, is considered to be potentially adequate for energy production through 

various technologies, such as biogas generation, anaerobic digestion and the establishment of transfer and 

sorting stations. Studies exploring these technologies in Nairobi need updating and require significant 

investment in order for projects to be developed. 

The NCC, working with various key stakeholders, ranging from national bodies to municipal experts, has 

managed to effectively establish a monitoring system. This will be implemented through legislation, regulations 

and on-site expertise which is integrated to achieve energy management mechanisms in energy intensive 

industries and businesses. This is examined in detail in Sections 5.1 and 5.4. 
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The EEAPs were developed for three priority sectors: 

 

1. Street Lighting 

Recommended Intervention  Benefits 

Retrofitting existing street and public 

lighting with light-emitting diodes (LEDs). 

LEDs are light bulbs that use electrons 

in a semiconductor to illuminate the bulb, 

whereas incandescent bulbs rely on the 

heating of a filament, which easily 

overheats. 

LEDs are more energy efficient with lower operational and 

maintenance (O&M) costs. Energy savings are approximately 

calculated at K Sh 200–328 million (US$2.2–3.6 million) of the 

NCC’s current energy expenditure. 

Expanding the coverage of street lighting 

using LED technology 

LEDs are more energy efficient with lower O&M costs ensuring 

reliable lighting on municipal roads.  

 

Recommended Interventions 

Retrofitting existing street and public 
lighting with LEDs 

Existing street and public lighting fixtures cover 

about a quarter of the city and use a mix of 

technologies, predominantly high pressure 

sodium (HPS) lamps (61 percent of current 

fixtures) followed by mercury vapor (22 percent of 

current fixtures).  

A retrofit program to replace all of the current 

22,000 street lighting and 7336 public lighting 

fixtures with LEDs is expected to deliver savings 

of K Sh 200–328 million per year.  

Estimated capital investment and payback 

The projected savings could potentially halve the 

NCC’s current annual expenditure of K Sh 640 

million per year on electricity and ongoing 

maintenance for street lighting.  

Note: These savings figures are initial estimates 

and depend on a number of factors.  

A detailed feasibility study is recommended to 

further refine and confirm these figures. 

 Expanding the coverage of street 
lighting using energy-efficient LED 
technology  

The NCC has currently budgeted to extend the 

street and public lighting by 9,000 lamps over 

the next three years using conventional HPS 

technology.  

Estimated capital investment and 
payback 

o Upgrading the specification to LEDs for the 
planned expansion program will require an 
additional investment of K Sh 325–527 
million delivering K Sh 60–98 million 
savings per year. This is an additional 
benefit over and above the conventional 
specification. 

o Extending the current street lighting 
coverage to 45 percent of the city results in 
an investment of K Sh 2.2–2.3 billion 
delivering K Sh 171–281 million savings 
per year. 

o Extending the current street lighting 
infrastructure to 100 percent will result in 
an investment of K Sh 9–10.7 billion 
delivering K Sh 800–1,312 million savings 
per year. 

A more aggressive pace of expansion could be 

considered subject to a viable financing 

approach. 
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Action Plan  

The NCC builds on their experience with innovative funding mechanisms, such as Public 
Private Partnership (PPP) contracts, for delivering the street lighting retrofit and expansion 
program. A PPP can be structured in a number of ways, with private sector partners taking 
on a range of responsibilities including bringing in finance, as well as designing, installing, 
operating, and maintaining the new street lighting infrastructure/fixtures. In addition to the 
technical assistance, manufacturers in the PPP provide performance warrantees and 
operating guarantees on the installed energy-efficient technology, thereby minimizing the 
risk to the public sector.   

To capitalize on PPPs as a route to delivering the street lighting retrofit and expansion 
program, the NCC’s key steps are to:   

 Establish an internal team designated to lead, monitor, and coordinate the street 
lighting program and inventory 

 Build on existing inventory and the Nairobi Metropolitan Services Improvement 
Project (NaMSIP) feasibility study to document in detail the city's street and public 
lighting system 

 Appoint specialist consultants to develop a business plan for the installation of new 
street lighting to build a detailed picture of capital investment required, ongoing 
operational and maintenance costs, and expected project returns 

 Draw on the findings of the business plan to explore financing options and 
formalize financing arrangements 

 Draft bid documents to procure a PPP partner, review bids, and short list a 
potential PPP partner 

 Invite manufacturers to present products for specification refinement 

 Roll out the street lighting retrofit and expansion program  

 

2. Municipal Buildings 

Recommended Intervention Benefits 

Improved policies New buildings 

- Alternative renewable technologies incorporated into 
buildings to reduce future energy consumption.  

- Buildings align with environmental conditions, reducing future 
costs to ensure comfort 

Existing buildings 

- Reduced costs on energy usage, as electricity tariffs 
increase 

- Alternative renewable technologies incorporated into 
buildings to reduce future energy consumption.  

- Awareness of energy use and management incorporated into 
everyday life 

Increased financing Increased uptake of energy-efficient technologies from the 

residential, commercial, and industrial sectors, ensuring 

reduced energy costs. 
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Recommended Intervention Benefits 

Awareness raising, inclusive of capacity 

building 

Increased uptake of energy-efficient technologies, ensuring 

reduced energy costs. 

 

Recommended Interventions 

  Municipal Buildings  Commercial Buildings  Residential Buildings 

Policy and 
Regulations 

 Develop/align internal 

policies and programs to 

improve energy 

performance 

- Energy audits for all 
existing municipal 
buildings 

- Annual and medium-
term energy saving 
targets in 
departmental 
performance 
contracts 

- Procurement 
guidelines for energy 
efficient equipment 

- Green building 
standards for new 
municipal buildings 

 Mandatory green building 

standards for new 

buildings implemented via 

a new county building 

code.  

Policy requiring a 

percentage of energy 

needs for new buildings to 

be provided by 

renewables. 

Expanding the 

requirements on energy 

audits for commercial 

buildings to those below 

the 15,000 kWh annual 

threshold. 

Encouraging adoption of 

higher standards/targets 

for both new and existing 

buildings (for example, 

over and above the 

proposed building codes 

or the codes required 

under the mandatory 

energy audit regime) by 

linking land rates to 

building energy 

performance  

 Mandatory green building 

standards for new 

buildings implemented via 

a new county building 

code.  

       

Financing*  Low interest loan/NCC 

budget  

 Low interest loans via 

commercial banks   

 Low interest loans via 

commercial banks, green 

mortgages  

       

Capacity 

Building 

 - Training  for NCC 
staff on energy audits 
and energy 
management 

- Support procurement 
staff to develop 
suitable guidelines  

 - Training for planning 

staff  responsible for 
building permits on 
green building design/ 
building code 

- Work with relevant 
professional bodies 
and coordinate with 

 - Training for planning 
staff  responsible for 
building permits on 
green building design/ 
building code 

- Coordinate with key 
stakeholders (Kenya 
Alliance of Resident 
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- Training on green 
building design for 
NCC architectural 
staff 

key stakeholders 
(Kenya Private 
Developers 
Association [KPDA], 
Kenya Association of 
Manufacturers [KAM], 
Energy Regulatory 
Commission [ERC], 
and Ministry of 
Energy) to target 
capacity building 
efforts at developers 
and building 
professionals 
(including architects, 
engineers, and 
builders).  

Associations [KARA], 
KPDA, KAM, ERC, 
and Ministry of 
Energy) to target 
capacity building 
efforts at developers 
and building 
professionals.  

       

Awareness 
Raising 

 - Develop awareness 
program among NCC 
staff to encourage 
positive behavioral 
change. 

 - Develop awareness 
program on energy-
efficiency benefits and 
financing options  for 
developers and 
building owners, to be 
disseminated through 
commercial real 
estate associations 
and public press 

- Develop awareness 
program on financial 
incentives that are 
available for energy 
auditors  

 - Develop awareness 
programs  for 
developers and 
building owners to be 
disseminated through 
real estate 
associations and 
public press 

 

Action Plan: 

The NCC drives ambitious local policy promulgation directed towards energy performance 
standards and integrated renewable energy (RE) sources in buildings. The NCC 
encourages investment in EE by setting up a low-interest credit line, with assistance from 
an independent development bank, ring fenced for specified energy-efficient and 
renewable-energy technologies. The key steps for the NCC are listed here. 

 Commercial and residential buildings 

 Establish an internal NCC team designated to design and enforce local 
green building sector policies targeting EE and integrated renewables 

 Ensure liaison with key stakeholders, nongovernmental organizations, and 
the private sector to contribute to building codes for new and existing 
buildings 

 Develop policy options that are financially viable and assess impact on key 
industry stakeholders 

 Integrate policies into current legislative framework with a plan to constrict 
standards at a later date 
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 Set guidelines for the internal NCC team to enforce 

 Municipal buildings 

 Carry out energy audits on municipal building stock 

 Establish and integrate improved annual energy targets within 
performance contracts for each department  

 Draft and expand procurement guidelines for the replacement of 
equipment to include energy-efficient equipment and appliances 

 Draft green building codes for new municipal buildings 

 Financing 

 Liaise with financiers on the design of a low-interest credit line and 
implementation timeline 

 Capacity building 

 Determine the skills gap within the NCC staff and widen to include industry 
stakeholders 

 Develop targeted capacity building programs in accordance with gap 
analysis 

 Awareness raising 

 Identify target audiences 

 Develop awareness programs for each identified target group 

 Identify dissemination channels for each targeted group 

 

 

3. Solid Waste 

 

Recommended Interventions 

Recommended Intervention Benefits 

Establishing a small-scale biogas pilot The pilot demonstrates the NCC’s commitment to energy 

security issues as well as the disposal of urban waste. 

The initial analysis suggests an estimated revenue 

generation of K Sh 96 million (US$1.06 million) with a 

payback period of 7 to 8 years. 

Reduced costs associated with collection and disposal of 

waste. 

Developing a feasibility study for waste 

to energy (WTE) opportunities 

Feasibility assessment would investigate other 

technologically advanced WTE solutions. 

Quantifying capital investment and 

payback requirements for transfer and 

sorting stations 

Encourages small-scale industries to use recyclable 

material and provides an incentive for recycling among 

residents. 

Revenue generated from the sale of materials. 
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Small-scale biogas pilot  

Anaerobic digester for the 82 tons of 

biodegradable waste generated per day from 

markets owned by the NCC. The methane can 

be used directly for cooking (for example, in 

local cafes) or to produce electricity. Using the 

energy on or near the site will help improve the 

economic viability of the pilot scheme. 

 

Estimated capital investment and 
payback 

Initial analysis suggests that a biogas pilot will 

generate revenues of K Sh 96 million (US$1.06 

million) per year based on current electricity 

tariffs, at an initial capital investment of around K 

Sh 650 million (US$7.2 million). The biogas 

plant has an indicative payback of around 7–8 

years after accounting for ongoing operational 

and maintenance costs. The payback period is 

likely to be lower where the biogas is used for 

cooking on site or alternatively where productive 

use for the waste heat produced during 

electricity generation can be found locally. The 

payback period also does not account for the 

avoided costs of disposal of this waste, currently 

being incurred by the NCC.  

 Feasibility study for WTE 
opportunities 
 
Assess available options and technologies 
including: 
 

o Large-scale anaerobic digestion for 
organic waste stream to produce 
energy from biogas and compost as 
by-product  

o Other WTE technologies including 
gasification and combustion  

o Sanitary landfill with landfill gas 
recovery  

  

 Transfer and sorting stations 
 
Establish a materials recovery facility (MRF) 
to sort and recover recyclable materials, 
potentially at Dandora dumpsite or other 
suitable decentralized locations as part of a 
wider waste management strategy.  

  

Action Plan 

The NCC works with the private sector to pilot WTE as part of a county-level solid waste 
management strategy. Building on the already established PPP contracts with private 
waste collectors, the NCC is in a position to explore and test the viability of WTE solutions. 
The key steps for the NCC are listed here 

 Biogas pilot 

 Establish an internal NCC team responsible for coordination of the project 

 Carry out feasibility assessment for biogas pilot 

 Outline investment opportunities for potential end users, get buy-in and 
procure private sector partner 

 Draft contracts inclusive of roles and responsibilities of both parties with 
purchase agreements from end users already in place 

 WTE feasibility 

 Commission a WTE feasibility assessment covering a wide range of WTE 
technologies 

 Develop an action plan in accordance with feasibility assessment and also 
develop supporting initiatives 

 Transfer and sorting stations 

 Identify sites for either a central or a number of decentralized stations and 
design facility according to site 
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 Collaborate with private sector to encourage small-scale waste recycling 
enterprises 

 

Project Approach 

The Tool for Rapid Assessment of City Energy (TRACE), developed by the World Bank’s 
Energy Sector Management Assistance Program (ESMAP), was used as a diagnostic tool 
to benchmark the city’s energy consumption and for the identification of priority sectors for 
intervention. The priority sectors were further informed by opportunities to leverage co-
benefits, local priorities, and synergies with existing programs, as well as the level of 
authority and control the NCC had in taking forward interventions in those sectors. 

 

This report is part of a wider study with similar activities in Ghana (Accra) and Ethiopia 
(Addis Ababa). An additional report has been prepared highlighting similar themes 
challenging the implementation of EE as well as lessons that are learnt across the three 
cities.  
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C1 Introduction 

5.37 Project Background 

Within the context of rapid urbanization, EE is a key priority for transforming today’s cities 
into sustainable cities of the future. The World Bank has identified Nairobi, the capital city 
of Kenya, as a key node in the African continent for spearheading such initiatives.  

As a developing economy in sub-Saharan Africa, Kenya is performing well in the region 
and growing at a steady pace. The city of Nairobi is an international, regional, national, and 
local hub for commerce, transport, horticulture, and manufacturing.101 Nairobi currently 
contributes 63 percent to the national GDP.102 It, therefore, has a significant role to play in 
the economic development of the country.  

Rapid urbanization can result in increased pressure on municipal services and energy 
infrastructure, but such growth also allows opportunities to rethink urban development 
strategies and roll out cost-effective solutions and technologies. In that respect, Nairobi 
has the opportunity to take positive action to position itself so that it continues to be an 
attractive growth hub at the national and international level; access to energy at 
competitive prices is going to be crucial to that growth. 

The Kenya Vision 2030 serves to drive national economic growth while guiding 
infrastructural support to provide a ‘high quality of life’103 by 2030. As a major contributor to 
the economic development for Kenya, the NCC also aspires toward sustainable urban 
development, while ‘providing basic social and physical infrastructure services to the 
residents of Nairobi.’104  

While contributing almost two-thirds to the national GDP, resulting in high energy demand, 
Nairobi has a responsibility to manage this demand in a sustainable manner. To account 
for this, the governor of the NCC has envisaged a sectoral integrated infrastructure for 
Nairobi that incorporates the sustainable use of energy across seven pillars: 

 Water and Sanitation 

 Transport and Housing 

 Security 

 Education 

 Enterprise Development 

 Rights of the Marginalized 

 Resource Management 

 

Moving toward implementation, the NCC can proactively influence energy use through 
policy promulgation and the dissemination of programs that strategically encourage 
investment in energy-efficient technologies. 

This report is part of a wider study with similar activities in Ghana (Accra) and Ethiopia 
(Addis Ababa).  
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5.38 Scope of Project 

The objective of the assignment is to “assist the NCC in formulating a long-term 
sustainable urban EE strategy in the context of the city’s overall development plans.”105  

 

NCC Energy Efficiency Action Plan 

This document is one of the primary outputs of the project. It summarizes the findings and 
provides an EEAP for Nairobi. 

The EEAP serves as a roadmap for the NCC to curb energy consumption without 
negatively impacting economic development and social objectives. 

The EEAP presents: 

 the key sectors for EE intervention (selection based on the level of control exerted 
by the NCC over each sector) 

 recommendations on energy reducing opportunities per sector (selection based 
on applicability and energy saving potential) 

 next steps for implementation and realization of identified energy saving 
opportunities with associated timelines 

 

Scope and Methodology 

To facilitate the development of the NCC Action Plan, the World Bank contracted Camco 
Clean Energy and Verco to work closely with the NCC and local stakeholders to: 

 provide a situational analysis on the current energy expenditure and usage across 
various sectors in Nairobi; 

 review city infrastructure development plans and other initiatives to reduce energy 
consumption; 

 identify and map the city administrative structure relevant to sustainable urban 
energy policies; 

 analyze Nairobi’s energy profile to identify priority sectors for implementing 
energy-efficient measures; and 

 draw on international best practices to develop and provide the city with an EEAP 
for implementation within priority sectors. 

The analysis was informed by desk review of existing literature, primary data collected by 
local consultants working with city representatives on the ground, and in-country missions 
involving meetings and interviews with private and public sector representatives. The data 
collected for the exercise was not restricted to informing the TRACE tool, for benchmarking 
purposes, but also to identify data gaps and correlate findings with international best 
practice. It was at this point that stakeholder engagement proved beneficial, providing 
additional data to refine the recommendations made in Sections 4 and 5. 

Data collection proved to be a challenge, in particular due to a lack of publically available 
data and the logistical issues around data being held across various city departments, 
energy companies, and other stakeholders. Moreover, the quality of data on the current 
energy profile of the city is not considered satisfactory for providing a rigorous and 
accurate benchmarking exercise. Within this context, the analysis was as comprehensive 
and representative as possible, but may still include some errors and gaps that require 
review going forward. 
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In-country missions served to provide a comprehensive insight into the city’s decision-
making structure, legislative context, key challenges and priorities for the city, and 
programs and projects currently underway. Collectively, these aspects helped inform 
appropriate EE interventions that could be actioned within the current city infrastructure. 
The assignment was implemented through a phased approach, described below. 

 

5.38.1 Inception Phase 

The inception phase provided an opportunity to confirm with key players the approach and 
methodology to be followed. This included clarification on the scope of the activities, key 
documentation to be reviewed, and the agreed stakeholders to be consulted. The inception 
phase included in-country visits to provide an initial insight into the key challenges faced by 
the municipality and the potential scope of opportunities. 

 

5.38.2 Phase 1: Situational Analysis 

The first phase of work was desk-based and reviewed the long-term vision along with the 
current state of the energy sector in Nairobi. This included an assessment of the following:  

 Policy and regulatory framework  

 Long-term vision at national and local level  

 Institutional framework within the energy sector  

 Technical and economic barriers for energy efficiency  

 

5.38.3 Phase 2: Sector Prioritization 

The second phase of the project involved identifying sectors for interventions by 
benchmarking the city’s energy consumption against that of internationally recognized 
sustainable cities. This meant understanding the city’s infrastructural limitations and areas 
for possible sustainable and energy-efficient growth, prioritizing sectors based on the 
needs of the city. The identified priority sectors would direct and inform the third phase of 
the project, ‘Gap Analysis’.  

The following city sectors were analyzed for potential intervention using the TRACE tool: 

 Municipal buildings 

 Solid waste 

 Street lighting 

 Public transportation 

 Private vehicles 

 Power 

 Potable Water and Wastewater 

 

5.38.4 Phase 3: Gap Analysis 

The third phase involved a gap analysis, which entailed assessing the limitations of city 
infrastructure for EE interventions. This was completed through: 
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 a desk-based review of existing policies and legislation;  

 stakeholder consultation with government officials; and 

 stakeholder consultation with  key participants in  the  private sector.  

 

An in-depth analysis was carried out which determined the applicability of the proposed 
interventions within the city infrastructure. An implementation plan for each of the 
applicable measures was prepared to establish an EEAP for each sector.  

 

5.39 Key Challenges and Priorities  

The project team identified the following key priorities and challenges related to energy: 

 

Table 0-1. Key Priorities and Challenges for the NCC 

Priority Challenges 

Increased security 

throughout the city 

 Uncertainty of jurisdiction over the operation and maintenance of 

street lighting between national and local government 

 Availability of finance for the expansion of street lighting 

infrastructure 

 Availability of capacity to provide improved public health, safety, 

and other municipal services 

 Limited financial capacity to ensure the security of electricity 

supply 

Economic development  

 Limited institutional capacity to assist or promote economic growth 

 Limited financial capacity for infrastructural development such as: 

o improvement of waste management removal or conversion 

technologies  

o improvement of existing building infrastructure 

o expansion of street lighting infrastructure 

o improvement of public facilities, such as schools, 

hospitals, and clinics 

o improvement of the connectivity and distribution network of 

water supply 

Enhanced public health 

and safety 

 Limited technical capacity to ensure efficiency within waste 

management system 

 Limited financial capacity for the improvement of waste and 

wastewater facilities 
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Priority Challenges 

Increased employment 

opportunities 

 Lack of investment for enterprise development  

Increased natural 

resource management 

 Limited technical capacity to ensure efficiency of natural resource 

use 

 Limited financial capacity for the development and extension of the 

city infrastructure to the outskirts or rural areas 
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C2 - City Administrative Context 

The NCC was created by an Act of Parliament106, with the purpose of providing services to 
the residents of the city. Under the recent County Governments Act,107 there has been a 
degree of devolution from central government to the local authority. The powers of 
jurisdiction of the NCC as a county government,108 relevant to this study, are: 

 Enter into PPP contracts to ensure the effective delivery of a particular 
service or function that the county is responsible for;  

 Adjust PPP contracts so that services or functions are delivered with 
efficiency, effectiveness, inclusivity, and participation of the citizens; 

 Acquisition, lease, and purchase of land; and 

 Implementation of land taxes, incentives, and subsidies.  

 

The NCC has policy formulation and leadership roles in the following departments:109  

1. Finance and Economic Planning 
2. Lands, Housing, and Physical Planning 
3. Trade, Industry, Cooperative Development, and Tourism 
4. Agriculture, Livestock, and Fisheries 
5. Public Service Management 
6. Public, Works, Roads, and Transport 
7. Water, Energy, Forestry, and Natural Resources 
8. Information, Communication, and E-Government 
9. Education, Youth Affairs, Culture, and Social Services 
10. Health Services 

 

The roles and responsibilities of each sector under the NCC are summarized in Annex 1. 
The responsibility and jurisdiction of the municipality in each sector is demonstrated in 
Table 0-1, and was informed by initial discussions, illustrated in Annex 2.  

In accordance with the energy spend per sector in the city and the jurisdiction of the city 
authority, the TRACE tool was used to identify the level of control that the NCC has over 
each sector (refer to Table 0-1) and has prioritized each sector.  

Further analysis is provided in Section 3. Figure 0-1 details the key used to identify the 
level of control that the NCC has per sector in Table 0-1. 

There have been a number of key national policies and initiatives in support of sustainable 
energy development and promotion of energy conservancy. Relevant national initiatives 
regarding the energy sector have been briefly outlined in Annex 3. 
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Figure 0-1. Key for Authoritative Level of Control 

 

 

Table 0-1. Departments Responsible for Energy Related Development 

Sector within the NCC 

Finance and Economic Planning 

 Determines the budget available for the city infrastructure development and improvement 
of public services 

Lands, Housing, and Physical Planning 

 Determines and enforces regulations for low consuming or net-zero energy buildings, as 
well as target setting in performance contracts entered into with service providers 

 

Level of control 

 

Agriculture, Livestock, and Fisheries 

 Determines the stock available for composting or WTE technology implementation 

 

Level of control 

 

Public Works, Roads, and Transport 

 Determines the transport infrastructure that can be altered to reduce congestion, improve 
efficiency and effectiveness of the transport network, and extend the street lighting 
infrastructure. 

 

Level of control 
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Sector within the NCC 

 

Water, Energy , Forestry, and Natural Resources 

 Determines connectivity and distribution network for energy and water supply to all areas 
within county limits 

 Determines the development of WTE pilot programs from sewerage, landfill organic waste, 
and other natural resources 

 

Level of control 

 

Health Services 

 Determines the functionality of public facilities such as schools, clinics, hospitals, 
crematoriums, and mortuaries, which are generally high and inefficient energy consumers. 

 

Level of control 
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C3 - Priority Sectors 

5.40 Summary of Findings 

Three sectors show significant potential for action to maximize opportunities for EE: street 
lighting, buildings, and solid waste. 

Street lighting: The sector faces the challenge of high electricity prices (US$0.23 per kWh) 
and significant ongoing operation and maintenance costs, which may impede the NCC in 
extending coverage and providing adequate quality and continuity of service. The NCC’s 
interest in the sector is driven by security issues and road safety concerns along with 
potential advantages for local businesses. 

Buildings: As new buildings are added to the current stock, the energy footprint of the 
sector is on the rise and is expected to continue to grow, driven by economic development. 
The NCC has the opportunity to implement pilot projects in municipal buildings and 
showcase the potential for the sector. Beyond municipal buildings, the NCC can also target 
the building sector as a whole and become a regional leader in the sector, which to date 
has shown limited interest. 

Solid waste: An integrated solid waste management strategy is being considered at a city 
level, and neighborhood programs for waste segregation will be piloted later in 2014 to 
increase recycling rates. Through this integrated strategy, the NCC would benefit from 
understanding the viability of energy from waste, and other infrastructure investments such 
as transfer and sorting stations to maximize recycling rates. 

 

5.41 Approach to Sector Prioritization  

The priority sectors were identified using the Tool for Rapid Assessment of City Energy 
(TRACE), developed by the World Bank’s Energy Sector Management Assistance 
Program (ESMAP), in association with relevant city government agencies (municipal 
officials) and stakeholders (electric and/or water utility officials). 

As outlined in the introduction, data collection was challenging, limiting the potential for 
rigorous benchmarking. Within this context, the analysis aims to be as comprehensive and 
representative as possible, but may still include some errors and gaps that require review 
going forward. 

The priority sectors were selected based on the following criteria and/or success factors: 

 EE potential to support the development of the city on a sustainable 
path;  

 Challenges for the city to provide quality services, leveraging potential 
co-benefits;  

 Local political, economic, or other drivers for taking action, including the 
level of control by the NCC, either through direct budget or policy;  

 Synergies with investment opportunities related to existing or planned 
city-level initiatives.  

 
Table 0-1 summarizes how the criteria have been applied.  
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Table 0-1. Summary of the Criteria Applied Per Sector 

Sectors  Energy Savings Potential Local drivers Potential to Leverage Co-

benefits 

Synergies with 

Ongoing/Planned City-

level Programs (where 

known) 

Synergies with 

World Bank 

Initiatives 

Street lighting Currently 25 percent coverage 

in the city. Data on electricity 

consumption for existing street 

lights suggests limited 

potential, though this is highly 

questionable.  Feedback from 

the NCC suggests that this may 

be because a number of lights 

do not work due to lack of 

regular maintenance. 

The NCC is directly responsible 

for up-front investment and 

ongoing energy costs now that it 

has transitioned into a county 

government. Given the high 

electricity price and the need to 

extend coverage, this could 

create a strong cost driver for the 

NCC to take action. 

 

Security and road safety is a 

powerful co-benefit. Local 

businesses benefit, which also 

creates a strong economic 

rationale. Any action taken to 

reduce energy and operational 

costs for existing lighting can 

also be used to create 

opportunities to improve 

service and extend coverage. 

Technologies such as solar 

panels also serve as a visual 

demonstration to the wider 

public of the city government’s 

commitment to efficiency and 

sustainability and can defer 

capex requirements for power 

lines where none are presently 

available. 

Existing United Nations 

Environment Program 

(UNEP)-Phillips initiative, 

which recently piloted solar 

powered LED street lights in 

Nairobi 

Urban project + 

National Urban 

Transport 

Improvement 

Project (NUTRIP) 

(with a 

component on 

road safety in 

Nairobi) 

Buildings 

(municipal, 

residential, and 

commercial) 

The building sector is 

developing very fast with the 

construction of many new 

buildings. While today’s 

building stock may have limited 

energy use, these new 

commercial and residential 

buildings, and the more active 

use of air-conditioning 

equipment, is likely to add to 

The NCC has been receptive to 

the idea. Timing for intervention 

is good. For the municipal sector, 

there is a history of previous 

disconnection due to non-

payment of bills. Pilot projects 

could be implemented in 

municipal buildings to 

demonstrate that the NCC is 

leading by example.  

Improved urban planning; 

indoor air quality and natural 

light;  marginal cost of 

integrating EE during build 

stage is lower than retrofit 

option. 

Building codes being 

prepared as part of UN-

Habitat project; 

legal framework for local 

electricity generation being 

developed in the 

constitution with feed-in 

tariffs now in place for 

technologies above certain 

size; mandatory energy 

- 
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Sectors  Energy Savings Potential Local drivers Potential to Leverage Co-

benefits 

Synergies with 

Ongoing/Planned City-

level Programs (where 

known) 

Synergies with 

World Bank 

Initiatives 

the energy intensity of the 

sector. The sheer size of this 

sector (close to 60 percent of 

the city’s energy spend) means 

that new policies have the 

potential to create a significant 

impact.  

Considering the boom in the 

sector, there is opportunity for the 

city to show leadership at the 

city/regional level, with the 

potential influence of UN-Habitat 

headquarters. 

efficiency audits introduced 

for existing building 

consuming greater than 

15,000 kWh per month; 

solar power in public 

buildings being promoted. 

Potable water  Numbers suggest limited 

potential (though very 

questionable). Discussion with 

World Bank local expert 

suggested up to 50 percent 

losses in the system. 

While the NCC is the service 

provider, the Water Services 

Board is responsible for 

investment. Acute water shortage 

in the city is leading to rationing. 

Huge overlap between EE and 

water losses reduction. City 

growth will put additional 

pressure on water demand.  

Opportunities to improve 

service and extend coverage. 

- - 

Public transport  Potential savings from solutions 

such as a mass transport 

system will be significant. It is 

understood that a new 

commuter rail is already being 

considered.  

Traffic congestion is huge in 

Nairobi. Any drastic policy 

interventions relating to the 

current modes of transport may 

be seen as unnecessary given a 

new public system is planned. 

Control by the city on a personal 

vehicle emissions standard would 

be limited.  

Multiple co-benefits (congestion 

reduced, air pollution improved, 

road safety improved, 

economic productivity). Energy 

is considered a relatively lower 

order benefit.  

Commuter rail being 

considered; UN-Habitat is 

currently in the process of 

launching a model initiative 

for promoting sustainable 

urban transport solutions in 

the city of Nairobi. 

NUTRIP  

Wastewater - - Improved environment with 

better water quality at point of 

discharging 

- - 



 

Development of Energy Efficiency in Sub-Saharan African Cities 21 

Sectors  Energy Savings Potential Local drivers Potential to Leverage Co-

benefits 

Synergies with 

Ongoing/Planned City-

level Programs (where 

known) 

Synergies with 

World Bank 

Initiatives 

Solid waste Significant amount of organic 

waste stream (approximately 

70 percent of total waste 

generated) indicates 

opportunities for energy from 

waste.   

Long-term plans indicate political 

buy-in.  Pilot programs for 

segregated waste collection 

being implemented to increase 

recycling rates as a part of wider 

solid waste management 

strategy. 

Improved urban sanitation; 

potential for local energy 

generation. 

Integrated solid waste 

management plan for 2008–

2018 funded by the 

Japanese government. 

Options for a suitable 

sanitary landfill site being 

considered. 

- 
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5.42 Nairobi’s Energy Profile  

The total electricity consumption within the NCC is estimated at 282 GWh110 and fuel consumption at 1.7 million m3 of oil111 per year. For a 
population of around 3.14 million inhabitants, three-quarters of which has access to electricity, this translates to a figure of 120 kWh per 
inhabitant per year. This puts Nairobi at the lower end of the spectrum when compared with other cities around the world, somewhat lower 
than Dakar at 122 kWh per capita and Dhaka at 144 kWh per capita and only marginally higher than Phnom Penh at 93 kWh per capita. At 
the other end of the spectrum are developed cities with average consumption of >10,000 kWh per capita. This is illustrated below in terms of 
mega joules (MJ) per USD GDP. 

Figure 0-1. Primary Energy Consumption per USD GDP 

 

 Note: Dark green bars indicate cities with similar human development index (HDI) 

 

In terms of economic output, the data collected to date indicates electricity consumption of 0.015 kWh per unit GDP (USD) generated in the 
city. The primary energy consumption for Nairobi is 3.6 MJ per GDP. While the electricity intensity appears to put Nairobi in a better place 
than many cities, including developed cities such as Sydney and New York, it in fact hides the low per capita use and does not reflect the 
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captive electricity generated by industries on site, which appears in the primary energy. The latest primary energy consumption of Nairobi 
compares well with other cities with the same HDI such as Kanpur at 2.11 MJ and Surabaya at 6.1 MJ.  

The figure below shows the percentage sector-wise contribution to total city energy spent. The buildings sector accounts for more than 60 
percent of the city’s energy spend, with the transport sector being the second largest in terms of energy spend. The figures however exclude 
data on industries, water, and solid waste sectors.  

Figure 0-2. Nairobi - Breakdown of Energy Spend by Sector* 

 
Note: *Data on industries, potable water, wastewater, and solid waste not available. 

 

5.43 Benchmark Data for Priority Sectors  

This section summarizes the results of the benchmarking exercise for the priority sectors.  
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Street Lighting 

As mentioned previously, the electricity consumption data for existing street lighting suggests limited potential for EE (see Figure 18.3 below). 
However, feedback from the NCC as well as observations made during missions suggests that a number of lights are not working at a given 
time due to irregular maintenance,112 which may explain the low energy consumption levels. This inevitably results in poor quality of lighting, 
leading to road safety and security concerns. A review of the technologies being employed, namely high pressure sodium (61 percent) and 
mercury vapor (22 percent) also indicates potential to replace them with more efficient technologies.  

Figure 0-3. Electricity Consumed Per km of Lit Road 

 

Note: Dark green bars indicate cities with similar HDI as Nairobi; refer to Table 3-2 for city abbreviations) 

 

Municipal Buildings 

For the municipal building sector, the NCC spends a disproportionately high percentage of the total municipal budget on energy costs (see  ), 
when compared to other cities with a similar climate. A combination of factors appear to contribute to the high energy use, such as older 
inefficient technologies, poor maintenance, retrofitting of split air-conditioning units in some offices, building designs not factoring in climatic 
conditions, and little awareness among NCC staff to reduce wasteful consumption. Discussions with the NCC Engineering Department also 
revealed that for some buildings, penalties are regularly imposed by Kenya Power Lighting Company (KPLC) for exceeding the declared 
demand.  
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Figure 0-4. Municipal Buildings Energy Spend as a Percentage of Municipal Budget 

 

  

Note: Dark green bars indicate cities with similar climate as Nairobi; refer to Table 3-2 for city abbreviations. 

 

Solid Waste 

In the solid waste sector, the capture rate and recycling rates are relatively low, even when compared to other cities with similar HDI,113 as 
can be seen in the two figures below.  This presents opportunities to introduce better solid waste management practices that reduce waste 
going to the Dandora dumpsite.  
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Figure 0-5. Capture Rate for Solid Waste 

 

 

Note: Dark green bars indicate cities with similar HDI as Nairobi. Note that in case of Nairobi, the waste in directed to a dumpsite in Dandora, 7 km outside the city. Refer to 

Table 3-2 for city abbreviations) 
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Figure 0-6. Percentage of Solid Waste Recycled 

 

Note: Dark green bars indicate cities with similar HDI as Nairobi; refer to Table 3-2 for city abbreviations) 

 

 

Table 0-2. City Abbreviations for Above TRACE Graphs 

BAK Baku JAB Jabalpur SEO Seoul 

BAN Banja Luka KAN Kanpur SIN Singapore 

BAR Barcelona KAT Kathmandu SKO Skopje 

BEL Belgrade LAG Lagos SUR Surabaya 

BHO Bhopal LJU Ljubljana TAL Tallinn 
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BOG Bogota MEX Mexico City  TBI Tbilisi 

BRA Bratislava MYS Mysore TOK Tokyo 

BUC Bucharest NAI Nairobi TOR Toronto 

CAI Cairo NYC New York City TUN Tunis 

CAP Cape Town PAR Paris VIE Vienna 

CEB Cebu PRI Pristina VIJ Vijaywada 

DUR Durban PUN Pune WAR Warsaw 

GAZ Gaziantep QUE Quezon City   

HON Hong Kong SAR Sarajevo   
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C4 - High-level Assessment of Potential Intervention Measures 

Following on from the benchmarking and the sector prioritization exercise outlined in Section 3, the TRACE tool was used to identify a long 
list of potential EE interventions within the priority sectors. In order to fully develop the EEAP, a mission to Nairobi was conducted in early 
2014 to explore the viability of these interventions and synthesize the EE recommendations for the city to take forward.  

A decision matrix was developed to determine the NCC’s level of influence (Annex 4). The purpose was to assess the viability of EE 
interventions based on matched capabilities and the capacity of the city administration. For example, the NCC exhibited authority and ability 
to implement relevant policies and regulations at local level as well as demonstrated experience in exploring other financing mechanisms, 
such as PPPs. The NCC’s technical team has monitored the energy consumption of their head office and has a degree of technical skills and 
expertise. This makes the city authority well placed to implement certain EE interventions. 

Sections 4.1 to 4.3 provide detail on the viability of potential EE measures for each of the priority sectors, namely street lighting, buildings, 
and solid waste. The applicability of the proposed EE measures takes account of the estimated potential for EE in the sector, the level of 
control exhibited by the NCC, and the level of competency available within the NCC. These are reflected as requirements for support of the 
measure, that is, low, medium, or high. Each EE measure is measured in terms of five criteria, namely: 

 Finance 

 Human resources 

 Data and information 

 Policy 

 Assets and infrastructure 
 

Further analysis, informed by the mission to Nairobi, is provided by TRACE which was applied to the Kenyan context. Potential measures 
were either eliminated or fully developed to form a part of the EEAP. 

 

5.44 Street Lighting 

5.44.1 Summary and Analysis of High-level Measures  

Following on from the decision matrix, the TRACE tool provided the results of the initial appraisal of recommendations for street lighting (see 
Table 0-1). The results compare each recommendation requirement against the identified levels of competency and opportunity in Nairobi.  
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Table 0-1. Initial Appraisal of Energy Efficiency Intervention Measures for Street Lighting 

High-level 

Measure 

Applicability 

of Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

City-wide 

installation of solar 

LED street lights 

 High Medium Low Low Low 

Retrofit current 

infrastructure with 

LEDs 

 High Low Medium Medium Medium 

Specifications of 

new energy 

efficient street 

lighting 

 Low Medium  Low High Low 

Centralized 

controls 

 Low  Low  Low Medium Low 

Key: Level of Applicability 

Low, Medium, High Indicators of requirements necessary for support of the high-level measure 

 Measure is very applicable within the current level of control exhibited by the NCC 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the NCC’s current level of control or with 

assistance from national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures for street lighting is found in  

High-level List of Energy Efficiency Measures 

Current Water Supply Network 

- Addis Ababa has three dams which supply water to the city, the Dire Dam, Legedadi Dam, and Gefsara Dam. Planned expansion of the underground 
water supply in Akaki is underway, as well as the rehabilitation of the Gefsara treatment plant and the construction or upgrading of several reservoirs 
and pumping stations throughout. Construction of a new dam is underway. 
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High-level List of Energy Efficiency Measures 

- An expansion project is underway at the Legedadi Dam. The project will increase the supply of water by increasing the height of the dam by 200 m, 
constructing more clarification chambers, and replacing equipment. 

- A relay station, located in the Kotebe area, pumps water at 75 kl per minute, providing water to higher areas. The pumps used are 30 years old. 

- The dams are located in the hills of Ethiopia facilitating a gravity-fed water supply network (18 km long), which requires very little pumping. The main 
use for energy is to operate pumps and motors used to distribute water along the network to higher or level areas. The energy intensity of the potable 
water system in Addis Ababa is currently among the lowest in the TRACE database. The potable water system makes good use of the gravity-fed 
potential, which means there are few savings to be made from this opportunity. This also explains the low energy intensity of the system. 

- The tariff set is banded, dependent on the diameter of the pipe, starting at ETB 11 per m3. The demand for water is estimated at approximately 
500,000 m3 per day while the supply of water by the dams is 350,000 m3 per day, resulting in a 30% deficit of supply. 

- The AAWSA has a toll-free call line where leakages can be reported. 

Measure 1: Reduce System Losses 

Current situational analysis 

- The losses within the water network are mainly due to technical losses as a result of irregular maintenance. 

- The current infrastructure is mostly gravity-fed and only pumped to areas that are on level ground or higher. 

Challenges 

- The current water network has not been tracked or mapped, resulting in a lack of a comprehensive database of the network infrastructure. 

- There is no detection system that identifies leaks or drops in pressure within the system; however, there is a toll-free call line to report leakage and 
theft of connection. 

Conclusions of applicability for the AACC 

- This is an essential measure that requires the implementation of a number of different components, as discussed in measures 1.1, 1.2, and 1.3, listed 
below. 

Measure 1.1: Mapping of Water Supply Network 

Current situational analysis 

- Technical and non-technical losses have been identified within the water supply network through reports logged on the AAWSA toll-free call center. 

Challenges 

- Although reports of leakages within the water supply network are attended to, there is no immediate response to any reported incident due to limited 
technical resources that are able to rectify the problem. 

- Historic water pipes have been laid without being mapped, resulting in difficulty in locating, expanding, and improving the water supply network. 

Conclusions of applicability for the AACC 
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High-level List of Energy Efficiency Measures 

- The AACC, in collaboration with the AAWSA, to complete a comprehensive infrastructural mapping assessment, to determine historic infrastructure 
and plan the expansion of the current water supply network. Included within the comprehensive infrastructural mapping, in collaboration with the urban 
planning department, a detailed supply and demand assessment should be considered to fully understand the intricacies of the current and forecasted 
water demand. 

Measure 1.2: Active Leak Detection and Pressure Management 

Current situational analysis 

- Within the water supply network, 37% of the water supply is lost due to technical and non-technical losses such as illegal connections (a small 
percentage) and limited maintenance of the infrastructure. 

Challenges 

- The current infrastructure has not been mapped or tracked, resulting in the need for a database of the network infrastructure. The workforce of the 
AAWSA to map the network is limited in numbers; however, it is an activity that the AAWSA understands needs to be completed. 

- Illegal connections are difficult to police given the current capacity of the workforce within the AAWSA. 

- The required maintenance of underground pipes and infrastructure at a household level is difficult to complete with the limited workforce available. 

Conclusions of applicability for the AACC 

- Following the comprehensive infrastructural mapping of the water supply network, the AACC can consider installation of an active leak detection and 
pressure management system to ensure that leaks are detected immediately and are pinpointed without major works and delays. Incorporation of a 
capacity-building program as a part of the maintenance program is critical to ensure that the system is optimally maintained and operated. 

Measure 1.3: Water Metering Programme 

Current situational analysis 

- Residential areas are fitted with the necessary infrastructure for water supply; however, the network comprises numerous communal taps or one tap 
for a whole residential block or public fountains. 

- The taps that are installed are fitted with water meters to monitor the water usage per community or residential block. 

Challenge 

- The public fountains or residential block taps installed are metered; however, they are not able to meter an individual house ’s water use. This prevents 
monitoring of the existing system and does not discourage water wastage among the community. 

Conclusions of applicability for the AACC 

- This measure requires a comprehensive study of metering requirements to achieve a long-term end goal of water supply coupled with prepaid 
metering for all residents, inclusive of allocations of subsidized water usage. 

Measure 2: Improve Performance of Current Network 
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High-level List of Energy Efficiency Measures 

Current situational analysis 

- Expansion of the treatment plant is underway, which comprises an increase of the dam height by 200 m and the construction of nine new clarification 
chambers. 

Challenges 

- The current infrastructure, which is 40 years old, will accommodate an increase of supply due to the ongoing dam expansions. 

- The water supply network is limited and requires expansion to individual houses; however, the connection fee is relatively high due to the need for the 
laying of pipes to reach individual houses. 

Conclusions of applicability for the AACC 

- Following on from the mapping initiative (measure 1.1), this measure requires a detailed costing analysis on the replacement and extension of the 
water supply network. 

Measure 2.1: Improve Efficiency of Pumps and Motors 

Current situational analysis 

- The inventory of pumps and motors used to pump water to the city include: 

o 3 x 400 kW motors 

o 3 x 200 kW motors 

o Smaller motors (as standby machinery) 

o 4 x 450 kW pumps  

- Expansion of the water treatment plant is underway, which includes the replacement of the 30- to 40-year-old pumps and motors. EE is not considered 
as one of the requirements when purchasing new pumps and motors to replace old infrastructure, as per the Project Appraisal Document. 

Challenge 

- 30-year-old pumps and motors are used as a backup in the event of a breakdown, thus reducing the efficiency and reliability of the system. 

Conclusions of applicability to the AACC 

- Immediate criteria to establish EE as a prerequisite for all municipal procurement activities, in accordance with benchmarks, international best practice, 
and already established energy-efficient technology standards. 

- It is critical for EE to be considered in current procurement activities within the current initiatives to expand the dam and any other planned dam 
construction. 

Measure 2.2: Prioritizing Energy-efficient Water Resources 
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High-level List of Energy Efficiency Measures 

Current situational analysis 

- The 18 km of water network is fed by gravitational pipes, reducing the amount of energy required to supply the city-wide water network. 

- The Ethiopian Rainwater Harvesting Association (ERHA) is a group of concerned members of society interested in harvesting water technologies in 
support of sustainable development. 

Challenge 

- Rainfall in Addis Ababa is between 185 mm and 8.5 mm. Rainfall is harvested but on a very small scale in the rural areas for agricultural purposes. 

Conclusions of applicability for the AACC 

- The AACC to consider a feasibility assessment that considers the installation of water tanks within the city business district for municipal or 
governmental buildings, for activities that do not require potable water as a pilot (for example, washing cars). The AACC to review grey water recycling 
as part of the feasibility assessment. 

- The AACC to encourage private parks to install water tanks and harvest rain for irrigation of the parks, thereby reducing the demand on the water 
supply network. 

Measure 2.3: Water-efficient Fixtures and Fittings 

Current situational analysis 

- Many fixtures and fittings for water use are old and inefficient, including both public and private properties. 

Challenges 

- Awareness of the advantages of installing water-efficient fixtures and fittings is limited among water users. 

- Water-efficient fixtures and fittings are regarded as non-essential among residents because they are considered too expensive and the number of 
household connections is limited. 

Conclusions of applicability for the AACC 

- All housing or accommodation developed and owned by the government (for example, barracks, prisons, and hospitals) to consider a replacement 
program, with an incentive program to encourage the purchase of water-efficient fixtures for nongovernmental housing. 

Measure 3: Awareness Raising 

Current situational analysis 

- The water supplied to Addis Ababa is limited, resulting in residents sharing one water source within their community. 

- The ERHA builds capacity in rural or urban communities on how rainwater can be collected and used as an alternative water resource.   

Challenges 

- Residents are not always aware of the implications of leakages or how to report them, in an effort to conserve water. 

- The communal taps are not maintained as a result of a limited workforce, which results in a number of leaking taps and therefore wastage of water. 
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High-level List of Energy Efficiency Measures 

Conclusions of applicability for the AACC 

- Awareness-raising programs to be targeted at schools, which are critical to increase awareness to water shortages and improved management of 
water resources at the household level. 

Relevant Case 

Studies* 
 Pressure Management, Emfuleni, South Africa, 2009 

 Rehabilitation of the Water Network and Private Plumbing Fixtures, Soweto, South Africa 

 Rainwater Harvesting, Delhi, India 

* Case studies are provided in greater detail in Section 4.4. 
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5.44.2 Energy Efficiency Potential 

The daily demand for potable water in Addis Ababa is 500,000 m3. However, the system is only 
able to supply 350,000 m3 of the demand. Opportunities and recommendations focus on 
reducing water loss and thereby, the energy used in the treatment and supply of water. The 
benefits have a much greater social impact than energy savings alone as the efficiencies would 
relieve stress on the system, mitigate water shortage, and improve the quality of life for Addis 
Ababa citizens. 

The potable water sector offers significant potential, as outlined in Table 0-3. However, a range of 
barriers to the uptake of EE need to be addressed to enable this potential to be realized. These 
are discussed in detail in Section 5.3.2. 

 

Table 0-3: Summary of Energy Efficiency Potential 

Potable Water Sector 

Potential Savings 
Water-saving potential: 30–45% 

Electricity-saving potential: 12–31% 

Intervention 
Measures 

The identified case studies of energy-saving potential have been implemented in 
countries where the electricity cost is several times higher than in Addis Ababa 
and the water network is energy intensive. This difference would have a 
corresponding impact on the payback period, which has not been reflected in the 
payback periods provided. Therefore, although the potential for percentage 
savings in terms of kWh of electricity consumed is high, once this is converted 
into cost savings and payback periods, the schemes appear less attractive. 
However, this does hide many of the real underlying service delivery and social 
benefits. 

 

Short-term payback (<2 years payback) 

 Leak detection systems 

 Power factor optimization with capacitors 

 Reduction in voltage imbalance 

 Routine pump maintenance 

 New, efficient pumps 

 Effective metering of consumption 

Medium-term payback (2–4 years payback) 

 New, efficient motors 

 Optimize the distribution network (for example, by removing unnecessary 
valves, sectoring, and installing variable speed drives and regulating 
valves) 

 Incentive program for the use of low flow water fixtures in homes 

 Use automation to control pressure in the networks and optimize the 
operation of pumping equipment 

Issues  The low electricity tariffs weaken the financial case for replacement of 
existing pumping equipment and other interventions (when compared to 
the cost savings and payback periods expected for countries with 
significantly higher electricity costs). However, as electricity prices 
increase in the future, the value of the savings for Addis Ababa will 
increase and the payback periods reduce. 
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5.44.3 Key Barriers and Intervention Measures  

EE has been a low priority to date despite the losses and water shortage. Table 4.4 highlights the 
identified barriers in relation to potable water in Addis Ababa along with the key 
recommendations and potential intervention measures to address these barriers. 
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Table 0-4: Applicable Barriers and Potential Intervention Measures 

Barriers  Intervention Measure  Recommendations 

Active Leak Detection System     

 Lack of data to inform interventions   Comprehensive water network mapping exercise, along with 
inventory of pumping and other associated equipment, would 
allow identification of the opportunities for optimizing the 
systems and reduce leakages. 

 Commission a study on technical and non-technical losses 
to understand implications on operations and associated 
costs. 

 Commission a study to identify options for implementation of 
an active leakage detection system. 

 Feasibility Study 

 Highlights the business case for 
optimizing pumps after addressing 
technical losses. The study should 
also identify low-cost measures that 
can be taken forward as part of 
regular maintenance and upgrade 
cycles. 

 

 Cost of treatment and distribution 
higher than tariffs 
o Banded tariffs based on 

consumption (ETB 1.75–11.6/m3; 
compared with a treatment cost of 
ETB 11/m3) 

  This limits investment needed to maintain, optimize, 
upgrade, and expand the system. While a revised pricing 
structure may be one route to ensure the system is able to 
operate profitably, reducing unnecessary water losses will 
also contribute to the lowering of operational costs. 

  Installation of an active leak detection 
system, providing a 30-45% water 
saving potential has a value of ETB 60 
million (or US$30 million). At a capital 
investment cost of ETB 216.8 million 
(or US$10.8 million), the payback is 
less than 4 months. This project alone 
could potentially address the current 
water shortage. 

 Limited access to potable water at a 
household level 

  The social benefits of household water supply would be 
substantial though complex to quantify. Lowering operational 
costs by cutting system losses can facilitate more investment 
in expanding the current system. 

 

 Absence of EE procurement guidelines    Investment in new infrastructure is an opportunity to 
integrate EE at marginal cost. Develop energy-efficient 
procurement guidelines to avoid lock-in with inefficient 
systems and processes. 

 

     
Capacity Building     

 Lack of technical capacity to roll out 
energy-efficient solutions 

  Capacity building and training for the AAWSA staff.   Exploit synergies with the Bank’s 
Urban Water Supply and Sanitation 
projects and other ongoing initiatives 
to build capacity within staff at 
AAWSA. 
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5.45 Industrial Sector (Tanneries): Summary and Analysis of High-level Measures 

Following on from the decision matrix, TRACE provided the results of the initial appraisal of potential interventions (Table 0-5). The results 
compare each potential intervention requirement against the identified levels of competency and opportunity in Addis Ababa.  

 

Table 0-5: Initial Appraisal of Energy Efficiency Intervention Measures for Tanneries in Addis Ababa 

High-level Measure Applicability 

of Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

Optimizing Processes  Low High Low Low Medium 

Solar Water Heating  Medium Medium Medium Low Low 

Integrated Solar Technologies  Low Medium Medium Low Low 

Power Factor Correction Programme  Low Medium Medium Low Medium 

EE Replacement Programme  Low Medium Medium Medium Medium 

Guidelines and  labeling  Low High Medium Medium Medium 

Policy Regulation and Enforcement  Low Low Low Low Low 

Key: Level of Applicability 

Low, Medium, High Indicators of requirements necessary for support of high-level measure 

 Measure is applicable within the current level of control exhibited by the AACC 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the AACC’s current level of control or with assistance from national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures is found in Table 0-6 below for tanneries. Where measures 
have previously been considered or piloted by the AACC, relevant commentary on the findings to date has been included. 
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Table 0-6: Situational analysis of the EE measures identified by TRACE for tanneries 

High-level List of Energy Efficiency Measures 

Current Tannery Context 

- The Ministry of Water Irrigation and Energy has issued an Energy Proclamation (810/2013), under which EE regulations are being developed 
(308/2014), as of January 27, 2014.  

- The EEA has the mandate to develop and enforce EE regulations and additional guidelines and codes. The EEA plans to include regular energy 
auditing and a phased approach to future reporting for the industrial sector. The EEA is currently building internal capacity to develop the knowledge 
base for energy auditing in energy-intensive industries via The Energy and Resources Institute (TERI), funded by the Department for International 
Development (DfID). The EEA will position itself as the certification body which regulates the industry sector. The EE and conservation provisions to be 
regulated by the EEA under the Energy Proclamation are: 

o minimum EE standards; 

o EE  labeling codes; 

o mandatory energy audits; 

o voluntary agreements; 

o mandatory energy savings; or 

o mandatory installation of energy-efficient and conservation equipment. 

- An EE and conservation fund is intended to be set up for industries to provide initial capital investment at a lower interest rate of approximately 8.5% 
via the City Government Loan Office and the Development Bank of Ethiopia, in comparison to an interest rate of 10% from a commercial bank. The 
fund will also be used to provide financial support to EE and conservation activities. 

- Bureau of Trade and Industry was established to holistically review industry growth. The bureau has a role in: 

o administration; 

o industrial organizational setup; and 

o management of investment affairs. 

- Annual growth rate of the industrial sector within the city is approximately 20%. Industrial sector is not incentivized to consider energy conservation 
within operations due to highly subsidized electricity, (ETB 0.4 per kWh or US$0.02 per kWh). Furnace oil is an alternative energy source to electricity 
consumption (ETB 1.6 per liter or US$0.08 per liter) to generate heat. The tanning industry is energy intensive and in Addis Ababa alone generates 3.1 
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million hides, 7.8 million sheep skins, and 23.3 million goat skins. 

- The tanneries have rarely made large investments in equipment over the years, resulting in very old, inefficient equipment, (approximately twenty-year-
old boilers, motors, pumps, and compressors). The current processes used to tan leather are energy intensive: 

o Soaking: Hides are soaked and unhaired in large drums, which are rotated. 

o Liming: Sodium sulphate and lime is applied to the hides, removing additional hair.  

o Bating or Pickling: Calcium carbonate is applied to the hide to reduce the pH of the collagen within the hide. 

o Tanning: A wet blue product, chromium, is applied to the hide. 

o Sammying: The hide is squeezed through a sammying machine to dry out the leather. 

o Splitting: The hide is then passed through a splitting machine, resulting in two pieces of hide—the top leather and the softer skin piece. The 

thickness of the hide is reduced from 40 mm to 3 mm during this process 

o Dyeing: The hides are soaked in drums with dye and dried by being placed in drying drums. 

o Drying: The hide is naturally dried on conveyer belts and is later stacked. 

o Pigments and chemicals are applied using a photo-sensor on rotating guns to the hides to help bind the color to the hide. 

o Two rollers are applied to evenly distribute the pigments onto the hide. 

o Finally, the hide is steamed to dry the pigment applied on the hide further. 

Measure 1: Optimizing Processes 

Current situational analysis 

- The processes used within the tannery are based on a process that has been developed over a long period of time. The processes are used in a 
particular pattern to ensure that all moisture is removed from the hide and it is correctly pigmented with an appropriate thickness. 

Challenge 

- Operations and processes within the tannery industry have been based on processes that were developed 20 years ago and equipment replacement 
requires high up-front costs. The entire process used is energy intensive due to a lack of energy optimization within the process. Inefficiencies within 
the system are: 
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o 70C steam is produced, which is cooled down to 40C, a lower grade heat to be used in the final stage. 

o Condensate from the steam press is not recovered or used elsewhere within the process. 

Conclusions on applicability of measure for the AACC 

- Collaboration between the AACC, the AAEPA, and the ETA to fully research and develop optimal processes within tanneries. As part of the research, a 
costing analysis into the funding is required to fully develop and locally manufacture EE technology to optimize the tannery process. 

Measure 2: Solar Water Heating 

Current situational analysis 

- Electricity is highly subsidized, resulting in a relatively low cost per kWh. Energy costs are therefore not a real concern for many users, resulting in a 
lack of awareness and interest in energy issues. In the near future, electricity tariffs will steeply increase to bridge the gap between the real cost of 
electricity generation and the subsidized tariff. Tanneries are an energy-intensive industry and require a lot of power to operate and produce 
approximately 1,000 cow hides and 10,000 sheep pieces per day. Energy management systems are implemented within select tanneries, even going 
so far as to consider the investment required to implement alternative energy sources. 

- Tannery buildings are large warehouses with aluminum roofs and tinted windows. The sunlight is blocked to ensure that radiation from sunlight does 
not affect the pigmentation process and cause any irritation or damage to the eyesight of workers by reflecting sunlight off of the machinery. 

Challenges 

- Tanneries operate large drums, motors, pumps, boilers, and compressors throughout the factory, which are largely powered by expensive energy 
sources such as furnace oil due to an intermittent supply of electricity. Alternative RE sources are considered, the up-front costs of the technology are 
considered too high. 

- Energy auditing is relatively new to Ethiopia and the available technical capacity to perform energy audits is limited. The EEA is developing technical 
capacity to support industrial energy management; however, this will take time. 

Conclusions on applicability of measure for the AACC 

- The tanneries to investigate robust solar water heating solutions that are able to deal with the volume of hides and skins produced by the tanneries, for 
example, concentrated solar thermal. 

Measure 3: Integrated Solar Technologies 

Current situational analysis 

- The Energy Proclamation has recently been released and places the EEA as the regulator of all activities that concern EE and energy conservation. 
Through the proclamation, EE and energy conservation is encouraged on both a small and large scale. 
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Challenges 

- Under the Energy Proclamation, the integration of RE technologies has not been defined as a mechanism to reduce energy consumption or conserve 
energy, therefore presenting a challenge to how RE technologies are implemented into the industrial sector. 

- There are no incentives in place to encourage the integration or implementation of RE technologies within the industrial sector. 

Conclusions on applicability of measure for the AACC 

- The AACC to consider integrated solar technology solutions which can be integrated within national off-grid energy programs. 

Measure 4: Power Factor Correction Programme 

Current situational analysis 

- A majority of Ethiopia’s primary energy mix is from hydro sources along an old grid infrastructure, resulting in voltage fluctuations. This causes 
inefficiencies at the electrical socket, thereby damaging equipment. Hydro also provides a seasonally intermittent supply of electricity, especially during 
the drought period. 

- Through the demand-side management programme at the EEPCO, a penalty is applied to industries that do not supply a power factor of 0.95 to the 
national grid. 

Challenge 

- The voltage of electricity supply fluctuates, which damages equipment of high-investment value. 

Conclusions on applicability of measure for the AACC 

- The AACC to collaborate with the EEPCO, to aggressively monitor and install power factor correction units within industries, initially targeting large 
industries and progressively moving toward smaller industries, which could be part of improved metering and awareness-raising programs. 

Measure 5: Energy-efficient Equipment Replacement Programme 

Current situational analysis 

- The Energy Proclamation has recently been released and places the EEA as the regulator of all activities that concern EE and energy conservation. 
Through the proclamation, EE and energy conservation is encouraged on both a small and large scale. 

- An EE and conservation fund is intended to be set up for industries, providing initial capital investment at a lower interest rate of approximately 8.5% 
via the City Government Loan Office and the Development Bank of Ethiopia, in comparison to an interest rate of 10% from commercial banks. The 
fund will also be used to provide financial support to EE and conservation activities. 

Challenge 
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- The technology used is approximately 20 years old and replacement thereof requires a high initial investment. 

Conclusions on applicability of measure for the AACC 

- This links to the dissemination programme, where worked examples demonstrating the payback periods of installing energy-efficient technology in 
comparison to already installed technology could provide a greater understanding to industry, resulting in an increased uptake of financing from the 
Loan Office. 

- The AACC to investigate the shared-savings model, where ESCOs have access to the loan on behalf of industry, once the technical capacity has been 
developed and accredited by the EEA. 

Measure 6: Guidelines and Labelling 

Current situational analysis 

- The GTP highlights EE and conservation to be prioritized per economic sector; however, the only target stipulated in the policy is to reduce waste 
(5.6% by 2014/15). 

Challenges 

- The EEA has been mandated with the development of standards and labeling for equipment to ensure consumers are aware of the EE levels of 
equipment; however, technical capacity is still in the process of being developed within the EEA for this function to be performed at an adequate level. 

- A strong technical knowledge base is not broadly available within Ethiopia for technology to be tested and analyzed. As a result, minimum performance 
standards for appliances, lighting, electric motors, and industrial equipment have not been developed or benchmarked. 

Conclusions on applicability of measure for the AACC 

- This requires the AACC to host awareness campaigns highlighting the need for energy conservation and emphasizing life-cycle costs versus initial 
costs. 

- The AACC, in collaboration with the EEA and the Ethiopian Standards Agency (ESA), to prioritize and encourage the  labeling on all technologies at a 
manufacturing level. The labels should illustrate the level of EE the technology can achieve and energy savings to be realized over the tested period. 

Measure 7: Policy, Regulation, and Enforcement 

Current situational analysis 

- The overall strategy to ensure energy conservation and enforce EE within the country is outlined in the Ethiopian GTP. 

- Through the recently released Energy Proclamation 810/2013, the EEA has been established within the Ministry of Water and Energy, which is 
designated to regulate and enforce EE activities and energy conservation throughout industry. 

Challenges 

- The promulgated policies and legislature briefly describe the need for EE and energy conservation and the need for such is imperative in sustainably 
developing the nation. The present policies and legislature do not provide the necessary tools or mechanisms to implement and enforce labeling and 
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standards and ensuring EE within the industrial sector. 

- An incentive to procure energy-efficient technology is available to larger manufacturing industries; however, there is a lack of awareness within the 
industrial sector to take advantage of the incentive. 

- The utility, the EEPCO, does penalize manufacturing plants for providing a power factor at either greater or lesser than 0.95, but this does not extend 
to ensuring consumers do not waste energy. There are no policies or legislations that support enforcement or compliance to ensure energy 
conservation. 

Conclusions on applicability of measure for the AACC 

- The AACC to formulate policies for their own municipal structures, for example, procurement policies, building design, and maintenance, to ensure 
consideration of EE throughout operations. 

- The AACC should participate in policy formulation and discussions related to the regulatory measures to drive and promote EE. 

Relevant Case 

Studies* 

 Brazilian  labeling Programme (PBE), 

 Large-scale application of solar water heating system in Ethiopia 

 Power factor correction, The University of Adelaide, Australia 

*Case studies are provided in greater detail in Section 4.4 
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5.45.1 Energy Efficiency Potential 

The tanneries sector has significant potential to reduce consumption through more efficient technologies, as outlined in Table 0-7. The 
electricity-saving potential for relatively low-cost measures with medium-term payback periods ranges from 15 to 20 percent. The thermal 
energy-saving potential ranges from 17 to 25 percent. However, a range of barriers exist to the uptake of EE that will need to be addressed to 
enable this potential to be realized. These are discussed in detail in Section 5.2.2. 

The analysis presented in Table 0-7 is based on an audit of Awash Tannery, derived from standard industry estimates. The average tannery 
capacity is 7,200 pieces of cow hides and 127,700 pieces of sheep or goat skin per day, which is broadly seven times larger than the Awash 
Tannery. Results for solar heating systems have been taken from an International Solar Energy Society World Congress presentation from 
2011, which was based on a study of the Sheba Tannery, which recommended that after detailed optimization, solar water heaters should be 
implemented within tanneries due to the high hot water demand and the large energy saving potential. 

 

Table 0-7: Summary of Challenges, Energy Efficiency Potential and Opportunities in the Tanneries sector in Addis Ababa 

Tanneries  Opportunities  Current 

Costs (US$ 

million/year) 

 Potential 

savings 

(US$ 

million/year 

 Additional 

Investment 

(US$ million) 

 Simple 

Payback 

(years) 

Electricity Potential 
Savings 

          

Low potential: 15% 

High potential: 20% 

          

  Medium-term payback measures (<5 years 
payback) 

 New motors and pumps, power factor 
correction: while electricity costs are low, 
there are still measures that could be 
implemented 

 4.0  0.6 – 0.8  4.0  5 – 6.7 

           
Thermal Energy Potential 
Savings 

          

Low potential: 17% 

High potential: 26% 

          

Challenges  

 Uninsulated 

 Short- to medium-term payback measures 
(<5 years payback) 

 59.1  8.9 – 11.8  4.0  0.3 – 0.5 
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Tanneries  Opportunities  Current 

Costs (US$ 

million/year) 

 Potential 

savings 

(US$ 

million/year 

 Additional 

Investment 

(US$ million) 

 Simple 

Payback 

(years) 

pipework for 
distributing steam 

 Lack of regular 
maintenance of 
boiler and steam 
distribution pipework 

 Savings from pipework insulation, boiler 
descaling, and control of heat output: this 
opportunity has a relatively low capital-
investment requirement and a very short 
payback period. The opportunities are 
relatively simple and would be considered 
‘easy wins’. 

           

Challenges  

 Steam at 90°C used 
to produce low grade 
heat at 35°C–40°C 

 Condensate at 30°C 
from vacuum drying 
process not reused 
in the manufacturing 
process 

 

 Medium- to long-term payback measures 
(<5 years payback) 

 Condensate recovery system (pre-feed to 
boiler) and insulation of condensate 
pipework: by not recovering the heat 
energy from the condensate, tanneries 
are missing an opportunity to utilize heat 
that is currently wasted. 

 49.9  0.5  2.7  5.6 

 Solar hot water to produce low grade 
heat: the tannery boilers use furnace oil, 
which at US$0.8 per liter (that is, ETB 
2.5/kWh), is a comparatively expensive 
fuel source when compared to electricity 
at US$0.02 per kWh (that is, ETB 
0.4/kWh). While solar water heating is a 
costly intervention, the payback is 7–9 
years and mitigates against further price 
increases of furnace oil and ongoing 
operational costs associated with boilers 
as solar water heating does not have fuel 
costs (other than costs that result in 
having to further heat the water to a 
higher temperature). 

 49.9  9.8 – 12.7  86.1  7 - 9 
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Tanneries  Opportunities  Current 

Costs (US$ 

million/year) 

 Potential 

savings 

(US$ 

million/year 

 Additional 

Investment 

(US$ million) 

 Simple 

Payback 

(years) 

 New efficient boilers: the boilers used at 
tanneries are old, inefficient, and use 
furnace oil, which is a relatively 
expensive fuel source. New, efficient 
boilers would reduce the operational cost 
demands from furnace oil. 

 36.2  7.2  14.5  2 
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5.45.2 Key Barriers and Key Recommendations  

EE has been a low priority to date despite the high cost of furnace oil. The table below highlights 
the identified barriers in relation to tanneries in Addis Ababa, along with key recommendations to 
address these barriers. 

Table 0-8: Applicable Barriers and Key Recommendations for Tanneries in Addis Ababa 

Tanneries 

Barriers Key Recommendations 

 Artificially low cost of electricity  Discussions indicate that there is an acknowledgement 
with the EEA of this particular constraint. Consideration 
will need to be given to the competiveness of the 
industry in light of higher electricity prices. However tariff 
banding could be considered to reduce peak load 
demand.  

 Work with national stakeholders such as the EEA and 
the EEPCO to inform the discussion on a revised 
electricity pricing structure that sufficiently incentivizes 
industries to take action. 

 Absence of policy framework and 
standards targeting EE in SMEs and 
particular tanneries 

 Mandatory energy auditing and reporting requirements 
for tanneries. 

 Set short- to medium-term targets for reducing thermal 
energy in tanneries (in addition to electricity use) with a 
view to creating awareness among decision-makers and 
maximizing ‘easy-wins’— quick payback measures as 
well as to give visibility to industries and facilitate long-
term investment planning. 

 Potential for biological waste water treatment in 
response to waste treatment regulations set by the 
AAEPA. Technology produces biogas as a by-product, 
though technology costs are currently high 
(US$100,000–200,000 typically; Bio-innovate Africa 
2013). Track and monitor pilot in Modjo Tannery to 
review applicability for wider roll-out. 

 The EEA or AAEPA mandate to be expanded to 
harmonize target setting and reporting for all fuels, 
where possible, and expand EE guidelines and labeling 
for heat-generating equipment, including age-limit on 
import of old equipment. 

 Consideration to be given to increasing/tightening 
standards over time and giving guidance on the 
expected trajectory, to allow tanneries to plan 
accordingly. 

 Lack of awareness and technical 
capacity on integrating and retrofitting 
RE solutions 

 Awareness raising and training for tanneries via the 
ETA.  

 Use demonstration projects to showcase good practices 
and follow these with further dissemination on success 
stories (that is, energy costs savings realized compared 
to conventional technologies). 

 Lack of availability of up-front finance 
(or fiscal incentives) for EE investments 

 The ETA to work with other local and national 
stakeholders to identify effective routes to channel 
investment. 
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5.46 Transport Sector: Summary and Analysis of High-level Measures 

Following on from the decision matrix, TRACE provided the results of the initial appraisal of 
potential interventions (Table 0-9). The results compare each potential intervention requirement 
against the identified levels of competency and opportunity in Addis Ababa. 

 

Table 0-9: Initial Appraisal of Energy Efficiency Intervention Measures for Transport 

High-level 

Measure 

Applicability 

of Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

Enforcement 

of Vehicle 

Emissions 

Standards 

 Low Medium Medium Medium Low 

Minibus 

Replacement 

Programme 

 Medium Medium Medium Medium Low 

Traffic Flow 

Optimization 
 Low Medium High Medium Medium 

Non-

motorized 

Transport 

Modes 

 Medium Medium Medium Medium Medium 

Public 

Transportation 

Development 

 Medium Medium High Medium Medium 

Electric 

Vehicle Pilot 

Programme 

 Low Low Low Low Low 

Key: Level of Applicability 

Low, Medium, 

High 

Indicators of requirements necessary for support of the high-level measure 

 Measure is applicable within the current level of control exhibited by the AACC 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the AACC’s current level of control or with assistance from 

national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures for transport is 
presented in Table 0-10. Where measures have previously been considered or piloted by the AACC, 
relevant commentary on the findings to date have been included. 
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Table 0-10: Situational Analysis of the Energy Efficiency Measures Identified by TRACE for Transport 

High-level List of Energy Efficiency Measures 

Current Transport Infrastructure 

- The Roads and Transport Bureau has jurisdiction over the transport network for Addis Ababa. The Roads and 
Transport Bureau has recently developed the Addis Ababa Transport Plan, which incorporates all facilitatory 
features of a mass transit system such as pedestrian walkways, terminals, and parking. 

- The preferred form of transport is via foot, while 1.3 million daily trips from an overall estimated 3.6 million daily 
trips are performed by public transport (70% by minibus taxis, 18% by Anbessa buses, 4% by midi buses, and 8% 
by shared cars). The public transport modes and services are not integrated, resulting in the use of various 
modes of public transport to get to a destination. 

- The Bureau is performing a house-to-house survey to understand the various preferential modes of transport 
within the community and develop a reliable transport database, which will be used to develop a transport model 
of the city’s transport network. The household survey targets: 

o the modal split; 

o trip distribution; 

o origins and destinations; and  

o shortages of transport routes for each household. 

- The Environmental Protection Agency (EPA) regulates and enforces air quality emission regulations. Following on 
from a ban on the import of second-hand vehicles older than eight years into Ethiopia, vehicle emission 
regulations have been drafted by the EPA but have not been enforced. However, the regulations on the import of 
second-hand vehicles do not restrict the usage of these older vehicles still being used within the city for public 
transport.  

- There are no mandatory vehicle emission tests to ensure reduced air pollutants. The EPA requires collaboration 
with various national institutions to ensure compliance, which has proven difficult. 

- A ban placed by the Ethiopian Ministry of Transport and Communication (MoTC) on outdated second-hand 
vehicles in 2010 was used to shift consumer behavior toward purchasing newer vehicles or locally manufactured 
vehicles. However, commercial banks have restricted the number of loans issued for new vehicle purchases due 
to the high taxes and duties placed on the vehicle. 

- The import taxes (approximately 200%) placed on new vehicles restricts purchases for newer models, resulting in 
an older vehicle stock used in the city. The following taxes and duties are placed on the import of new vehicles: 

o Customs duty 

o Excise tax 

o Value-added tax 

o Surtax 

o Withholding tax 

- Within the Motor Vehicle Importation legislation, motor vehicles that seat more than 15 passengers are charged 
only 10% of the customs duty rate and are exempt from the excise tax. Depending on the cubic capacity of the 
engine, vehicles are charged the following percentages on the excise tax: 

o 1,000–1,300 cc engine: 30% is applied. 

o 1,300–1,800 cc engine: 60% is applied. 

o >1,800 engine: 100% is applied. 

- Research and development into methane-generating vehicles and the use of alternative greener fuels is being 
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conducted by the EPA, which forms part of the medium- to long-term strategy. Research into the feasibility of 
investing in and implementing electric vehicles within the Ethiopian energy context is currently being carried out. 

Measure 1: Enforcement of Vehicle Emission Standards 

Current situational analysis 

- There are currently no mandatory vehicle emission standards or testing that is under enforcement by any national 
regulatory body within Addis Ababa.  

- The EPA has drafted vehicle emission regulations and standards, which will be incorporated into the legislature in 
the near future. 

Challenge 

- Once regulations are promulgated, there is no available institutional and technical capacity to test, enforce, and 
police vehicle emissions. 

Conclusions on applicability of measure for the AACC 

- There is a need to assess the institutional and technical requirements for both the AACC and the AAEPA to 
ensure vehicles adhere to up and coming vehicle emission standards. The development of a capacity-building 
program and action plan to support the requirements identified by the feasibility study is necessary. 

Measure 2: Minibus Replacement Programme 

Current situational analysis 

- Currently, 36% of daily trips throughout the city are completed using public transport, of which 70% are completed 
using minibus taxis. A minibus at any given time has between 15 and 20 passengers, reaching over capacity 
during each trip. 

- The minibus fleet (approximately 8,500 minibuses) used for a majority of the public transport journeys in Addis 
Ababa is about 30 years past their life expectancy, resulting in frequent accidents or breakdowns. 

Challenges 

- Import taxes applied on relatively newer vehicles and with larger engine capacities are usually much higher than 
older vehicles, resulting in an older fleet. 

- The community assumes that fuel is utilized more efficiently using older models of vehicles, allowing them to save 
on fuel expenditure. 

- Fines are issued to regulate the type of vehicles on the road; however, there is a shortage of trained capacity to 
properly enforce standards and regulations. 

Conclusions on applicability of measure for the AACC 

- Minibus transport comprises a significant proportion of the total daily modal trip distribution in the city. By 
replacing the minibus taxi fleet with newer models, an estimated 66.8 million liters of fuel can be saved per year. 
Investment in public transport (loans, grants, or a combination of both) can be sourced from the private sector 
through disincentives issued for emission standards, the EPA, and a proportion of the revenues collected from 
custom taxes and duties. 

Measure 3: Traffic Flow Optimization 

Current situational analysis 

- Traffic flow is determined by the time of day, the trip distributions along common corridors, and the infrastructure 
available to support the demand for transport. As expected, there are high volumes of traffic throughout the early 
and late hours of the day. 

Challenges 

- Unavailability of city infrastructure to support the volumes of trip distributions along common corridors. Roads are 
not able to support the various weights along the road, ranging from large trucks to minibuses packed to capacity 
to smaller passenger vehicles, causing damaged roads which require reconstruction. 
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- There is little to no management of traffic during peak hours of the day. Clearly identifiable road signs, traffic 
lights, or road markings are not visible along the road. Although this is a long-standing challenge and vehicles 
have been able to maneuver through traffic regardless, road markings and traffic lights provide a higher degree of 
safety for pedestrians and other vehicles. 

- There is limited institutional capacity available to direct and manage traffic manually. 

Conclusions on applicability of measure for the AACC 

- The AACC should complete a feasibility study to determine the effects of remote working, flexible working hours, 
or working shifts for specific sectors within the economy, supporting the alleviation of traffic flow. 

- Implementation of already-completed feasibility studies on traffic lights and markings to be implemented through 
PPPs, where the private sector could pay for the traffic lights and mark lanes for the added benefit of available 
space for company advertising. This is illustrated in South Africa, where persons at traffic points are funded by a 
private vehicle insurance company and dispersed to areas which require management (optimize the flow of 
traffic). They wear high-visibility uniforms, with the insurance company’s logo. 

- Capacity building for traffic officers to be able to manage traffic when traffic lights are not working or are dispersed 
to areas with high traffic volumes. 

Measure 4: Non-motorized Transport Modes 

Current situational analysis 

- The existing demand for travel indicates that non-motorized transport (NMT) equates to approximately two million 
trips per day, which comprises 55.6% of the total travel demand in Addis Ababa. 

- Studies show that NMT travel demand in 2020 is projected to be around 3.4 million trips per day—comprising 
44.1% of the total travel demand—provided that planned provisions for NMT are in place by 2020. 

Challenge 

- The landscape in and around Addis Ababa is steep and hilly, resulting in unsuitable landscape for NMT to be 
developed on its own. NMT requires mass transit infrastructure such as LRT and BRT to be developed and 
established before complementary modal systems can be established. 

Conclusions on applicability of measure for the AACC 

- The AACC to consider pedestrian walkways and cycle lanes for all new roads constructed and integrate footpaths 
and cycle paths with all public transport hubs. 

Measure 5: Public Transportation Development 

Current situational analysis 

- Current transport initiatives that are undergoing construction are the LRT and BRT systems in and around Addis 
Ababa. The LRT system is approximately 60% complete, while the BRT system is projected to be complete within 
the next three years. 

Challenge 

- The construction process to establish the LRT system has increased the length of trips for current modal systems, 
and has resulted in increased taxi fares. Considering that the LRT system requires further construction to be fully 
operational, this will present a challenge to the AACC for the time being. 

Conclusions on applicability of measure for the AACC 

- Within the transport sector, the AACC to consider integration with other modal shifts such as designated 
minibuses that will run from the LRT and BRT to popular areas. The LRT and BRT systems will be operational in 
the near future, and it is important to consider the planning or integration of the next level of transport, inclusive of 
destinations, routes, and required capacity. 

Measure 6: Electric Vehicle Pilot Programme 
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Current situational analysis 

- The electricity tariff issued for residents is ETB 0.4 per kWh (US$0.02 per kWh), which is relatively low. This 
provides an opportunity for electric vehicles to be injected into the manufacturing or automobile market. 

- Although they have higher up-front costs, electric vehicles do not emit harmful emissions or air pollutants while in 
operation and do not require expensive fuel to operate. 

Challenges 

- Technology for electric vehicles will require import from other countries before a market can be established, 
resulting in high initial costs of the technology, predominantly from import taxes and custom duties. Development 
of the industry locally will take time to establish. 

- The electricity supply is not consistent, resulting in fluctuating voltages along the electricity line. This may result in 
power shortages along the line and related possible damage to the vehicles. 

- The approved electricity tariff is expected to increase in the coming years to adjust to and compensate for the real 
cost of supply. 

Conclusions on applicability of measure for the AACC 

- A feasibility study is required to ensure that the technology is operable within the local context. The feasibility 
study should include technological advancements in battery charging so that batteries can be charged overnight 
(or during off-peak periods) to ensure uninterrupted service and longer trips. This initiative could possibly be 
financed through the envisioned Traffic Fund, with a dedicated revenue source such as traffic fines, parking fines, 
and fines for non-compliance. 

- The feasibility study should consider understanding the future potential market impacts as the electricity tariff 
increases. 

Relevant Case 

Studies* 

 Pollution Under Control (PUC) Programme, India 

 Taxi Substitution Programme, Mexico City 

 

*Case studies are provided in greater detail in Section 4.4. 

. Where measures have previously been considered or piloted by the NCC, relevant 
commentary on the findings to date has been included. 
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Table 0-2. Situational Analysis of the Energy Efficiency Measures Identified by TRACE for Street Lighting 

High-level List of EE Measures 

Current street lighting technology installed 

 HPS bulbs are dominant in the central areas of the city.  

 Some mercury blended fluorescent (MBF) bulbs are also installed within the city centre. 

 There are 29,336 street lights installed (including public lighting, characterized as lighting in all public areas 

such as parks and municipal buildings), in total consuming approximately 26,900 MWh per year 

 The NCC allocates K Sh 30 million (US$333,333) per month towards lighting alone, which is inclusive of lighting 

for municipal buildings, totaling K Sh 360 million (US$ 4 million) per year 

 The O&M costs are a further K Sh 280 million (US$3.1 million) per year for the replacement of bulbs, 

maintenance, and labor costs.  

 The NCC spends a total of K Sh 640 million (US$7.1 million) per year on energy alone 

 Appetite for new energy efficient technologies is apparent within the NCC.  

Measure 1: New lighting installation of Solar LED street lights 

Current situational analysis 

 The procurement of new lighting installations must adhere to standards set by the Kenyan Bureau of Standards 

(KBS) to maintain the level of illumination on the road. 

 New solar LED street lighting installations along Parliament Road and Harambee Avenue in the central 

business district (CBD) of Nairobi are currently being piloted by the NCC.  

Challenges 

 Although solar LED streetlights have removed or reduced the cost of energy consumption from the municipal 

budget due to their off-grid application, the installations had high capital and O&M costs. 

 33 percent of the solar LED street lights in the pilot along Parliament Road were not working. Replacement and 

maintenance costs add up to USD 20,000 per installation due to the replacement of lead acid batteries every 

five years. The disposal of the lead acid batteries also comes at a cost. The replacement and maintenance 

costs are a liability for the NCC.  

 Vandalism of cabling and batteries is a consistent problem that emanates throughout the city. Batteries used for 

solar street lights are stolen frequently. Batteries are now positioned higher up on the pole or buried deep in 

the ground in an attempt to prevent vandalism. 

Conclusions on applicability of measure for the NCC  

 The approximate capital cost per solar LED street light fitting is K Sh 1,800,000 (US$20,000), with an 

annualized expenditure of zero cost allocated to O&M, the replacement of the lead acid battery every 2 years 

and its disposal, as well as solar panels. There would be savings on O&M costs in terms of replacement of 

light bulbs and also energy saving, however, this is offset based on current battery technology due to the 
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frequency of replacement and high incidence of theft and vandalism. 

 The high capital costs mean that its applicability for retrofitting is currently limited. Within many areas of the city, 

a grid connection is close by and grid connection would be cheaper than solar photovoltaic (PV) systems. 

However, the technology may still be suited to parts of the city where no street lighting currently exists due to 

the avoided costs of cabling and trenching 

Measure 2: Retrofit current infrastructure with LEDs 

Current Situational Analysis 

 The procurement of replacement bulbs must adhere to standards set by the KBS to maintain the level of 

illumination on the road. 

 The in-house maintenance of street and public lighting is completed by a specialized Electrical Division in the 

NCC consisting of a 164-person workforce, of which 3 are allocated to the CBD area. Daily night inspections 

are conducted to identify non-functional street lights which are repaired the next day.  

 The pilot program along City Hall Way is underway, in which HPS lamps were replaced with LEDs. 

Challenges 

 Maintenance and operating costs of current street and public lighting infrastructure are too high.  

 An issue is whether the frequent power surges will also result in regular lamp replacement. The impacts of the 

power surges are being monitored through the existing pilot LED retrofit program along City Hall Way. The 

results to date from this pilot suggest that LEDs can withstand the power surges. 

Conclusions on applicability of measure for the NCC  

 Over a five-year period, an LED retrofit would require an initial capital cost of K Sh 36,000–54,000 (US$400–

600) plus O&M cost of K Sh 630,000 (US$7,000). This compared to a conventional installation, would result in 

O&M savings of K Sh 2.5 million (US$28,000). In addition, this would result in energy savings of 40–60 

percent providing a payback period of five to ten years. 

 The use of LEDs in the place of current bulbs will certainly result in energy saving. However, major cost savings 

will also result from reduced O&M in the replacement of bulbs, both in terms of resources and time.  

 This measure demonstrates applicability and an ease of implementation within the current street lighting 

infrastructure. Savings realized by the NCC will relate to a reduction in the energy spend and ongoing 

maintenance costs.  

Measure 3: Specifications of new energy efficient street lighting  

Current Situational Analysis 

 The procurement of new street lighting installations must adhere to standards set by the KBS. 

 The specifications for street lights ensure that the lumen required for street lighting is consistent throughout the 

infrastructure, with a recent additional specification for all street lighting luminaires to be environmentally 

friendly.  

 The NCC has entered into PPP contracts to assist in the extension of the street lighting network. As an 
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incentive, the NCC allows the private company to advertise along the street where they have installed street 

lighting. The PPP contracts for new installation of public lights within informal settlements and open 

recreational areas have to adhere to regulations and specifications established by the KBS.  

 Funding has been allocated for 10 percent growth rate for the retrofit and expansion of current street lighting 

infrastructure per year. K Sh 200 million (US$2.2 million) of the NCC budget is ring fenced for the installation 

of 3,000 new street lights per year  

Challenges 

 The street lighting regulations are consistent in the required illumination of the luminaire, however, not the 

fixture, type of lamp, and overall lighting design. Kenya Roads Authority and the Kenya National Highway 

Authority (national entities) determine the planned extensions of the main roads and highways that run 

through the NCC. The NCC does not have the mandate to specify the type of light fitting on road extension 

programs as this is controlled by national bodies under national standards, but the responsibility for the 

maintenance and operation of these street lights is handed over to the NCC.  

 The installation, maintenance, and operation of residential and outer-lying streets are under the jurisdiction of 

the NCC. 

 The criterion against which new energy-efficient technology is tested has not been fully defined.  

Conclusions on applicability of measure for the NCC  

 The effect of new energy-efficient street lighting specifications could potentially range from 0.25–1.25 percent of 

national savings in energy spend per year, if aggressively implemented.114 

 There is however a need for the NCC to petition the national government to ensure energy-efficient installations 

are mandatory and are brought into national standards, as the municipality has the long-term liability for 

maintenance and operation, but has no say on the type of system. Piloted street lighting programs currently 

underway would provide the data necessary and inform the specifications for energy-efficient street lighting. 

 For street lighting installations that are procured by the NCC, for example those that incorporate illuminated 

advertising, an energy efficiency requirement should be included in the tender documentation; this could be in 

terms of a maximum wattage per required lumen. 

Measure 4: Centralized controls 

Current situational analysis 

 Current controls used are timers and photocells for sections of street lighting. 

 Each individual road has a central timer, based on environmental conditions. Either the timer or the photocell 

allows the street lights to dim as the ambient illumination increases. 

Challenges 

 If cloudy or overcast, photocells will automatically switch on the street lights. 

 Timers and photocells are too expensive to replace. 

 On occasion, timers are vandalized, which requires the Electrical Division to manually switch the street lights on 
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and off. 

 Proprietary control systems need to be fitted to every lamp to provide an effective controlled central network. 

The initial capital costs, installation, and ongoing costs for upgrade of the software prove to be prohibitive.  

Conclusions on applicability of measure for the NCC  

 The energy savings and costs are highly dependent on the complexity of the centralized control system and 

depth of control that would be required for the system. Estimated capital and installation costs can range from 

two to five times the original installation lighting system costs and annualized expenditure is limited to 

software upgrades and system maintenance costs. Generalized savings to be realized are between 8 and 10 

percent for a basic control (on/off option) and approximately 35 percent for a more complex control (dimming 

option).115 The payback period is solely dependent on the implementation and extent of the system installed.  

 At present, the quoted centralized systems and controls are not in place as the costs incurred for continued 

operation and maintenance of the system are too high. Costs for the continued software upgrades, continual 

specialist maintenance of an individualized system, and technology replacement has proven too high for the 

NCC. 

Relevant case 

studies* 

 Energy Efficient Public Lighting, Gaia, Portugal 

 Motorway Intelligent Lights Retrofit, Kuala Lumpur, Malaysia 

 Traffic and Street Lighting Retrofit Programme, Cape Town, South Africa 

Note: *Case studies are provided in greater detail in Section 4.4 

 

5.46.1 Key Barriers and Intervention Measures 

EE is now becoming a high priority to the NCC municipality due to the rise in energy costs as well 
as replacement, operational and maintenance costs. Table 0-3 highlights the identified barriers in 
street lighting, along with the potential intervention measures to address these barriers. 

Based on the analysis of the opportunities and challenges, two key measures are recommended 
for this sector as summarized in Table 0-3, namely retrofitting existing lighting and expanding the 
coverage of street lighting using efficient technologies. Three different scenarios have been 
explored for such a street lighting retrofit and expansion program reflecting varying levels of 
ambition and in turn resources needed to deliver it.  

 

Table 0-3. NCC Applicable Barriers and Key Recommendations for Street Lighting 

Barrier  Intervention Measure  Key Recommendations 

Retrofit Existing Street Lighting 

with LED 

    

 Intermittent power supply and 
energy surges cause HPS bulbs 
to blow. Resources such as 
workforce and increased 
maintenance costs are 
continually needed for the 

  Install energy-efficient light bulbs 
for public and street lighting. 
Alternative retrofitting solutions, 
such as LEDs, are able to endure 
the intermittent and poor quality 
of electricity supply due to built-in 

 Existing street and public lighting 

fixtures cover about a quarter of 

the city and use a mix of 

technologies, predominantly HPS 

lamps (61 percent of current 
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replacement of bulbs. surge protection fixtures) followed by mercury 

vapor (22 percent of current 

fixtures). A retrofit program to 

replace all of the current 22,000 

street lighting and 7336 public 

lighting fixtures with LEDs is 

expected to deliver savings 

ranging from K Sh 200–328 

million per year.  

Benefits 

o LEDs present a more energy 
efficient solution with the 
added benefits of lower 
ongoing O&M costs  

Estimated capital 
investment and payback 

The projected savings could 

potentially halve the NCC’s 

current annual expenditure of K 

Sh 640 million per year on 

electricity and ongoing 

maintenance for street lighting.  

Note: These savings figures are 

initial estimates and will depend 

on a number of factors such as: 

o existing system specifications 
(lamp wattage efficacy and 
distributional qualities, pole 
spacing, and road width); and  

o the attributes of the LED 
replacement fixture chosen to 
meet designed illumination 
levels on the road surface.  

A detailed feasibility study is 

recommended to further refine 

and confirm these figures (refer to 

Section 0 for suggested next 

steps). The cost and savings 

estimates are based on current 

electricity prices and do not 

account for energy price inflation 

or any reduction in cost for new 

technologies, such as LEDs, as 

the market grows in the near 

future. 

 Although, experienced in 
innovative financing solutions 
with PPP, the NCC has limited 
expertise in maximizing benefits 
from contractual agreements, 
resulting in unexpected 
consequences with regard to 
ongoing maintenance 
obligations.  

  Seek expert input on drafting 
PPP contracts to ensure 
equitable share of risk and 
reward.  

 

 Municipality incurs high energy 
and O&M costs for street and 
public lighting. 

  The O&M costs for LEDs are less 
than conventional technology. 
Maintenance costs are limited to 
preventative maintenance, such 
as replacement of the driver that 
is used to control and maintain 
the input voltage of the LED.  

 In the short-term, retrofitting 
could increase electricity costs 
due to an increased number of 
working street lights, but this 
would be compensated by 
improved delivery and long-term 
savings on O&M costs and 
reduced energy usage per light, 
resulting in a more efficient, 
effective, and affordable system.  

 

     
Expanding coverage of street 

lighting using LED 

    

 Limited coverage of the current   The NCC has currently budgeted  Benefits 
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street lighting infrastructure to extend the street and public 
lighting by 9,000 lamps over the 
next three years using 
conventional HPS technology, 
however, HPS bulbs will present 
. 

o LEDs present a more 
energy efficient solution with 
the added benefits of lower 
ongoing O&M costs  

Estimated capital 
investment and payback 

o Upgrading the specification 
to LEDs for the planned 
expansion program will 
require an additional 
investment of between K Sh 
325–527 million delivering 
between K Sh 60–98 million 
savings per year. This is an 
additional benefit over and 
above a conventional 
specification. 

o Extending the current street 
lighting coverage to 45 
percent of the city results in 
an investment of between K 
Sh 2.2–2.3 billion delivering 
between K Sh 171–281 
million savings per year. 

o Extending the current street 
lighting infrastructure to 100 
percent will result in an 
investment of between K Sh 
9–10.7 billion delivering 
between K Sh 800–1,312 
million savings per year 

A more aggressive pace of 

expansion could be considered 

subject to a viable financing 

approach. 

 

5.46.1.1 Scenario 1 

Retrofitting all existing lighting with LEDs, and installing 9,000 new LED lamps over the 
next three years 

The scenario would require a total investment of around K Sh 2.0–2.7 billion (US$22–30 million) 
and would result in a net saving against current energy, operational, and maintenance costs for 
the NCC even under a conservative savings estimate. It is noted that, with regard to the street 
lighting expansion element, this scenario only accounts for the extra/marginal cost of the LED 
lamp over that of conventional technology, in this instance HPS. 

 

Table 0-4: Statistical Analysis for Street Lighting - Scenario 1 

 

BAU* 
Costs 
(K Sh, 

Savings (K Sh, 
million) 

Additional Investment 
Required (K Sh, 
million) 

Payback 
(years) 
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million) Lower 
End 

Upper 
end 

Lower 
End 

Upper End Worst case 
Best 
Case 

Street lighting  LED 
retrofit 

640 200 328 1,620 2,160 10.8 4.9 

New street lighting - 
(9,000 lights) 

192 60 98.4 364.5 526.5 8.8 3.7 

Total for Scenario 1 832 260 426.4 1,984.5 2,686.5 10.3 4.7 

Note: *BAU - Business-as-usual costs using conventional technology  

 

5.46.1.2 Scenario 2 

Retrofitting all existing lighting with LEDs, and installing 25,715 new LED lamps to extend 
the coverage of street lighting to 45 percent 

This scenario has been designed such that the total O&M costs from the expanded street lighting 
infrastructure are capped at current levels. The initial capital costs for the new street lighting have 
been calculated such that only the marginal cost for upgrading the first 9,000 fixtures to LED has 
been accounted for. For the remainder, the total cost of installing new LED street lighting lamps 
has been accounted for including trenching, cabling, and new poles.  

The scenario would require a total investment of K Sh 3.8–4.5 billion and would result in no 
additional energy or O&M costs for the NCC despite the extended coverage. It is also worth 
noting that the payback calculations do not account for the other external co-benefits of a street 
lighting expansion program, in particular increased security and economic activity. 

 

Table 0-5: Statistical Analysis for Street Lighting - Scenario 2 

 

BAU 
Costs 
(K Sh, 
million) 

Savings (K Sh, 
million) 

Investment required 
(K Sh, million) 

Payback (years) 

Lower 
End 

Upper 
End 

Lower 
End 

Upper 
End 

Worst 
Case 

Best Case 

Street lighting  
LED retrofit 

640 200 328 1,620 2,160 10.8 4.9 

New street lighting 
- (25,715 lights) 

549 171 281 2,156 2,318 8.8 3.7 

Total for 
Scenario 2 

1,189 371 609 3,776 4,478 9.7 4.2 

 

5.46.1.3 Scenario 3 

Retrofitting all existing lighting with LEDs, and installing 90,000 new LED lamps to extend 
the coverage of street lighting to 100 percent of the city 

This scenario would require a total investment of K Sh 10.7–12.8 billion (US$118–142 million) 
and the NCC would require an additional annual budget line to cover the increased O&M and 
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energy costs. As above, this scenario accounts for the marginal cost of upgrading the first 9,000 
fixtures to LEDs and then the total cost of installing new LED street lighting lamps, including 
trenching, cabling, and new poles, for the remainder.  

 

Table 0-6: Statistical Analysis for Street Lighting - Scenario 3 

 

BAU 
Costs (K 
Sh, 
million ) 

Savings (K Sh, 
million) 

Investment Required 
(K Sh, million) 

Payback (years) 

Lower 
End 

Upper 
End 

Lower 
End 

Upper 
End 

Worst 
Case 

Best Case 

Street lighting  
LED retrofit 

640 200 328 1,620 2,160 10.8 4.9 

New street 
Lighting - (90,000 
lights) 

1,920 600 984 9,045 10,665 8.8 3.7 

Total for 
scenario 3 

2,560 800 1,312 10,665 12,825 9.1 3.9 

 

5.46.1.4 Summary of alternative scenarios  

Table 0-7 summarizes the three scenarios investigated for a street lighting retrofit and expansion 
program for Nairobi. Beyond the attractive financial results, such a program will help improve 
security in the streets and encourage economic activity—both of which are a key agenda for the 
county government.  

 

Table 0-7: Summary of Potential LED Retrofit Options 

Scenarios Current 

Costs 

(K Sh/year, 

million) 

Potential 

Savings  

(K Sh/year, 

million) 

O & M Costs 

Comment 

Additional 

Investment 

(K Sh, 

million) 

Simple 

Payback* 

(years) 

Retrofit all  

+ 9,000 new 

(over 3 years)  

832 343 Net saving 2,336 7.5 

Retrofit all  

& 45% 

coverage 

1,190 490 Current 4,125 7 

Retrofit all  

& 100% 

coverage 

3,560 1,560 Additional 11,000 6.5 

Note: * Please note the payback period only accounts for the energy benefits of a street lighting expansion program 

compared to conventional technology, and does not attempt to quantify the co-benefits in terms of increased security 
and economic activity. 
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The institutional and regulatory framework in place is sufficient to support the implementation of a 
street lighting retrofit and expansion program. However, access to finance is a critical issue and 
will influence both the pace and scale of expansion. Possible financing options and next steps 
are discussed in Section 5.  

 

5.47 Municipal Buildings 

5.47.1 Summary and Analysis of High-level Measures  

Following on from the decision matrix, the TRACE tool provided the results of the initial appraisal 
of recommendations for the Municipal Building sector in Table 0-8. The results compare each 
recommendation requirement against the identified levels of competency and opportunity in 
Nairobi.  

 

Table 0-8: Initial Appraisal of EE Measures for Municipal Buildings 

High-level 

Measure 

Applicability 

of Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

Energy audits and 

retrofit of 

municipal 

buildings 

 Medium Medium Medium Medium Medium 

Mandatory 

building energy 

performance 

standards for new 

buildings 

 Low High Low Medium Medium 

Integrated solar 

technologies 

 Low Medium Low Low Low 

Behavioral change 

initiatives 

 Low Medium Low Medium Low 

Key: Level of Applicability 

Low, Medium, 

High 

Indicators of requirements necessary for support of high-level measure 

 Measure is applicable within the current level of control exhibited by the NCC 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the NCC’s current level of control or with assistance 

from national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures is found in Table 
0-6 for municipal buildings. Where measures have previously been considered or piloted by the 
NCC, relevant commentary on the findings to date has been included. 
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Table 0-9. Situational Analysis of the EE Measures Identified by TRACE for Municipal Buildings 

High-level List of Measures 

Current municipal buildings 

 The total area of all municipal buildings under the NCC’s jurisdiction is 429,662 m2. These are categorized as 

follows: 

o High energy consuming municipal buildings are 22 health centres, Pumwani hospital, City Hall, City Hall 

Annex offices, crematoriums, and mortuaries. The monthly energy consumption for City Hall is 

approximately 37,100 kWh. Separate data for all high, medium, or low energy consuming buildings is not 

available; City Hall has therefore been used for indicative purposes.   

o Medium energy consuming municipal buildings include 15 office blocks, 15 markets, 36 city depots, 2 fire 

stations, 38 dispensaries and 18 municipal halls. 

o Small energy consuming municipal buildings include residences and 220 schools. 

 Most buildings have shifted to compact fluorescent bulbs for lighting due to a replacement program initiated by 

Kenya Power in 2010, financed jointly by the Kenyan Ministry of Energy and the French Development Agency 

(AFD). Municipal buildings that were visited characteristically have T8 fluorescent tubes, compact fluorescent 

lamps (CFLs), and small windows, resulting in lights remaining switched on throughout the day.   

 Many municipal buildings are high-rise buildings with basements that have to accommodate a high water table, 

resulting in flooding. Dedicated pumps pump water out of the basement to reduce flooding and ensure the 

basement can be used for parking purposes.  

 Rain water is collected in tanks at the bottom of the building, which requires it to be pumped back to the top of the 

building to be distributed for each level.  

 Benchmarking per building type is not available to monitor progress of implemented energy saving initiatives. 

 Municipal buildings were built based on architecture from colonial times, not taking into consideration local 

environmental conditions. 

 Majority of energy consumption in municipal buildings is for lighting and ventilation purposes.  

 The typical light fixtures used in municipal buildings are magnetic ballast fluorescent tubes and incandescent bulbs. 

 Appetite for new energy-efficient technologies is apparent within the NCC as the infrastructure in many municipal 

buildings is 30 years or older. 

Measure 1: Energy audits and retrofit of municipal buildings 

Current situational analysis 

 Budget allocation for renovations to municipal buildings is based on priority. Municipal buildings that are in need of 

severe renovation will be attended to when public funds become available.  

 The maintenance of municipal buildings is completed in-house by the Electrical Division making the department 

self-sufficient. 

 The retrofit of municipal buildings includes compact fluorescent lights or magnetic ballast fluorescent tubes. 
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Challenges 

 Existing municipal buildings do not allow for the extensive implementation of energy reducing technologies, which 

are based on a bioclimatic design. There are limited EE intervention measures to implement once construction of 

the building has been complete. 

 Development of internationally recognized and certified skills in energy auditing is required to conduct energy audits 

under the new energy regulations. Although energy auditing skills are available and have been utilized by 

associations such as KAM, the number of specialist resources available needs to be further developed to ensure 

adherence to upcoming energy reducing national policies.  

Conclusions on applicability of measure for the NCC  

 The retrofit of T8 to T5 light bulbs would require a capital cost of K Sh 3,500 (US$39) per lamp unit resulting in a 

147 kWh energy saving per T5 bulb fitting. The expected payback for this retrofit is between 1 to 1.5 years.116 

 KAM has identified potential energy savings of between 15–20 percent by the simple retrofit of lights, pumps, and 

fans to a more energy-efficient model. This becomes significant when considering the purposes of municipal 

buildings and the function served to the general population. 

 Audits are essential to provide credible evidence of potential savings and therefore justification for future incentives 

or subsidies involving energy reducing initiatives. This is also in line with ERC standards. 

There are no effective energy reducing awareness campaigns in place to reduce energy consumption through 

behavioral change, such as switching off lights when they are not required. Behavioral change alone can potentially 

reduce energy consumption by up to 20 percent. 

Measure 2: Mandatory energy performance standards for new buildings 

Current situational analysis 

 Building standards that have currently been approved and gazetted117 will incorporate energy saving targets 

nationwide for large energy users, such as commercial and industrial buildings. 

 Green building codes have been developed for new buildings (in collaboration with the Green Africa Foundation, 

UN-Habitat, the NCC and KAM). The green building codes promote passive design for the architecture of the 

building, as well as the integration of energy-efficient and RE technologies.   

Challenges 

 The effects of the implementation and enforcement of revised building regulations take time. 

 The incentive to use energy-efficient technology requires implementation on a national level before it can be rolled 

out to the county, unless the incentive is included in a tax already within the control of the NCC (such as land tax). 

 Adherence to the green building code has a high initial cost and has a modern applicability to daily life. Many 

citizens have traditional perspectives and the change to a modern perspective is difficult.  

Conclusions on applicability of measure for the NCC  

 The NCC will have a role in the implementation and enforcement of the revised building regulations. However, to 

have an impact there will be a need for extensive capacity building and training across the various sectors, not 
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only within the NCC, but also with architects, developers, and investors. 

Measure 3: Integrated solar technologies 

Current situational analysis 

 The ERC has targeted building owners to ensure 60 percent of their energy consumption is from RE technologies. 

 The ERC have also stipulated in the promulgated building standard for existing buildings that the following will be 

adhered to:  

o Buildings that exceed 15,000 kWh per month will be required to have energy audits performed by a 

certified energy auditor 

o 50 percent of recommendations identified during the energy audit to be implemented within 3 years 

o Solar water heaters (SWHs) are applicable to all premises with a water usage exceeding 100 liters 

per day 

 Large energy consuming municipal buildings are mostly comprised of markets, mortuaries, crematoriums, hospitals, 

and the City Hall, which in accordance with the standard, would require an energy audit to be performed. 

Challenges 

 The regulation is in its infancy and requires a high initial investment cost until returns can be seen from rebates, 

incentives, and reductions in energy costs. Enforcement of regulations and successful implementation is 

dependent on awareness raising and significant behavioral change from the general public.  

Conclusions on applicability of measure for the NCC  

 In line with the ERC standards, there is need for a design and procurement program for the retrofit of all water 

heaters on NCC buildings, where technically possible, that exceed a usage of 100 liters per day. The program 

could either replace existing water heaters with SWHs as they fail or could be rolled out building by building 

 There is need for a feasibility study on the potential for installing rooftop PV systems on municipal buildings, where 

it is technically feasible and has the potential to reduce electricity consumption and cost, once EE measures have 

been implemented. 

 Estimates for an installed solar PV panel on schools and municipal clinic roofs include a capital cost of 180,000 K 

Sh per kWh (US$2,000 per kW) with a levelled cost of 10 K Sh per kWh (US$0.11 per kWh).118 This could result 

in a 50 percent reduction in energy costs with a payback period of five years, depending on the system size 

installed. 

Measure 4: Behavioral change initiatives 

Current situational analysis 

 Notifications in newspapers and magazines to conserve energy during peak times have been posted. 

 The KPLC has launched the DSM Energy Conservation Campaign. 

Challenges 
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 Advertising of the energy conservation campaign through media during peak times is very expensive. 

 Behavioral change is a slow process and results from this initiative may take time.  

Conclusions on applicability of measure for the NCC  

 Behavioral change is critical to the implementation of any program. There is a need for greater awareness across 

municipal workers to residents on the benefits of EE and the practical options and implications. 

Relevant Case 

Studies* 

 Improving Energy Efficiency in Ekurhuleni Municipal Buildings, South Africa 

 More Energy Efficient Homes in Puerto Princesa City, Philippines 

Note: *Case studies are provided in greater detail in Section 4.4 

5.47.2 Key Barriers and Recommended Interventions 

Realizing the EE potential in the buildings sector will require a multi-faceted approach including 
relevant policies for private sector buildings and internal targets for municipal buildings, supported 
by innovative financing mechanisms, capacity building, and awareness raising. This would 
require the NCC to work collaboratively with a range of stakeholders including building owners, 
trade associations, utilities, national government departments, and NGOs active in this area. 

Table 0-4 highlights the identified barriers with regard to EE in municipal buildings and the key 
recommendations for municipal, commercial and residential buildings to alleviate these. The 
financing route is discussed in more detail in Section 5. 

 

Table 0-10: NCC Applicable Barriers and Potential Intervention Measures for Municipal Buildings 

Barrier  Intervention 

Measure 

 Municipal 

Buildings 

 Commercial 

Buildings 

 Residential 

Buildings 

Policy and 

Regulations 
        

 Potential for 
EE in existing 
buildings is 
limited by the 
architecture 
and current 
building 
standards, 
which do not 
take into 
consideration 
alternative 
energy 
reducing 
technologies.  

 Buildings 
have not 
been 
designed with 

  Efforts to 
reduce 
electricity 
consumption in 
residential, 
commercial, 
and industrial 
buildings 
should be 
addressed 
through 
revised 
mandatory 
building 
standards and 
relevant 
regulations for 
both existing 
and new 
buildings. 

 Develop/align 

internal policies 

and programs to 

improve energy 

performance 

- Energy audits for 
all existing 
municipal 
buildings to be 
made mandatory 

- Based on the 
recommendation
s of the energy 
audits, 
maintenance 
programs to 
include budget 
allocations to 
replace high 

 Mandatory 

green building 

standards for 

new buildings 

implemented via 

a new county 

building code.  

Policy requiring 

a percentage of 

energy needs for 

new buildings to 

be provided by 

renewables. 

Expanding the 

requirements on 

energy audits for 

commercial 

buildings to 

 Mandatory 

green building 

standards for 

new buildings 

implemented via 

a new county 

building code. 
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Barrier  Intervention 

Measure 

 Municipal 

Buildings 

 Commercial 

Buildings 

 Residential 

Buildings 

solar passive 
features in 
mind, and 
continue to 
use older 
inefficient 
building 
services and 
technologies 
resulting in 
high 
electricity 
consumption 

 Limited 
energy 
management 
strategies 
have been 
applied to 
buildings due 
to limited 
skills and 
capacity  

Some targeted 
efforts are 
already 
underway, as 
outlined below. 

o Existing 
buildings: 
Energy audits 
are required to 
be performed 
on existing 
industrial and 
commercial 
buildings that 
consume 
between 
118,000 and 
648,000 kWh 
per year. 50 
percent of 
recommendati
ons highlighted 
in the energy 
audits are to 
be 
implemented 
within three 
years of the 
audit. Existing 
buildings that 
consume more 
than 100 liters 
of water per 
day are 
required to 
install an 
SWH.  

o New 
buildings: 
Green building 
codes and 
standards are 
in the process 
of being 
gazetted into 
the regulatory 
framework. 
New buildings 
will be required 
to incorporate 
EE into the 
design.  

 Establishment 
of programs 

energy 
consuming 
technologies with 
alternatives, 
such as energy 
efficient pumps, 
fans, and low 
energy lighting.  

- Annual and 
medium-term 
energy saving 
targets in 
departmental 
performance 
contracts 

- Procurement 
guidelines for 
energy-efficient 
equipment 

Green building 

standards for new 

municipal buildings 

those below the 

15,000 kWh 

annual 

threshold. 

Encouraging 

adoption of 

higher 

standards/targets 

for both new and 

existing buildings 

(for example,  

over and above 

those in 

proposed 

building codes or 

required under 

mandatory 

energy audit 

regime) by 

linking land rates 

to building 

energy 

performance 
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Barrier  Intervention 

Measure 

 Municipal 

Buildings 

 Commercial 

Buildings 

 Residential 

Buildings 

for the 
installation of 
solar PV to 
contribute to 
daily energy 
needs. 

 A feasibility 
study on 
suitable RE 
technologies to 
further reduce 
electricity bills 

         
Financing         

 Up-front costs 
for 
replacing/upg
rading current 
technologies 
to more 
energy-
efficient 
technologies 
are 
considered 
too high. 

  Municipal 
budgets to 
make 
allowance for 
EE upgrades 
by taking into 
consideration 
life-cycle costs 
versus initial 
costs of 
current 
technologies. 

 Explore low 
interest loans 
to be financed 
by commercial 
banks for 
municipal 
building 
renovations.  

 When 
considering 
the 
construction of 
municipal 
buildings, 
choose 
building 
materials and 
technologies 
that are 
sustainable 
and offer lower 
life-cycle 
costs. 

 Low interest loan/ 

NCC budget 

 Low interest 

loans via 

commercial 

banks   

 Low interest 

loans via 

commercial 

banks; green 

mortgages 
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Barrier  Intervention 

Measure 

 Municipal 

Buildings 

 Commercial 

Buildings 

 Residential 

Buildings 

Capacity 

Building 

        

 Limited 
energy 
management 
skills base in 
existing 
buildings 

   - Training  for 
NCC staff on 
energy audits 
and energy 
management 

- Support 
procurement 
staff to develop 
suitable 
guidelines  

- Training on 
green building 
design for NCC 
architectural staff 

 - Training for 
planning staff  
responsible 
for building 
permits on 
green building 
design/ 
building code 

- Work with 
relevant 
professional 
bodies and 
coordinate 
with key 
stakeholders 
(KPDA, KAM, 
ERC, Ministry 
of Energy) to 
target 
capacity 
building 
efforts at 
developers 
and building 
professionals 
(including 
architects, 
engineers, 
and builders). 

 - Training for 
planning staff  
responsible 
for building 
permits on 
green 
building 
design/buildin
g code 

- Coordinate 
with key 
stakeholders 
(KARA, 
KPDA, KAM, 
ERC, and 
Ministry of 
Energy) to 
target 
capacity 
building 
efforts at 
developers 
and building 
professionals. 

         
Awareness 

Raising 

        

 There is little 
awareness of 
cost effective 
ways to 
reduce 
energy 
consumption. 

  Raising 
awareness of 
NCC staff 
and citizens 
to reduce 
electricity 
consumption 
in their 
homes and 
workplaces is 
an 
inexpensive 
and effective 
way to 
achieve 
significant 
savings. 

 Develop awareness 

program for NCC 

staff to encourage 

positive behavioral 

change. 

 - Develop 
awareness 
program on 
EE benefits 
and 
financing 
options  for 
developers 
and building 
owners, to 
be 
disseminate
d through 
commercial 
real estate 
associations 
and public 

 Develop 

awareness 

programs  for 

developers and 

building owners 

to be 

disseminated 

through real 

estate 

associations and 

public press 
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Barrier  Intervention 

Measure 

 Municipal 

Buildings 

 Commercial 

Buildings 

 Residential 

Buildings 

press 

- Develop 
awareness 
program on 
available 
financial 
incentives 
for energy 
auditors 

*Refer Section 5 for more details  

**Kenya Association of Manufacturers (KAM), Energy Regulatory Commission (ERC), Kenya Private Developers Association (KPD), 

Kenya Alliance of Residence Association (KARA). 

 

 

5.48 Solid Waste 

5.48.1 Summary and Analysis of High-level Measures 

Following on from the decision matrix, the TRACE tool provided the results of the initial appraisal 
of recommendations for the Solid Waste sector as shown in Table 0-11. The results compare 
each recommendation requirement against the identified levels of competency and opportunity in 
Nairobi.  

 

Table 0-11: Initial Appraisal of High-level Measures for Solid Waste 

High-level Measure Applicab

ility of 

Measure 

Finance Human 

Resources 

Data and 

Information 

Policy Assets and 

Infrastructure 

Integrated solid waste 

management plan 

 Low Medium Medium Medium Low 

Energy efficient vehicle fleet  Low Medium Medium Medium Low 

Waste composting program  Low Medium Low Low Medium 

Engineered landfill site with 

landfill gas capture program 

 Medium Medium Medium Medium Low 

Intermediate sorting and 

transfer stations 

 Medium Medium Medium Low Low 

Waste to energy program  Medium Medium Medium High Medium 

Key: Level of Applicability 

Low, Medium, High Indicators of requirements necessary for support of the high-level measure 

 Measure is applicable within the current level of control exhibited by the NCC 

 Measure is applicable but with either donor or national assistance 

 Measure is not applicable under the NCC’s current level of control or with assistance 
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from national or donor entities 

 

A summary of the situational analysis in relation to the identified list of measures for solid waste is 
found in Table 0-12. Where measures have previously been considered or piloted by the NCC, 
relevant commentary on the findings to date has been included. 

 

Table 0-12: Situational Analysis of the High-level Measures Identified by TRACE for Solid Waste 

High-level List of Measures 

Current solid waste infrastructure 

 The NCC allocates K Sh 380 million (US$4.2 million) toward private contracted waste collection companies. An 

allocation of K Sh 320 million (US$3.6 million) is allocated to the waste collection staff and laborers. K Sh 52 

million (US$577,778) of the budget is allocated to fuel consumption for the vehicle fleet used for waste 

collection and a further K Sh 268 million (US$3 million) of the budget is allocated to vehicle purchases and 

maintenance.  

 The private waste collection companies vehicles are regulated during the tendering process therefore ensuring 

that waste vehicles are standardized by the type of waste that is collected. 

 The NCC collects waste from within and around the CBD. Waste collection from the surrounding areas, 

including the residential, commercial, and industrial areas, is carried out by private companies contracted by 

the NCC. The NCC owned vehicles or contracted waste collection vehicles do not collect waste from all 

residential areas, but only from residential estates and complexes. 

 The current waste collection vehicle fleet consists of 13 trucks owned by the NCC, of which only 8 are currently 

operational. This constitutes 30 percent of waste collection in the NCC, while private waste collection 

companies make up 70 percent of the waste collection fleet. 

 All waste is deposited in the Dandora dumpsite, which is located 8 km away, as well as in undesignated areas. 

The management of the landfill site is staffed by 15 employees.  

 Approximately 4,000 tons119 of waste is collected each day from around the NCC and deposited at the landfill. 

The daily waste deposits in the landfill is reduced by independent collectors from informal settlements by 

2,000 tons, through searches for ‘valuables’ such as plastics, metals, and paper, which can be traded. 

Measure 1: Integrated solid waste management plan  

Current situational analysis 

 The Japan International Cooperation Agency (JICA) performed a situational analysis on waste management in 

Nairobi in 1998. The results prompted a preparatory survey for the implementation of an Integrated Solid 

Waste Management Master Plan. 

 The master plan provided a situational analysis of solid waste management in 2009, identified gaps, and 

provides an action plan for the year 2015. This would enable actions to be implemented by the proposed 

target year 2030. 

 The 3R campaign (recycling, re-use, and reduce) has been implemented across the city in accordance with the 

master plan. Sorting waste bins have been located throughout the city in an attempt to promote and 

encourage sorting of waste materials.  
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High-level List of Measures 

Challenges 

 Waste segregation at the household level is not evident. 

 Behavioral change to segregate waste and recycle will be a slow process and results from this initiative will only 

be seen in the long-term. 

 Initiatives that are low-hanging fruit have been implemented. Investment costs required for larger initiatives, 

such as relocation and rehabilitation of the Dandora dumpsite, are too high.  

 There is no land available for the reestablishment of a landfill site. Waste is illegally dumped in an area which is 

historically regarded as a quarry. Rehabilitation of the Dandora dumpsite is a lengthy and expensive task, due 

to the level of documented contamination at the dumpsite.  

Conclusions on applicability of measure for the NCC 

 Although a plan was developed in 2009, the situation on the ground will have changed over the past five years. 

Therefore it would be of value to update the feasibility study based on present circumstances. This would 

provide an up-to-date foundation for identifying implementable and viable opportunities. 

 The energy savings realized are dependent on the number and extent of identified opportunities that have been 

implemented. 

Measure 2: Energy efficient vehicle fleet  

Current situational analysis 

 A vehicle fleet of 6 new tippers, 19 side loaders and 5 skips were provided to the NCC by JICA. These are to be 

phased in as the old vehicles breakdown.  

 JICA provided a repair workshop for maintenance of vehicles. 

Challenges 

 The current waste collection vehicle fleet is repaired on a frequent basis and has a short life span. This is 

evident by the 61 percent operational capacity of the NCC-owned waste collection vehicle fleet.  

 The frequency of maintenance and repairs place a large constraint on the availability of finance within the 

budget allocation. 

Conclusions on applicability of measure for the NCC  

 Actual fuel consumption may increase due to increasing operational capacity. Savings would be based on 

comparing operational and maintenance costs from the old vehicle fleet with the new vehicle fleet. 

 Major benefits from increased operational efficiency, service delivery, and reduced maintenance costs. 

 This activity is currently underway with the support of JICA. 

Measure 3: Waste composting program 

Current situational analysis 
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High-level List of Measures 

 According to the situational analysis study completed by UNEP in 2010,120 organic content constituted 62 

percent of the total waste composition.  

 A small group of women compost waste on a very small scale from waste sourced from the municipal markets. 

A country review, completed by JICA in 2010, states that 82 tons of organic waste is generated from the 

municipal markets per day. 

Challenges 

 Behavioral change to compost will be a slow process and results from this initiative will only be seen in the long-

term. 

Conclusions on applicability of measure for the NCC  

 The conversion of organic waste into compost provides additional revenue to small enterprises, such as the 

small group of women, as well as reduces the tonnage of waste to be collected from around the city. 

 A resultant reduction in the number of trips required from the waste collection vehicle fleet around the city will 

reduce the constraint on the budget allocated to the sector for fuel consumption, number of private waste 

collection companies, and the maintenance of the vehicle fleet.  

 This would require increased behavioral change. 

 The applicability of this measure is to be confirmed through an in-depth feasibility study based on present 

circumstances. 

Measure 4: Engineered landfill site with landfill gas capture program 

Current situational analysis 

 Studies completed by KenGen and private companies in 2011 have demonstrated a potential for 20 MJ per m3 

of landfill gas121 from a new landfill site.  

 Air pollution from the Dandora dumpsite causes respiratory infections to the surrounding informal settlements 

(Korogocho, Babadogo, Lucky Summer, and Dandora). 

Challenges 

 The potential 50 MW landfill gas project reported by KenGen in 2011 was deemed commercially not feasible 

due to the projected costs. The status of the project is uncertain.  

Conclusions on applicability of measure for the NCC  

 This measure is considered not applicable due to feasibility constraints. 

 An updated feasibility study is required and land to be procured by the NCC for this measure to be considered 

for applicability. 

Measure 5: Intermediate sorting and transfer stations 

 2,000 tons of total waste is collected every day from all waste collection vehicles, of which 1,000 tons is 

recaptured by individual collectors. Incentives for plastic and metal refuse are provided by brokers to 
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High-level List of Measures 

individual collectors.  

 The waste composition that remains, after the recapture of incentivized materials, is predominantly organic 

waste (approximately 62 percent).  

 Segregated waste streams are sent to operational recycling companies.  

 Health and safety of individual collectors is at risk during collection at the dumpsite.  

 Illegal dumps are found on the roadside and in the abandoned quarry. 

 A pilot program by Concern Worldwide and Kutoka Network supported solid waste workers by providing a wage 

to the workers and providing vocational skills training. Skills, such as charcoal manufacture, trading of scrap 

material, and small-scale agriculture, among the solid waste workers were developed via the pilot program.122  

Challenges 

 Raising awareness around the segregation of waste into recyclable materials has been ineffective. 

Conclusions on applicability of measure for the NCC  

 There are opportunities for a shift from informal activities to commercial operations. This could however still 

incorporate small-scale operators to ensure existing informal operators are not excluded. This measure 

requires a full feasibility study for further consideration. 

Measure 6: Waste to energy program 

Current situational analysis 

 The organic waste stream from the 56 municipal markets generates approximately 82 tons of uncontaminated 

organic waste, as reported by the feasibility study completed by JICA.123  

 Some of organic waste from the municipal markets is used by farmers for compost and pig feed purposes.  

 A pilot to segregate waste at a residential level is under consideration and still to be implemented.  

Challenges 

 The organic waste stream at the Dandora dumpsite is contaminated and cannot be used for anaerobic 

digestion. 

 Segregation of waste at the Dandora dumpsite has proven to be too expensive if a program is initiated for 

waste to biogas solution. 

 Segregation of waste at a household level has been very difficult to implement in the past.  

Conclusions on applicability of measure for the NCC  

 Contaminated waste streams can be combusted in a ‘mass burn’ process, to enable steam production which 

would be used to power a steam turbine generator to generate electricity.  

 Waste streams, used for WTE solutions such as pyrolysis and thermal gasification using organic waste, do not 

need to be uncontaminated. The potential for biogas (such as methane, complex hydrocarbons, hydrogen and 
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High-level List of Measures 

carbon monoxide), liquid, and solid residue (such as biochar which can be used as charcoal or fertilizer) 

production exists in the NCC. Initial investment costs would need to be sourced.  

 The use of animal waste from livestock farms or agricultural waste from crops could be used to generate 

biogas. 

 Anaerobic digestion to produce biogas applies to the NCC’s waste stream. Agricultural wastes, such as food 

processing or other agricultural wastes from crops are applicable.  

 This measure requires an updated feasibility study based on recent data.  

Relevant Case 

Studies* 

 Organic Waste Composting in Lahore, Pakistan 

 Landfill-to-electricity Project using CDM in eThekwini, South Africa 

 Recovering Waste Materials and Reducing GHG Emissions in Naga City, 

Philippines 

Note: *Case studies are provided in greater detail in Section 4.4 

 

5.48.2 Key Barriers and Intervention Measures 

The solid waste sector presents both a huge liability for local governments as well as a potential 
opportunity. This sector is a priority area of the NCC, with a number of initiatives being piloted or 
under consideration. The recommendations provided here are intended to compliment these 
ongoing/planned activities as part of an NCC-wide solid waste management strategy, and focus 
largely on energy/materials recovery and WTE initiatives.  
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Table 0-8 highlights the identified barriers and key recommendations to alleviate the barriers to support progressive development of the city 
waste management infrastructure.  

 

Table 0-13: NCC Applicable Barriers and Potential Intervention Measures for Solid Waste 

Barriers  Intervention Measure  Key Recommendation 

Transfer and Sorting Stations     

 Low recycling rates due to poor citizen 
participation, with majority of municipal 
waste going to the existing Dandora 
dumpsite  

  Pilot programs to test citizen participation for 
segregation of waste at source 

 Raising awareness will result in higher 
participation from citizens. To encourage 
participation, an incentive for the collection of 
plastics, metals, glass, and paper could be 
considered.  

 As an alternative to source segregation, 
establishment of an MRF for segregating 
recyclables in a less hazardous way could be 
considered.  

 Establish MRFs to sort and recover recyclable 

materials, potentially at Dandora dumpsite or 

other suitable decentralized locations as part of 

a wider waste management strategy.  

Benefits  

o Good for achieving high recycling rates and 
bolstering small-scale industries related to 
waste recycling 

o Revenue from the sale of materials 

Provides/formalizes work opportunities for waste-

pickers 

     
Small-scale Biogas Pilot     

 Limited potential for using waste as a 
resource due to high contamination. 
According to a feasibility study done by 
JICA in 2009, the organic material is not 
suited for biogas or other WTE 
technologies in its current form. 

  Waste can be utilized as a commodity under 
the right circumstances, such as single waste 
streams generated from the municipal 
markets. As a demonstrator, a biogas pilot 
can be developed utilizing the organic waste 
stream from municipal markets only. However, 
the segregation of waste streams is critical to 
the success of such intervention measures. 

 Anaerobic digester for the 82 tons of 

biodegradable waste generated per day from 

markets owned by the NCC. The methane can 

be used directly for cooking (for example, in 

local cafes) or to produce electricity. Using the 

energy on or near the site will help improve the 

economic viability of the pilot scheme. 

Benefits 

o Demonstrates the county’s commitment 
and leadership to addressing the urban 
waste  and energy security issues 
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Barriers  Intervention Measure  Key Recommendation 

o Can be used to create awareness for 
citizens regarding waste segregation 

o Reduces costs associated with collection 
and disposal  

Estimated capital investment and payback 

Initial analysis suggests that a biogas pilot will 

generate revenues of K Sh 96 million (US$1.06 

million) per year based on current electricity 

tariffs, at an initial capital investment of around K 

Sh 650 million (US$7.2 million). The biogas plant 

has an indicative payback of around 7–8 years 

after accounting for ongoing O&M costs. The 

payback period is likely to be lower where the 

biogas is used for cooking on site or alternatively 

where productive use for the waste heat 

produced during electricity generation can be 

found locally. The payback period also does not 

account for the avoided costs of disposal of this 

waste, currently being incurred by the NCC. 

     
Feasibility study for WTE opportunities     

 There are no targeted programs to 
encourage composting. Organic waste is 
currently being composted on a very small-
scale. 

  Alternatively, consider collecting segregated 
organic waste from WTE initiatives  

 Assess available options and technologies 
including: 
 

o Large-scale anaerobic digestion for organic 
waste stream to produce energy from 
biogas and compost as by-product  

o Other WTE technologies including 
gasification and combustion  

o Sanitary landfill with landfill gas recovery  
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5.49 Relevant Case Studies 

Relevant case studies mentioned in the above tables for each priority sector have been detailed in tables Table 0-14, Table 0-9 and Table 

0-10). 

 

Table 0-14: Summary of Relevant Case Studies for Street Lighting Initiatives 

Street 
Lighting 

Case Study 1 Energy Efficient Public Lighting, Gaia, Portugal, 2001124 

Description and 
Applicability 

The project supports and promotes the reduction of public lighting energy consumption within the municipality. 

It is supported by Energy Management Agency of Gaia (ENERGAIA), a nongovernmental organization (NGO). 

As with Nairobi, the purpose of the project was to reduce energy consumption in public lighting and to promote 

efficient methodologies for monitoring and management of lighting circuits. A total investment of €250,000 

(US$340,000) was made by ENERGAIA. The project was implemented in four phases: 

1st phase (09/2001–05/2002): Evaluation of the actual public lighting conditions and available technologies in 

the city 

2nd phase (06/2002–09/2002): Development of a pilot project to confirm the theoretical results of the flux 

control system 

3rd phase (2003): Development of the financial model for implementation of the pilot on a larger scale 

4th phase (2004): Implementation of the project using a third-party financing model in parallel with the launch 

of a communication campaign to disseminate information on the project 

As with Nairobi, the problems encountered in the project were a lack of information on the installed system 

status and a limited availability of finance to install and implement the project. 

Energy Saving 1st year saving: 330 MWh, with cost savings of €25,000 (US$34,000) 

2nd year saving: 650 MWh, with cost saving of €50,000 (US$68,000) 

Total reduction of energy consumption for following years: 650 MWh per year 

Pay Back Period / 
Financial Return 

5 years 

Funding Model Used Energy service company (ESCO) model 
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Policy Outcome (if 
applicable) 

Not applicable 

Case Study 2 Motorway Intelligent Lights Retrofit, Kuala Lumpur, Malaysia, 2012125 

Description and 
Applicability 

The project implemented a lighting solution for highways leading to Kuala Lumpur International Airport.  

The main requirement for the project was that each individual lamp along the entire 66 km stretch of highway 

should be independently dimmable. This called for a network linking all 3,300 new installations to a central 

control facility, which enabled control of individual lighting points along the lighting network. There was also a 

need for greater maintenance efficiency while ensuring optimal visibility without compromising on visual 

comfort on the road, as is the consideration for roads within the NCC. 

Capital costs: 2–5 times the price of the new installation (dependent on street lighting infrastructural 

installation)  

O&M costs: Replacement costs of controls (which have a two-year guarantee) and operational costs with 

respect to technical support from the service provider 

Energy Saving 45 percent 

Pay Back Period / 
Financial Return 

Not known 

Funding Model Used ESCO model; Philips as the ESCO 

Policy Outcome (if 
applicable) 

Not applicable 

Case Study 3 Traffic and Street Lighting Retrofit Program, Cape Town, South Africa, 2009126 

Description and 
Applicability 

Control and volume of traffic is a concern for the city of Cape Town, as with Nairobi. A lighting retrofit program 

through the Division of Revenue Act (DoRA) Municipal Energy Efficiency Demand Side Management (EEDSM) 

program was implemented in 2010. Incandescent traffic bulbs were replaced by LEDs. A total of 36,999 LEDs 

have been installed since project implementation. The city has replaced all 1,328 traffic intersections. The city 

of Cape Town is one of the first cities in South Africa to have completely retrofitted all of its traffic lights to 

LEDs. 

Energy Saving 2009–2010: Retrofitted 3,154 street light luminaires resulting in 1,406 MWh per year saving 

2010–2011: Retrofitted 7,765 street light luminaires resulting in 1,669 MWh per year saving 
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2010–2011: Retrofitted 20,214 traffic light luminaires resulting in 4,449 MWh per year saving 

2011–2012: Retrofitted 5,342 street light luminaires resulting in 1,286 MWh per year saving 

Pay Back Period / 
Financial Return 

Capital cost for street lighting retrofit: ZAR 45,902,500 (payback period 10 years) 

Capital cost for traffic lighting retrofit: ZAR 22,457,150 (payback period 4 years) 

Funding Model Used Nationally raised funds to be equitably divided amongst national, provincial, and local spheres of government, 

distributed by the National Treasury at three intervals during the financial year. 

Policy Outcome (if 
applicable) 

Cape Town’s Energy and Climate Change Action Plan 

 

Table 0-15: Summary of Relevant Case Studies for Municipal Building Initiatives 

Municipal 
Buildings 

Case Study 1 Improving Energy Efficiency Ekurhuleni Municipal Buildings, 2005127 

Description and 
Applicability 

The city council adopted a policy on EE in council buildings and on council premises to provide awareness and 

ensure energy conservation. Guidelines to the operation of the installed lights were enforced in council-owned 

and council-operated premises. Measures were taken to reduce energy consumption through the replacement 

of incandescent bulbs with CFLs and the replacement of ‘cool beam down lighters’ with LEDs. Heaters and 

urns were replaced by energy-efficient water boilers, reducing the heat lost. Lighting and geyser timers were 

installed to ensure that the electricity used would provide optimal usage from appliances and fixtures at 

designated times, reducing the wastage of electricity consumption. This retrofit program is applicable to 

Nairobi. 

Energy Saving The energy savings that resulted from these small-scale measures resulted in a 328,988 kWh savings in one 

year 

Pay Back Period / 
Financial Return 

1.2 years payback 

Funding Model Used International Council for Local Environmental Initiatives (ICLEI) secured a grant from the United States Agency 

for International Development (USAID) to fund this project (US$40,000). 

Policy Outcome (if 
applicable) 

The city adopted a Policy on Energy Efficiency in Council Buildings and on Council Premises of Ekurhuleni. 

Case Study 2 More Energy Efficient Homes in Puerto Princesa City, Philippines, 2004128 
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Description and 
Applicability 

Under the landscape of a rising urban population, which has led to congestion within the city, the city decided 

to reduce energy demand through increased natural light, improved ventilation, and the cooling effect of the 

roofing material for new houses built. The ambient temperatures and climate is similar to that of Nairobi and 

would be a viable option for Nairobi.  

Replacement of incandescent bulbs with CFLs was one of the energy-reducing measures identified. Another 

green feature of the housing projects included rainwater catchment facilities to reduce the energy required to 

pump water for daily consumption. Wood was prohibited from use within the construction of the house for roofs, 

window and door frames, staircases, and flooring in an attempt to reduce the demand for logging.  

Energy Saving 21,414 kWh per year (US$35,106) 

Pay Back Period / 
Financial Return 

Reduced energy costs by 64 percent. Specific pay-back period or financial return not known. 

Funding Model Used ESCO model 

Policy Outcome (if 
applicable) 

Policy development of new building standards to include passive design into the construction of new buildings. 

 

 

Table 0-16: Summary of Relevant Case Studies for Solid Waste Initiatives 

Solid Waste Case Study 1 Organic Waste Composting in Lahore, Pakistan, 2010129 

Description and 
Applicability 

A concession contract between the Solid Waste Management Department (SWMD) of the City District 

Government Lahore (CDGL) and a private developer, Lahore Compost (Pvt) Limited (LCL), to process and 

compost up to 1,000 tons of municipal solid waste per day.  

The project aim was to reduce waste volumes at the dumpsites and generate another revenue stream through 

the sale of fertilizer and soil conditioner. As with Nairobi, Lahore has a large and rapidly expanding urban 

population and a large volume of solid waste, which is not adequately collected and sorted. 

Energy Saving It can divert over 50 percent of a city’s waste stream from landfills, while reducing methane emissions, one of 

the world’s largest contributors to greenhouse gases. 

Pay Back Period / 
Financial Return 

Carbon finance is expected to cover the operational costs of the project.  

The debt is scheduled to be repaid through compost sale revenues. The sale of emission reduction credits 

makes the project’s internal rate of return (IRR)130 21.2 percent. This is 1.2 percent above the investment 



 

Development of Energy Efficiency in Sub-Saharan African Cities 83 

hurdle rate of 20 percent. 

Funding Model Used ESCO model with PPP. The project cost is estimated at US$5.52 million and is entirely funded by the LCL 

through US$2.65 million in equity and their parent company, Saif Group, providing US$2.87 million. An initial 

investment of US$3.11 million was used to cover civil structures and equipment for material handling. The land 

was provided under a concessionary agreement with the city of Lahore. 

Policy Outcome (if 
applicable) 

CDGL issued the concession/tender for a private-sector partner.  

Example of how a PPP arrangement is a viable option to deal with some municipal solid waste problems in 

urban contexts. 

Case Study 2 Landfill-to-Electricity Project using CDM in eThekwini, South Africa, 2004131 

Description and 
Applicability 

The Durban Landfill-to-Electricity CDM project aims to enhance the collection of methane at three landfill sites 

of the eThekwini Municipality. 

Energy Saving It is envisaged that the project will install a total electricity generation capacity of 10 MW gas-fired generators 

(in units of 1 MW each) at the three sites, which will produce 74.5 GWh per year 

Pay Back Period / 
Financial Return 

The total capital cost to date is ZAR 114 million with an annual operating cost of ZAR 12 million. To date the 

landfill gas to energy project has generated ZAR 48 million worth of electricity and generated in excess of 

600,000 carbon credits. 

It is anticipated that up to 7.7 million tons of certified emission reductions could be realized by the project. The 

project agreement will be for the sale of 3.8 million tons emission reductions over the maximum period of 21 

years, placing the IRR at 25 percent for the municipality. 

Funding Model Used World Bank loan for a seven-year period. 

Policy Outcome (if 
applicable) 

Registration of the project under the CDM mechanism. Project Design Document (PDD) established. 

Case Study 3 Recovering Waste Materials and Reducing GHG Emissions in Naga City, Philippines, 2004132 

Description and 
Applicability 

Naga City started off with community-based and small-scale materials recovery facilities in 1999, working their 

way toward a citywide MRF launched in February 2004. 

Energy Saving An average of 60 tons of waste is collected every day from the city, of which 40 percent is recyclable and about 

13,862 tons of CO2 emissions is reduced annually. 



 

Development of Energy Efficiency in Sub-Saharan African Cities 84 

Pay Back Period / 
Financial Return 

Not known 

Funding Model Used ESCO model with PPP. The MRF is made possible through a Build-Operate-Transfer (BOT) agreement with 

Lacto Asia Pacific Corporation. In implementing this project, the local government invested 3.75 hectares of 

land, PHP 3.5 million (US$64,000) for the machineries and equipment, PHP 5 million (US$91,000) for the 

infrastructure, and an estimated PHP 14 million (US$250,000) every year for operational costs that is collection 

and delivery. The partner organization provides the equipment such as trolleys, garbage bins, trommel mills, 

screeners, and conveyors. 

Overall, the local government invested in the project in terms of land, machineries, and equipment, 

infrastructure and operational costs to the total of US$405,000. 

Policy Outcome (if 
applicable) 

Not applicable 

 

 



 

Development of Energy Efficiency in Sub-Saharan African Cities 85 

C5 - Action Plans 

This section outlines the potential financing route and the key next steps along with indicative 
timescales for implementing the recommendations presented in Section 4. 

A range of options were considered for financing the proposed EE initiatives. Three key criteria 
were used for deciding on the most appropriate financing route.  

7. Ensuring the initiatives can be financially self-sustaining in the long-term  

8. Setting up a financing and delivery framework that allows other sector-specific or cross-
sectoral EE initiatives to be integrated and delivered over time 

9. Choosing a route that builds on the experience and strengths of the NCC as one of the 
key implementing agencies.  

 

5.50 Establishing PPPs as a Route to Delivering the Street Lighting Retrofit and 
Expansion Program 

PPPs between local authorities and private sector ESCO partners have been used successfully 
to deliver investment in EE initiatives globally. The NCC has previously trialed PPPs in the 
street lighting sector with reasonable success, wherein private sector companies were given 
advertising rights for a limited period in return for installing new street and/or public lighting. The 
NCC is well positioned to build on that experience and learning.   

A PPP can be structured in a number of ways with ESCOs or private sector partners taking on a 
range of responsibilities including bringing in finance, and designing, installing, operating, and 
maintaining the new street lighting infrastructure/fixtures. In addition to the technical assistance, 
ESCOs provide performance warrantees and operating guarantees on the installed energy-
efficient technology, thereby minimizing the risk to the public sector.   

Potential ESCOs could be either manufacturers or suppliers of the energy-efficient street 
lighting technology, or alternatively be specialist companies that are active in this sector. 
Examples are listed here. 

International ESCOs 

 Philips 

 General Electric (GE) 

 Lumotech  

 

National ESCOs 

 Renewable Energy Ventures Kenya Ltd. 

 DreamPower Ricciardi Ltd. 

 

Note: The above ESCO list does not, by any means, limit the NCC in procuring any other 
ESCO. The above list is only an example of ESCOs that can be used.  

As the ESCO market develops in Nairobi, new players will emerge. When selecting a preferred 
ESCO partner, consideration should be given to the following attributes: 

 Experience in installing and operating similar technologies at city-scale 

 Scale of managed energy services delivered in a single contract  
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 Track record/demonstrable results from previous projects 

 Financial standing of the ESCO 

 Technical qualifications/competency of key staff  

 Risk mitigation and management strategy presented 

 

A shared-savings ESCO model is proposed to ensure that both parties are sufficiently 
incentivized. The ESCO partner would partially finance and be responsible for designing, 
installing the new technology, and its ongoing O&M in line with agreed performance and 
operating standards/targets. The proposed contractual arrangement could also require the 
ESCO to build technical capacity amongst NCC staff on operating and maintaining the new 
technology, in accordance with a particular standard. Such a PPP arrangement would ensure 
that the NCC benefits from the technical skills and expertise that the ESCO brings, while 
sharing the project related risks. 

The ESCO contribution to up-front capital expenditure will mean that it has a proportional share 
of the project risks. The ESCO would recoup its initial and ongoing costs through payments 
made by the NCC in lieu of the energy savings that are realized against an agreed baseline. 
Additionally, sharing the savings on O&M costs will create the right incentives to further drive 
efficiencies. 

It is critical that performance standards and/or targets with regard to lighting levels, energy 
savings, and maintenance are agreed and outlined clearly in the contracts (along with how 
these will be measured/monitored and any penalties for non-performance) to ensure that the 
NCC’s interests are safeguarded. 

The NCC would bring in the balance and potentially the majority of the up-front finance to the 
PPP arrangement. This in turn could be funded by a low interest loan or concessional finance 
with a grant element from an international development bank. Access to low-cost finance will 
improve project viability and financial returns.    

The success of the model depends on defining the roles and responsibilities of both parties and 
clearly laying out the monitoring and verification procedures. Therefore the importance of 
designing and structuring the procurement and the contract management process to achieve 
desired outcomes cannot be underestimated.  
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5.51 Key Next Steps for Delivering a Street Lighting Retrofit and Expansion Program  

Table 0-1: Street Lighting Action Plan 

Street Lighting Action Plan Year 1 Year 2 Year 3 Onward 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Street Lighting Retrofit and Expansion Program 

1 
Appoint an internal NCC team responsible for leading and coordinating effort in 

delivering a street lighting retrofit and expansion program 

            

2 

Build on existing inventory and the NaMSIP feasibility study to document in detail 

the city's street and public lighting system (to include road widths, pole heights 

and spacing, type of luminaires and wattage, and achieved lighting levels) 

            

3 

Appoint specialist consultants to develop a business plan for retrofit and 

installation of new street lighting. This will enable the NCC to develop a 

preliminary specification and build a detailed picture of capital investment 

required, on-going operational and maintenance costs, and expected project 

returns. The business plan should also draw on the NaMSIP feasibility study and 

the findings of the street lighting pilots conducted to date by the NCC 

            

4 
Draw on the findings of the business plan to explore financing options/loans with 

national and/or international institutions. Formalize financing arrangements.  
            

5 

Draft or appoint a consulting firm to draft bid documents to procure a PPP partner 

giving careful consideration to technical, commercial, and legal issues. Explore 

options for technical assistance from development institutions to support drafting 

of bid documents. 

            

6 
Invite bids and review and shortlist potential PPP partner/s for detailed 

negotiations.  
            

7 

Draft and agree on PPP performance contracts giving careful consideration to 

how project risks will be addressed and allocated to concerned parties. The 

performance contracts will also include detailed guidance on defining the 

baseline and ongoing monitoring and verification procedures. 

            

8 Invite manufacturers to present their products for testing and certification, and             
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Street Lighting Action Plan Year 1 Year 2 Year 3 Onward 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

work with the PPP partner to refine specifications where needed.  

9 Roll out street lighting retrofit and expansion program.             

 

      T0 - Time at which city commits to adopt the action plan 
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5.52 Facilitating Access to Low-cost Finance to Compliment Building Sector EE 
Policies  

 

Access to low-cost finance is intended to complement existing policies being introduced at 
national level, in particular the requirement to carry out energy audits and implement a 
proportion of the recommendations in commercial buildings with annual electricity consumption 
exceeding 15,000 kWh, and the requirements for SWHs in the residential sector. It is also 
intended to compliment more ambitious policy considerations at a local level, such as: 

 the local building codes setting minimum energy performance standards for new 
commercial and residential buildings  

 requirements on a certain percentage of building energy needs to be provided from 
renewables  

 expanding the requirements on energy audits for commercial buildings to those currently 
below the 15,000 kWh annual threshold.  

 

It is expected that such policies will be a key driver for encouraging investment in EE and 
renewables in the building sector, with the low interest finance significantly improving the 
financial viability of these investments, (encouraging investment in measures with longer 
payback periods.   

Access to low-cost finance is proposed by setting up a low interest credit line to commercial 
banks, which is county specific. Low-cost finance by the commercial bank can be made 
possible by the provision of a guarantee made by an international development bank on behalf 
of the NCC.  

Building/home owners will be able to access finance at preferential interest rates from these 
banks to install certain eligible EE and renewable technologies. The loan finance would ideally 
be made contingent to certain pre-qualifying criterion that sets the scale of ambition, for 
instance, where the building owners are required to achieve a certain percentage reduction over 
the baseline or alternatively a set target of energy consumption per unit floor area. Tiered 
interest rates may be considered for advanced technologies. The loan finance could also be 
used for financing upgrades to new and existing municipal buildings, in addition to private sector 
building stock. The loan finance will be complimented by technical support from organizations 
such as the Centre for Energy Efficiency and Conservation (CEEC). 

Creating an enabling policy framework is critical to enabling investment and transforming the 
sustainability credentials of current and future building stock. This is where the NCC needs to 
take a leading role in defining ambition and in turn enforcing the relevant policies. Such policies 
also need to be complimented by targeted capacity building and awareness raising. The next 
section outlines the key next steps for taking forward the building sector recommendations 
outlined in Section 4.2.2. 
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5.53 Key Next Steps for Taking Forward Building Sector Recommendations 

Table 0-2: Buildings Action Plan 

Municipal Buildings Action Plan Year 1 Year 2 Year 3 Onward 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Policy and Regulations - Commercial and Residential Buildings 

1 

Appoint an internal NCC team responsible for designing and enforcing local 

building sector policies on green building design, EE, and small-scale/building 

integrated renewables 

            

2 

Review policy options and liaise with other stakeholders/organizations in the 

process of developing country-specific building codes as well as those working 

towards developing/collating benchmark data on energy consumption (UN-

Habitat, Green Africa Foundation, KAM) 

            

3 

Review other potential sources of data to help quantify technical potential and  

inform benchmarks for both new and existing buildings (such as data from 

KPLC) 

            

4 

Shortlist policy options and carry out detailed financial viability and impact 

assessment. Consult and engage with key industry stakeholders as part of this 

process. 

            

5 

Integrate proposed policies into current legislative framework. Consideration 

should also be given to increasing/tightening standards over time and giving 

forward guidance on the expected trajectory to allow private sector to plan 

accordingly 

            

6 
Set guidelines and procedures for internal NCC team to enforce the proposed 

policies 

            

Policy and Regulations - Municipal Buildings 

1 

Define internal energy performance standards for new and existing municipal 

buildings. Carry out energy audits of current municipal building stock to quantify 

the energy saving opportunities and costs, and inform standards 
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Municipal Buildings Action Plan Year 1 Year 2 Year 3 Onward 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

2 
Outline annual improvement targets to deliver those standards in existing 

municipal buildings. 

            

3 
Integrate annual targets for municipal buildings into department performance 

contracts 

            

4 

Draft/expand on internal energy efficiency procurement guidelines for 

equipment including fixed building services such as lighting, air conditioning 

equipment, and fans and motors as well as equipment such as computers, 

photocopiers, fax machines, projectors, and health equipment. This will ensure 

that new products as well as replacement products installed as part of regular 

maintenance activities are energy-efficient by default. Consideration should also 

be given to expanding the procurement guidelines to cover a wider 

sustainability agenda, for example, procuring recycled paper for office use, or 

low water consuming fixtures.  

            

5 

Draft green building codes for new municipal buildings. These should cover 

solar passive design principles as well as active building services. Align this 

task with work being done on developing building codes for commercial 

buildings and ensure that the ambition for municipal buildings is set on par or 

higher than that for commercial buildings under NCC jurisdiction. 

            

Financing 

1 

Liaise and work with financiers on the design of the low interest credit line, in 

particular on the expected scale of investment in EE and renewables expected 

due to the planned policies 

            

2 
Liaise and agree with banks on implementation timescales for the policies and 

financing framework 

            

Capacity Building 

1 
Carry out skills gap analysis for both internal NCC staff and wider industry 

stakeholders on energy efficiency related issues. To include: 
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Municipal Buildings Action Plan Year 1 Year 2 Year 3 Onward 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

 NCC engineering team responsible for maintenance of municipal 
buildings 

 NCC procurement team setting specifications and standards for 
products and equipment 

 NCC architecture team designing new municipal buildings 

 NCC planning team enforcing relevant policies on green building 
design/ building code 

 Industry professionals, for example, developers, architects, engineers, 

and builders. 

2 

Develop targeted capacity building programs for each professional group and 

subgroup. Liaise closely with industry stakeholder groups and real estate 

professional associations to coordinate capacity building efforts.  

Depending on the outcomes of the gap analysis such capacity building 

programs to typically include: 

 Energy auditing and energy management training for the NCC 
engineering team   

 Energy management training for facilities management 
staff/maintenance personnel in commercial buildings 

 Support for the NCC procurement team to develop performance based 
procurement guidelines. 

 Training on green building design/building codes for the NCC 
architecture team and wider industry professionals such as developers, 
architects, and engineers 

 Training for planning staff responsible for building permits on green 
building design/building code 

            

Awareness Raising 

1 Identify key target audience including industry professionals, product             
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Municipal Buildings Action Plan Year 1 Year 2 Year 3 Onward 

Actions Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

manufacturers, developers, building owners, and energy bill payers 

2 
Develop awareness programs targeted at each group and subgroup. To include 

policy drivers, EE benefits, and financing options 

            

3 
Identify dissemination channels for each group and subgroup, for example,  

commercial real estate associations, professional bodies, and public press 

            

 

        T0 - time at which city commits to adopt the action plan 

 

5.54 Working with Private Sector to Pilot waste- to-energy as Part of a County-wide Solid Waste Management Strategy  

A public private partnership (PPP) arrangement offers an effective route for piloting a small scale biogas plant within an urban context. The 
technology is fairly well established and therefore the pilot will allow for the public private partnership arrangement to be explored/ tested as a 
viable route for scaling up waste-to-energy with a view to tackling both the urban waste and energy security issues. The small-scale biogas 
pilot also serves as an excellent route for the NCC to demonstrate its commitment to addressing these issues against a backdrop of other 
pilots on segregated waste collection and a general momentum toward better solid waste management practices. In this instance, the public 
sector brings in the waste stream, which is currently a liability for the NCC, and potentially a suitable site for the plant. The private sector 
brings in finance and takes responsibility for ongoing operation.  

Further PPP initiatives can be considered subject to the findings of the feasibility study on wider WTE opportunities within Nairobi.



 

Development of Energy Efficiency in Sub-Saharan African Cities 94 

5.55 Key Next Steps for Taking Forward Solid Waste Sector Recommendations 

Table 0-3: Solid Waste Action Plan 

Solid Waste Action Plan Year 1 Year 2 Year 3 Onward 

Actions Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 

Biogas Pilot 

1 

Appoint an internal NCC team responsible for coordinating the project. The 

team should include representatives from the procurement team with 

experience in setting up PPPs 

            

2 

Carry out a detailed technical and financial feasibility study for the pilot including 

assessing the organic waste being generated from the NCC-owned markets 

with regard to volume, mix, and level of contamination, if any, initiating 

discussions with potential equipment suppliers as well as estimating the 

investment costs and revenues 

            

3 

Identify a potential site for the biogas plant giving due consideration to space 

requirements, optimal waste collection route, and proximity to cafes/ restaurants 

that could be potential end users of the biogas 

            

4 Get buy in from potential end users and draft ‘in-principle’ agreements             

5 Draft bid documents to procure private sector partner             

6 Invite bids, and review and shortlist potential partners for detailed negotiations             

7 

Draft and agree contracts setting out roles and responsibilities of both parties, 

giving careful consideration to project risks and how these will be addressed 

and allocated to concerned parties 

            

8 
Private sector partner signs agreements with end users for purchase of biogas 

on agreed terms, and starts on site 

            

Waste-to-energy feasibility study 

1 Commission a WTE feasibility study for Nairobi covering a range of             
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Solid Waste Action Plan Year 1 Year 2 Year 3 Onward 

Actions Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 Q1 Q2 Q3 

technologies including large scale anaerobic digestion, gasification, combustion, 

and sanitary landfill with landfill gas recovery. Alternatively seek technical 

support from international development agencies such as DANIDA and JICA. 

The study should assess both the technical and financial viability of these 

technologies taking into account the full range of environmental externalities 

associated with waste disposal options 

2 Develop an action plan based on the findings of the study             

3 Based on finding of the study, roll-out supporting initiatives             

Transfer and sorting stations 

1 
Identify sites for either a central or alternatively a number of decentralized 

community-level transfer and sorting facilities 

            

2 Develop facility design             

3 
Work with private sector to encourage small-scale waste recycling enterprises 

in the vicinity 

            

 

        T0 - time at which city commits to adopt the action plan 
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Sub-Annex C1. City Administrative Structure and Context 

Table A. Current Roles and Responsibilities of the NCC 

The Finance and Economic Planning sector is 

responsible for: 

 

a. Economic, fiscal, and monetary policies 

b. Investment policy in the county 

c. Budget coordination and control 

d. Bilateral and multilateral development and financing 

e. County revenue, expenditure, and borrowing 

f.  MTEF and budget monitoring 

g.  County department management 

h.  Accounting services 

i.  Custodian of county assets 

j.  Divestiture of public enterprises 

k.  PPP 

 

The Lands, Housing, and Physical Planning sector 

is responsible for: 

 

a. Land survey and mapping 

b. Boundaries and fencing 

c. Housing 

d. City planning 

 

The Trade, Industry, Cooperative Development, and 

Tourism sector is responsible for: 

 

a. Markets 

b. Trade licences (exclusive regulation of profession) 

c. Fair trading practices 

d. Local tourism 

e. Cooperative societies 

 

The Agriculture, Livestock, and Fisheries sector is 

responsible for: 

 

a. Crop and animal husbandry 

b. Livestock sale yards 

c. County abattoirs 

d. Plant and animal disease control and fisheries 

e. Animal control and welfare including: 

a. Licences of dogs 

b. Facilities for the accommodation, care, and 
burial of animals 

c. Veterinary services (excluding regulation of 
profession) 

 

The Public Service Management sector is 

responsible for: 

 

a. Public service management and development policy 

b. Human resource management 

c. Human resource development (staff training) 

d. Organisational design and development (structure) 

e. Performance management and public service 
innovations 

f. Public service superannuation scheme 

g. Intergovernmental relations diplomacy) and protocol 

h. Reforms and governance 

i. Procurement services 

j. Legal services 

 

The Public, Works, Roads, and Transport sector is 

responsible for: 

a. Implementing the spirit and the letter of the Constitution 
2010 and  the County Governments Act (2012) 

b. Initiating the legislative framework to underpin service 
delivery in this docket 

c. Formulating policy, strategy, and programs in this 
portfolio 

d. Implementing  the County Government Agenda in the 
thematic area of roads, public works, infrastructure, and 
transport 

e. Decongest the NCC 

f. Execute any other policy or instruction from the governor 

 

The Water, Energy, Forestry, and Natural Resource The Information, Communication, and E-
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sector is responsible for: 

Implementation of national government policies on natural 
resources and environment including: 

a. Soil and water conservation 

b. Forestry 

c. Refuse removal, refuse dumps, and solid waste disposal 
Water and sanitation policy (including sewerage) 
Nairobi city water and Sewerage Company. 

d. Electricity and gas reticulation 

e. Energy regulation 

Government sector is responsible for: 

a. County ICT policy 

b. County E-government 

c. Dissemination of public information 

d. Development of county communications capacity and 
infrastructure. 

e. Public participation 

f. County branding 

 

The Education, Youth Affairs, Culture, and Social 

Services sector is responsible for: 

 

a. Casinos and other forms of gambling 

b. Racing 

c. Cinemas 

d. Video shows and hiring 

e. Libraries 

f. Museums 

g. Sports and cultural activities and facilities 

h. County parks, beaches, and recreation facilities 

i. Pre-primary, education, village polytechnics, home craft 
centers and childcare facilities 

j. Primary education for the first three years only 

The Health Services sector is responsible for: 

 

a. County health facilities and pharmacies 

b. Ambulance services 

c. Promotion of primary health care 

d. Licensing and control of undertakings that sell food to 
the public 

e. Cemeteries, funeral parlors and cremations 

f. Liquor licensing 
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Table B. Governor's Vision for Sectoral Implementation 

Pillar 1 Pillar 2 Pillar 3 Pillar 4 Pillar 5 Pillar 6 Pillar 7 

Water/Sanitation Transport/Housing 

/Infrastructure 

Security Education Enterprise/ 

Development/ 

Employment 

Rights of the 

Marginalized  

Resource 

Management 

Vision 

Better health 

Better water  

Better sanitation  

 

Better transport 

Better housing 

infrastructure 

Better security 

Inter-ethnicity  

 

 

Early education 

Youth development  

 

Better city with respect to 

enterprise development 

and employment creation 

 

Leaders to pay 

attention to needs 

and rights of women, 

children, and 

disabled 

 

Residents enjoy 

better life due to good 

resource 

management 

 

Actions 

Water 

- Re-design pipes 

- Reduce leaks 

- Stop wastage 

- Stop bursts 

- Connectivity 

Sanitation 

- Sewerage 

- Staff facilities 

Environment 

- Waste management 

- PPPs 

- Low income 

housing 

improvement 

- County laws 

- Low cost housing 

- Planning/land use 

- Schools 

- Transport/traffic 

- Roads/parking 

-Non-motorized 

-Pedestrian culture 

- Police visibility 

- Create jobs 

- More lighting, 

including legal 

requirement for 

buildings 

- Peace-building 

structures 

- Dialogue 

- Engage youth 

- Behavior change  

- Residential-based 

early education 

- Standards for pre-

school education 

and youth 

development  

- Cooperate with 

national government 

- Partner with 

development 

partners for youth 

- Reduce licensing 

process 

- Embrace privatization 

- Improve tax collection 

and spending 

- Automation 

- Youth training in 

marketing 

- Friendly credit access 

- ICT 

- Eliminate bottlenecks 

- Establish Bill of 

Rights oversight 

committee 

- Gender parity in 

NCC administration. 

structures 

- Better facilities for 

disabled as per law 

- Better facilities for 

children as per law 

- Conducive 

environment 

- Implement aspects 

of 2008 

Metropolitan Plan  

- Mass transport 

system (integrate 

road and rail) 

- Progressively 

replace informal 

settlements  

- Enforce 

planning/zoning law 

- Prepare County 

Plan  
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Sub-Annex C2. Level of Influence the NCC has Per Sector 

 

Figure A. Level of Influence the NCC has per Sector 
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Sub-Annex C3: National Administrative Context Relevant to the Energy 
Sector 

 

Table C: Ongoing National Initiatives 

National Initiatives 

Facilitating Investment in Renewable Energy 

Feed-in Tariff (FiT) 

 The Feed-in Tariff (FiT) covers wind, small hydro, hydro, geothermal, biogas, solar, and biomass 

sources  

 Maximum generating capacity of 50 MW for wind, 10 MW for small hydro, 20 MW for hydro, 70 MW 

for geothermal, 10 MW for biogas, 40 MW for biomass, and 40 MW for solar 

 New tariffs for geothermal, biogas, and solar resources have been included in a revision 

 Tariffs range from US$0.6 per kWh to US$0.12 per kWh for all renewable sources except for 

geothermal, which is priced at US$0.85 per kWh 

 The Power Purchase Agreements (PPAs) are secured for 20 years 

Leading National 

Authorities 

 Ministry of Energy 

o Facilitates the provision of clean, sustainable, affordable, reliable, and 

secure energy for national development133 

 Energy Regulatory Commission (ERC), 2012134 

o Facilitates access to efficient and sustainable energy through 

implementation of energy regulations135 

Designation of Industrial, Commercial, and Institutional Energy Rules, The Energy Act, 2006 

 The national policy, released on August 22, 2013 and approved and gazetted on September 13, 

2013, designates energy consumption thresholds for commercial, industrial, and institutional facilities 

 Facilities consuming above the threshold are required to adhere to The Energy (Energy 

Management) Regulations 2012, Legal Notice No. 102, 28th September 2012.136 

 Alignment with the The Energy (Energy Management) Regulations, Legal Notice No. 102137 requires 

an energy audit to take place every three years and results to be submitted to the ERC 

 50 percent of the recommended savings identified during the energy audit are to be implemented 

within a three-year period. This may include relevant components or investment into a project 

registered under the Clean Development Mechanism (CDM) or any other carbon finance 

mechanism. 

 The ERC will enforce this regulation through regular inspections of large energy consumers  

Leading National 

Authorities 

 Ministry of Energy 

 Energy Regulatory Commission 

Energy (Solar Water Heating) Regulations, The Energy Act, 20127 

 National policy released on April 4, 2012 and approved and gazetted on May 5, 2012, requires all 

 
7 Government of Kenya, Ministry of Energy, 2012. The Energy (Solar Water Heating) Regulations, The Energy Act (No. 12 of 2006), 
Legal Notice No. 43. Accessed at: http://www.erc.go.ke/index.php?option=com_docman&view=docman&Itemid=646&limitstart=5  

http://www.erc.go.ke/index.php?option=com_docman&view=docman&Itemid=646&limitstart=5
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National Initiatives 

facilities, within the jurisdiction of the local municipality, consuming in excess of 100 liters of water to 

install solar water heating systems. 

 Facilities with existing hot water systems are given five years to install solar water heating systems 

 Any alteration, extension, construction, and maintenance of a premises will require that this 

regulation is incorporated in all new construction to the existing premises 

 The regulations stipulate that the supply of electricity will be prohibited to premises’ without a solar 

water heating system that qualify under the regulation 

 Installation of solar water heating systems can only be completed by a licensed system technician or 

contractor by the ERC 

Leading National 

Authorities 

 Ministry of Energy 

 ERC 

Climate Investment Funds (CIF)138 

 The US$50 million grant will assist Kenya to overcome the economic, financial, and technical 

barriers that have hindered the country from exploiting its solar, geothermal and wind resources 

 Investment is earmarked for the improvement and development of RE sources within Kenya 

Leading National 

Authorities 

 Ministry of Environment and Mineral Resources 

o Facilitates the sustainable management and protection of the 

environment and mineral resources for national development139 

 Ministry of Finance 

o Effectively coordinates the governmental financial operations for rapid 

and sustainable development of Kenya140 

Geothermal Development in Kenya 

 Construction of geothermal power plants to provide 5,000 MW of geothermal energy by 2030 is 

underway. Currently, an installed capacity of 1,533 MW has been developed. 

 Operation of the power plant is projected to begin in 2018 

Leading National 

Authorities 

 Geothermal Development Company (GDC)141 

o To meet Kenya’s growing demand for electricity using the country’s 

untapped geothermal potential 

o To attain Vision 2030, the government’s goal is to generate 5,110 MW 

of geothermal energy within 16 years 

Promoting Reduced Energy Demand 

Utility-lead Demand Side Management Program 

 The roll out of energy saving light bulbs to reduce peak demand by 50 MW as part of the Demand 

Side Management (DSM) program 

Leading National 

Authorities 

 Kenya Power and Lighting Company (KPLC)  

o Ensures the distribution and transmission of generated electricity supply 

from Kenya Electricity Generating Company (KenGen) throughout the 

nation 
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National Initiatives 

 Ministry of Energy 

Green Building Codes 

 Development of green building codes for existing and new buildings 

 New buildings under the new regulations are to be designed to allow for natural ventilation and light 

Leading National 

Authorities 

 Green Africa Foundation  

o A non-profit organization with a focus to drive sustainable growth in 

Kenya through community driven projects that ensure a sustainable 

environment, conservation, and the management of natural resources142 

 Kenya Association of Manufacturers (KAM) 

o Promotes trade and investment, upholds standards, and encourages 

formulation, enactment, and administration of sound policies143  

 Ministry of Energy 

Energy Auditing  

 The Centre for Energy Efficiency Conservation (CEEC), founded in 2007, has been running an 

energy audit program, which is open to all companies such as commercial, industrial, government 

buildings, learning institutions, hospitals, and hotels. To date, the CEEC has performed over 300 

audits across different sectors.  

 The following national policies have recently been gazetted:  

o The Energy Efficiency Accord national policy, gazetted in September 2011, which encourages 

large industries to commit to reduced energy consumption of between 5 and 15 percent by 

2016.8 

o Gazette notice in 2012 by the Ministry of Energy, requiring premises consuming water 

exceeding 100 liters to have a solar water heating system installed on the premises. Licensed 

system technicians and contractors are required to install solar water heating systems. 

o Gazette notice in 2013 by the Ministry of Energy, requiring premises that consume over 15,000 

kWh per day to have an energy audit performed by a certified energy auditor for all EE 

equipment.  

 CEEC provides training courses to produce certified energy auditors.  

Leading National 

Authorities 

 KAM 

 Ministry of Energy144 

 ERC 

Promoting Behavioral Change 

Awareness Raising and Capacity Building 

 Provide training and capacity building in energy conserving techniques to be used on a daily basis.  

 Awareness programs on energy conservation are rolled out throughout the year and advertised 

throughout the country. 

 
8 Federal Ministry for Economic Cooperation and Development, 2013: Kenyan Manufacturers save costs by improving Energy 
Efficiency, published by GIZ. Accessed at http://www.ccps-
africa.org/dnn7/Portals/0/Downloads/CCPS%20Sucess%20Story_KAM%20Kenya%2014-10-13k.pdf  

http://www.ccps-africa.org/dnn7/Portals/0/Downloads/CCPS%20Sucess%20Story_KAM%20Kenya%2014-10-13k.pdf
http://www.ccps-africa.org/dnn7/Portals/0/Downloads/CCPS%20Sucess%20Story_KAM%20Kenya%2014-10-13k.pdf
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National Initiatives 

Leading National 

Authorities 

 ERC  

 Kenya Alliance of Resident Associations (KARA)145,  

o To ensure accessibility of high quality public services at national and 

county level 

 KAM,  

 Kenya Private Developers Association (KPDA)146,  

o Representative body of the residential, commercial, and industrial 

property development sector 

 Ministry of Energy147 
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Sub-Annex C4. Results for Decision Matrix Per Sector 

Table D. Decision Matrix Used to Determine the NCC’s Level of Influence 

Criteria Low Medium High 

Level of Competency 

Finance Funding available from 

municipal funding streams. 

The NCC has no 

experience of other 

financial or partnering 

mechanisms. 

The NCC has experience of 

PPPs. The NCC has 

access to other funding 

streams (for example, 

grants, soft loans, and 

commercial funding). 

The NCC has experience 

with performance 

contracting, carbon finance, 

and other innovative funding 

mechanisms. 

Human 
Resources 

The NCC has few 

technically skilled staff. 

Staff can be trained or the 

workforce expanded. 

The NCC has access to 

highly trained/skilled 

persons to lead the 

initiative. Staff can be 

trained or the workforce 

expanded. 

The NCC has access to 

considerable technically 

skilled staff, experienced in 

implementing and procuring 

performance contracts with 

contractors or ESCOs. 

Data and 
Information 

An inventory of size, 

location, energy usage not 

available. Little reliable data 

available. 

Some reliable and accurate 

data exists, but not 

collected regularly. 

The NCC has 

comprehensive, reliable, and 

accurate energy use data. 

Policy, 
Regulation 
and 
Enforcement 

The NCC is not responsible 

for enforcement of policy or 

regulations. Enforcement is 

weak. 

The NCC has freedom to 

regulate elements within 

sector. Enforcement is in 

need of strengthening. 

The NCC is responsible for 

enforcement of policy and is 

effective. 

Level of Energy Efficiency Opportunity 

Assets and 
Infrastructure 

Assets are owned by the 

public or private sector, or 

maintained by others. Little 

planned refurbishment. 

The NCC owns and/or 

maintains some or all 

municipal assets. The NCC 

has undertaken EE 

feasibility work or trials. 

Planned refurbishment is 

present. 

The NCC owns and 

maintains all municipal 

assets. The NCC has not 

undertaken an EE feasibility 

study. Refurbishment is 

required.  

 

Table E. Decision Matrix Results for the Street Lighting sector 

(Results are highlighted in blue) 

Street Lighting 

Criteria Low Medium High 

Level of Competency 

Finance    

Human Resources    

Data and Information    



 

Development of Energy Efficiency in Sub-Saharan African Cities 105 

Policy, Regulation, and Enforcement    

Level of Energy Efficiency Opportunity 

Assets and Infrastructure    

 

Table F. Decision Matrix Results for the Municipal Building sector 

(Results are highlighted in blue) 

Municipal Buildings 

Criteria Low Medium High 

Level of Competency 

Finance    

Human Resources    

Data and Information    

Policy, Regulation, and Enforcement    

Level of Energy Efficiency Opportunity 

Assets and Infrastructure    

 

Table G. Decision Matrix Results for the Solid Waste sector 

(Results are highlighted in blue) 

Solid Waste 

Criteria Low Medium High 

Level of Competency 

Finance    

Human Resources    

Data and Information    

Policy, Regulation, and Enforcement    

Level of Energy Efficiency Opportunity 

Assets and Infrastructure    
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Annex 3: Nairobi City Report 
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Sub-Annex C4: City Energy Consumption and Spend per Priority Sector 

Table 0-4: Finalised energy consumption database collected by local consultants per city 

Priority Sector: Accra (MJ) AMA spend 

($) 

Reference 

point 

Addis Ababa 

(MJ) 

AACC 

spend ($) 

Reference point Nairobi 

(MJ) 

NCC spend 

($) 

Reference 

point 

Public transportation 218,328,974 291,360,016 UITP database 

(2010) 

16,550,777 429,013,563 No reference 14.6 7,837,789,635 Kenya 

Pipeline 

Coordinator 

Private vehicles 53,011,232 70,743,489 UITP database 

(2010) 

297,856,000 297,856,000 No reference 11.1 6,573,134,057 Kenya 

Pipeline 

Coordinator 

Municipal fleet Not available 234,990 AMA External 

report 

Not available 6,354,794 Bureau of Finance and 

Economic 

Development 

(2011/12) 

Not 

available 

1,390,500 No reference 

Municipal buildings 2,816,404 130,820 City Budget 

Office (2012) 

23,378,803 3,074,962 Bureau of Finance and 

Economic 

Development 

(2011/12) 

Not 

available 

4,171,500 No reference 

Private residential 

buildings 

2,946,784,858 200,272,945 Electricity 

Company of 

Ghana 

4,738,033,231 34,621,277 Ethiopian Electric 

Power Corporation 

(2012) 

358,110,166 112,074,300 No reference 

Commercial buildings 2,244,070,700 169,552,458 Electricity 

Company of 

Ghana 

2,801,349,803 29,064,004 Ethiopian Electric 

Power Corporation 

(2011/12) 

485,308,382 167,972,400 No reference 

Street Lighting 184,804,129 5,917,839 Electricity 

Company of 

Ghana (2012) 

35,092,084 262,270 Ethiopian Electric 

Power Corporation 

(2011/12) 

4,466,243 345,173 Nairobi City 

Council 

Power Not available Not Electricity 

Company of 

Not available 81,134,126 Ethiopian Electric 

Power Corporation 

Not Not available No reference 
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Priority Sector: Accra (MJ) AMA spend 

($) 

Reference 

point 

Addis Ababa 

(MJ) 

AACC 

spend ($) 

Reference point Nairobi 

(MJ) 

NCC spend 

($) 

Reference 

point 

available Ghana (2012) (2012) available 

Potable Water Not available 15,380,850 Ghana Urban 

Water Limited 

(2010) 

Not available 15,596,339 Addis Ababa Water 

Sewerage Authority 

(2011/12) 

Not 

available 

200,232 No reference 

Wastewater Not available 329,072 AMA 

Composite 

Budget (2012) 

22,858,157 16 Addis Ababa Water 

Sewerage Authority 

(2011/12) 

518,400 25,029 Nairobi City 

Water and 

Sewerage 

Company 

Solid Waste Not available 3,458,400 AMA Ghana 

Shared Growth 

Development 

Agenda 

Not available 16,999,983 Sub-cities Not 

available 

83,430 No reference 

Industrial 2,295,906,822 Not 

available 

Electricity 

Company of 

Ghana (2012) 

2,276,740,926 Not 

available 

Ethiopian Electric 

Power Corporation 

(2012) 

Not 

available 

Not available No reference 

TOTAL: 7,945,723,119 10,195,309,004 848,403,217 
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