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Education and capacity building for renewable Energy sources are the key pragmatic 
approaches to ensure effectiveness of energy policies and green technologies for a sustainable 
future at local, institutional, community, national, regional and global levels. A strategic 
policy is the key driving force for any renewable energy to tick. Uganda, like most African 
Union (AU) members states, is today facing acute electricity supply officially blamed on the 
mercilessness of the current climate change in the country, according to the Minister of 
Energy and Mineral Development (MEMD), Syda Bbumba. 
Barely a week ago, has the energy minister Syda Bbumba sounded an international energy 
alarm, seeking bids for the design, installation and operation of 50 units of thermal power 
stations (generators) to rescue the current acute shortage of power in the country. Bidding 
firms are required to bring 1-1.5MW generators which will supply substations following the 
dramatic power cuts in the country. Despite its enormous endowments with all kinds of 
natural resources including. Abundant water resources (about 40 inland lakes and rivers), 
trees and forests, good climate, wind regime, 25 million people, scores of minerals and 
thousands of animal species, Uganda which was described by the British war-time Premier, 
Sir Winston Churchill as The Pearl of Africa, is now facing both power and energy crisis. 
River Nile alone has the potential to generate up to 2500MW according to a study done in 
1946. 
Renewable energy is a key player in achieving sustainable development worldwide. 
Sustainable development is a process in which energy; agricultural, industrial, technological 
and all other policies are designed as to bring about development that is economically, 
socially and ecologically sustainable. The green curriculum approach at Kyambogo 
University is guided by  Agenda 21 clusters: towards framework for indicators of sustainable 
development (FISD): economic issues, social or demographic issues, air and climate; land and 
soil, water, other natural resources, deforestation, biodiversity, mineral (plus energy) 
resources, waste.human settlement and natural disaster; institutional support, science, capacity 
building  and infrastructures. 
 
The approach considers the essential “dictatorial” elements of sustainable development, that 
is: it is a process of change, it must depend on political will, our present must be consistent 
with out future, it involves direction of investments, that orientation of technological 
development and institutional change must focus on people. Sustainable energy development 
requires new national, regional & global cooperation & ethics, must be led by every 
individual, institution, community, district, country, region and every investor. It follows a 
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multidisciplinary way of combining social, economic, and ecological and policy elements in 
one basket. 
Renewable energy education and capacity building puts a focus on regional and international 
investment objectives to ensure its sustainability in the following: biomass, electric industry 
restructering, climate change, energy efficiency and conservation, nuclear power, 
cogeneration, environmental costs of energy, solar power, ethanol, biogas, hydrogen, fuell 
cells, transmission lines, power losses, hydro power, wind power, natural gas, ecological tax 
reform, sustainable production and consumption, sustainable communities, sustainable 
agriculture and food security. The students are exposed to some of the following basic factors 
that make sustainable energy policy tick: demand management, impact of the domestic load, 
impact of the national load, tariffs and metering, rural electrification, effectiveness of  energy 
policies, electrification restructuring, domestic appliances, efficient energy use in homes, 
renewable energy or fuel sources, technology transfer, awareness education, collaboration or 
partnership, database development and strategic planning 

 
The education and training program makes a general review of essential global environmental 
issues. These include: natural resources, soil and land use, nature and wildlife, biodiversity, 
health, the earth in the future, population (and land use), industrial acitivity, agriculture and 
forestry, energy, fishing and aquaculture, ozone layer, climate change, environmental risks, 
air quality and atmosphere, acidification, water quality and f fresh water, marine and coastal 
waters, the consumer society, transport, hazardous and radioactive waste, towns and 
urbanization, tourism and leisure, chemicals and genetically modified organisms, uncontrolled 
development of real estate 

 
The curriculum examines essential related energy issues. Among these are: development 
indicators for sustainable energy and environmental policies and projects. Social indicators 
consider demographics: population, labour force and employment, income, knowledge and 
technology, education and leisure. Others include: health, public safety and stratification, 
family, religion, politics, voluntary associations, alienation, use of time, consumption 
behaviour, aspiration, satisfaction, acceptance and morale. Learners are also told about: 
efficiency in quality of customer services, community welfare and access to key services, 
community participation in local activities, crime rate, traffic, traffic volumes and transport to 
work places, accommodation and housing shortages and conditions, peace ,governance and 
democracy 

 
Energy is the driving force for all kinds of economic development. As a result, it is imperative 
that economic indicators scrutinized. The highlights cover: per capita (GNP), growth rate of 
real per capita (GNP), abundance of natural resources, gross investment rate, modernization 
of industries, (rate of) industralization, modernization of agriuclutre, effectiveness of the tax 
system, effectiveness of financial institutions, human resource development, structure of 
foreign trade, rate of population growth, unemployment level, business start-ups and closures, 
companies with environment policies, level of political commitment and will, regional and 
international cooperation, consumption pattern, financing and corporate accountability, 
industrial-technology-development, transport ,trade, urban  and development 

 
The program says politics counts most in energy issues and options. So the following political 
indicators are vital for the success of energy investments in the country: degree of national 
integration and  sense of national unity, degree of centralization of political power, extent of 
political participation, strength of the labour movement, degree of political and press 
pluralism, political  and social influence of religious organization, degree of administrative 



RIO 5 - World Climate & Energy Event, 15-17 February 2005, Rio de Janeiro, Brazil 
 
 

491 

efficiency, extent of political will and commitment to economic reforms, policy and 
institutional reforms, 
Important issues for major investment bottlenecks in the country and the AU region are 
identified as follows: bureaucracy in decision making, lack of competence in project planning, 
and management, database weaknesses, institutional capacity weaknesses, national debt crisis, 
procurment procedures, technology transfer, conflicting policies and laws. Some of them are: 
inherent technical, political and administrative problems, project delays and budget overruns, 
lack of or unreliable power supply, political interferences or intrusions, excessive financial 
leakages (chronic corruption) and weak intersectoral and ministerial coordination. Also 
identified among the investment obstacles are: research and development financing, lack of 
skilled labour or man power, insecurity and armed conflicts, lack of discipline and code of 
ethics, outdated laws and international laws, logistical and infrastructural problems, lack of 
national plans and policies, weak fiscal and financial policies, lack of good governance, 
interest rates and rising inflation, regional conflicts (inter states), poverty and social exclusion, 

Under the Government's new policy approach, development to Rural Electrification is 
demand driven which allows any capable investor to initiate electrification projects. It is open 
to all kinds of payers: private companies, NGOs, local authorities and Communities .Local 
governments are to integrate planning for energy needs in their respective areas. They will 
identify the areas that are ready for supply of electricity, the possible sources of supplying the 
power and work out modalities for attracting private investment in the electricity supply 
business in their respective areas. 

Capacity building is provided in project identification and preparation, in market assessment, 
preparation of business plans, evaluation and choice of technology options, investment 
promotion, financial advisory services, financial analysis, project finance, technical advisory 
services, training of relevant public sector staff at relevant national and local levels, product 
development, support to the organization and management of small community utilities, tariff 
setting and accounting procedures. 

These are some of the many ways  for investment in rural electrification in the country:-
decentralized or off-grid mini systems not connected to the main grid and powered by 
whichever resource is least cost in the locality, mini systems closer to the grid and powered 
from the grid through bulk purchases, use of solar systems in scattered settlements, 
development of renewable sources of energy for supply of electricity either to the grid or to 
the denaturalized min grid systems and cogeneration in industries for internal use and for sale 
to the grid or to nearby areas. 

Entities generating electricity for their own use and have capacity in excess of their demand 
may sell power to their neighborhoods. The identification of a project may be by a competent 
private entity (investor), by the Ministry or by the Electricity Regulatory. The respective 
investors may carry out the feasibility studies for the projects privately. In addition to the 
window for providing investment subsidies to rural electrification projects, the Rural 
Electrification Fund may also co-finance feasibility studies for minor grid extension and 
isolated grid projects. 

The initiative to study a project may originate from government or from the private investors. 
A Rural Electrification Unit (RE-Unit) has been established by the Ministry of Energy and 
Mineral Development (MEMD) to execute rural electrification policy and projects. The 
feasibility of projects will be assessed on social, Economic and Environmental criteria. In the 
event where the Ministry or the Electricity Regulatory Authority identifies the project for 
development, they will advertise the site for competitive bidding by the interested competent 
investors. 
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The power supply system may be vertically integrated and owned and/or operated by the 
same entity from generation to distribution, and sale.  Alternatively there may be a number of 
separate entities owning or operating the different components of generation, distribution and 
sale. Ownership and operation of the systems can vary from project to other.  An entity may 
own assets and give them to another entity for operation under some arrangement.  
Alternatively the owner of assets may also be the operator of the system. Communities 
initiating rural electrification projects will need to establish a legally recognizable entity in 
order to qualify for grant awards. Project sponsors must satisfy two requirements: Projects are 
not to be managed or majority-owned by the public sector and must demonstrate community 
support.  Community participation helps ensure that supply and service levels are appropriate 
to local requirements.  Private companies, who recognize that maintaining good relations with 
the community helps reduce the likelihood of conflicts with them, also value the support of 
local communities. 

It requires both a survey of energy use pattern and a survey of basic needs and the current 
consumption, the project should be evaluated in terms of costs, benefits and system 
efficiency, the amount of energy delivered, system characteristics and socio-cultural 
compatibility. 

Uganda must depend on and benefit from the abundant renewable energy technologies 
(RETs) which are now available in some countries technology transfer systems. Our program 
has adopted the view that technology transfer should be based on the following known 
criteria: the development of local, regional and national scientific and technological capacity 
in the field of solar energy technology; to evaluate and select from these solar energy 
technologies with potential for specific local applications; to modify and adapt these 
technologies to meet the national requirements. The merits of RET transfer should: view 
national policy on RETs as a useful tool for organizing, strengthening and mobilizing the 
national scientific and technological capacity for the applications of solar energy technology 
to strengthen socio-economic development of the country. Other elements are: to generate and 
develop solar energy technologies and apply them to productive sectors and to operate, 
maintain competitive efficiency; it should endeavor to actively promote bilateral, regional and 
bilateral cooperation in all aspects of solar energy technology. 

Since the rural population of Uganda has remained largely disconnected from the main 
national grid and the commercial energy market, it has been dependently consuming 
traditional energy resources mainly wood fuels.  This has sparked off immediate 
environmental consequences of wood energy crisis such as deforestation, desertification and 
associated soil erosion, by water and wind with the resultant dramatic productivity decline of 
land and the danger of increased siltation of reservoirs. 

Concerted efforts to stave-off the perils of this current tide of wood energy crisis for the 
medium and long term measures must be ruthlessly tackled through the following policy 
options, afforestation, re-afforestation, agro-forestry, energy farming, development and 
introduction of fast growing wood fuel tree species, efficient wood burning stoves, improved 
kilns, better control and management of the rapidly disappearing forest resource. Uganda is a 
net oil importer with the oil bills alone accounting for well over 50% of the annual national 
forex earnings aggravated by huge foreign debts and unfavorable balance of payments. 

The present national infrastructure for the delivery of kerosene to the rural dwellers will still 
require more investments and time to become effective.  The options available to the villagers 
involve rapid depletion of biomass resource in order to meet their energy needs mainly for 
lighting, cooking and heating.  
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This obviously results in deforestation, desertification, and soil erosion leading to disastrous 
socio-economic, environmental, ecological and dramatic climatic changes in several parts of 
the country. The policy interventions include increasing the supply of biomass resources and 
decreasing the demand through afforestaiton and re-afforestaiton programmes as well as 
promoting the development of fuel-efficient wood burning technologies and devices.  This 
aims at national fuel saving oar conservation through efficient and economic fuel utilization.  
The solar option is an alternative approach, which involves shifting to alternative fuel sauces 
as one of the short term remedies available for several off- grid and remote areas in the 
country.  

Following the sharp oil price increases prompted by the 1973-74 oil shock uncertainties in 
supplies, difficulties in production transporting and transporting fossil fuels, environmental 
degradation together with other energy related problems, Uganda could focus more attention 
to the non- conventional sources of energy. These sources are plentiful in the country and it 
would be imperative to put some resources aside for their development as stipulated in the 
Nairobi plan of action (NPA) of 1981. In this connection, emphasis should be placed on the 
efficient use of the national scarce capital. The phenomenon, which still offers us great 
challenge today.     

The following and Development activities in Renewable energy technologies (RETS) some of 
them are quite rudimentary: Household biogas production, ethanol, charcoal production, 
woodstoves and waste incinerators, wind systems, solar systems ethanol, PV, active, biomass 
briquetting, wood electrogasitificaiton, wood kilns, ceramic stoves, small-hydro/micro-hydro, 
oil, plants, nuclear, geothermal and natural gas production, animal (muscle) power, peat 
energy. 

Regional cooperation's in renewable energy should cover:  regional and international plants of 
action, technical support, and collaboration in research and development, Flotation and 
training, technology transfer and information sharing (networking) among the stakeholders. 

Renewable national policy operates call for comprehensive energy resource assessments, data 
collection surveys of available resources, social -oriented national plan.  The International 
Finance Corporation (IFC) has given a 10-year fiscal electrification loan of $ 450m up to 
2010. The national renewable energy plan should include; out-part oriented production targets 
for relevant sources, the production of institutions (public and private) for research, 
development, adaptation and demonstration of roads, training and public education.  This 
should include integrating renewable energy education in the formal and non-formal 
education programmes to make renewable energy wood" a household name to all wood 
citizens.  This is the challenge to which we should all be deeply committed.  

The ERT program has four major components:- main grid - based extension to cover peri-
urban and rural areas, isolated grid systems for relatively populated areas to cover towns 
trading centers, solar PV system for isolated households and institution in remote areas, and 
the development of local renewable energy sources for power generation. New approaches to 
rural electrification new government programme for rural electrification is called energy for 
rural transformation (ERT).  It hopes to increase rural electricity access from almost 1% to 
day to about 10% by 2010. It aims at developing Uganda's "small" renewable resources for 
power generation by about 20% of the total national energy supply.  It aim accelerate RE 
market especially solar technology development through increased quality, reliability and 
social acceptability of the RETs. Small or mini-hydro plants, ethanol, wind geothermal and 
biomass technologies are among the front -runners in Uganda" power investment priority, 
policy document issued by energy resources department (in the MEMD). 
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As a result, the government has enacted appropriated legislations to enforce the energy 
policies which guarantees a suitable framework for the smooth execution of all private 
development of renewable energy projects in the country. On the other hand, local 
communities and local governments (districts) are mandated to initiate rural electrification 
projects (not exceeding 2mio capacity) according to the electricity Act, 1999.   The law also 
authorities local administrations to issue licenses, approve or adjust power taints in their 
localities. Renewable energy projects developers are being considered for a new imitative 
called ‘smart subsidies ', which applied on initial capital investments. The World Bank funds 
ERT projects while its implementation is supervised by the Ministry of Energy and Minerals 
Development (MEMD).  Some renewable energy projects (REPs) are funded by the UNDP's 
under small grants facility (UNDP EF SGP).   

The following projects are already benefiting from the funds:  Hydromax Power Project 
(Hoima district), Kakira Co-generation plant, West Nile Rural Electrification plan, Kisiizi 
Hospital Power Company Ltd and Nyabushozi Photovoltaic project (Household energy use). 
ERA is a new statutory body established by the electricity Act of 1999 to regulate the 
generation, transmission, distribution and sale of electricity in Uganda.  Electricity regulatory 
Act was set up to boost power supply and demand, attract private capital and entrepreneurs, to 
make power sector financially viable and efficient. 

Energy management inefficiencies in Uganda are largely due to: leaks in the systems (over 
30%), inefficiency of energy conversation, inefficient design, in appropriate matching of 
energy quality to end -use, inefficient social systems, inefficient, metering and billing 
systems, power thefts.  

Some private sectors are already generating alternatively power supply.  They include: 
Kilembe mines limited, Kasese Cobalt mining company, Kakira Sugar works and Rukungiri - 
Kasese power Generation Company. The key words for national environment management 
policy instruments adopted by Uganda are: Valuation (green accounting); economic 
instruments (incentives and disincentives); macroeconomic policy; institutional reforms, 
policy and legal reforms; Environmental information for public awareness; environmental 
audits, environment impact assessment (EIA); and international environmental conventions. 
The current catchwords for Uganda's National Environment Management Objectives are: 
efficiency, equity, growth quality of life, sustainability, food security, independence, and 
stability.  

A green curriculum approach to education and capacity building has become operational at 
Kyambogo University to address the major energy policy and technology issues for 
sustainable development. The crucial role of education and capacity building in taking the 
“renewable energy revolution” to every doorstep in Ugandan. Policy and legal contradictions 
are a major setback to the successful implementation of the green technology for sustainable 
development. Technology transfer and international cooperation linked with research and 
development activities are vital for the success of eco-technologies in Uganda. Environmental 
Education approach is one of the cheapest ways of ensuring a rapid development for the 
success of sustainable development policy in Uganda and the AU.   

 
 
 
 
 
 
 


