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Part A - Executive Summary 

1 SADC Regional Energy Access Strategy 

1.1  Goal and Objectives  

Improving energy access is a major goal of energy policy in all SADC Member 
States.  Everyone in SADC has some degree of access to energy, but this is often 
restricted and inadequate. People aspire to use more energy and to do so in a way 
that involves high quality fuels which are readily available, are affordable and 
attractive enough for people to be willing to pay for them. Increasing access to such 
ôsuperiorõ forms of energy on a reliable basis is a basic requirement both for 
sustaining the national level of economic development , for reducing poverty and 
allowing people to improve their standard of living.  

Within SADC, improving energy access is fundamentally a national rather than a 
regional responsibility. Efforts made at the r egional level must largely be 
supportive of and complementary to endeavours at the level of Member States.  

At the high level SADC Regional Energy Access workshop  held in Maseru on 
November 4, 2009, the following SADC Energy Access goals were agreed:  

 Member States have as a strategic goal  the harnessing of regional 
energy resources to ensure, through national and regional action, that 
all the people of the SADC Region have access to adequate, reliable, 
least cost, environmentally sustainable energy services. 

 The operational goal  is to endeavour to halve the proportion of people 
without such access within 10 years for each end use and halve again in 
successive 5 year periods until there is universal access for all end uses. 

It is noted that for some countrie s 10 years will be too generous for a halving of the 
access deficit, while for others 10 years may be too difficult, but the 10 year target 
nonetheless is a useful reference point for discussion of national and regional 
energy access improvements. 

Taking account of the existing situation in the region and the aspirations of 
stakeholders, these goals are further elaborated into specific strategic objectives of 
the SADC Regional Energy Strategy in Section 1.4 and these then become the 
foundation of the Action  Plan that is presented in Sections 2.1 and 2.2. First, 
however, in the following two sections , definitions and the principles for  a twenty -
first century energy access strategy for SADC are provided . 
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1.2  Definitions  

When moving between the national and the regional level, and particularly when 
cross-country comparisons are to be made, it is important to ensure that there is a 
clear and shared understanding of the key issues and concepts. The key definitions 
presented and agreed at the Maseru workshop for ôenergyõ and ôenergy accessõ are 
as follows: 

 Energy: refers to the traditional and modern resources and technology 
used to provide light, power and heat. Based on cost, efficiency and 
convenience, current energy end-uses can be classified into three broad 
areas: 

 lighting and small power,  usually provided by biomass and 
petroleum based products (candles, paraffin lamps, etc), or grid 
and off -grid electricity (rechargeable and non-rechargeable 
batteries, solar PV, small hydro, wind and small diesel/petrol 
generators); 

 heavy power, usually provided  by animal draught power for non-
mechanical ploughing or machinery connected to grid and off -
grid electricity or that uses petroleum products  for other end uses; 
it should be noted that cooling needs such as air conditioning and 
refrigeration are some of the applications that require heavy 
power.  

 heat, usually provided by biomass (wood, charcoal, crop residues, 
cow dung etc), coal and coke, plus grid and off-grid electricity and 
petroleum products.  

The versatility of electricity in meeting all the different end -uses makes 
this an energy source of special interest and attention. 

 Energy access: the preferred definition of access is the actual use of the 
form of energy 1. 

This definition is particularly well suited to electricity , where for 
households access to electricity is best considered as the actual use of 
electricity by a household through connection to the grid or some form 
of off -grid electricity. ôAccessõ is often used in a wider sense of a 
household being located in a centre where electricity is available, but 
this concept is more accurately labelled as an electricity ôpenetration 
rateõ.  

                                                      

1 Alternative definitions of ôenergy accessõ are usefully explored in Abeeku Brew-Hammond (2007) 
Challenges to Increasing Access to Modern Energy Services in Africa, background paper prepared for 
FEMA Conference on Energy Security and Sustainability, Maputo.  
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Access in this usage definition can be usefully disaggregated into the 3 
Aõs - availability,  affordability  and acceptability  (this reflecting both 
cultural acceptability and the consumersõ willingness to pay  - WTP). 
The 3 Aõs indicate why a household which has electricity access will 
certainly use electricity  for lighting but may choose to continue to use, 
say, charcoal or wood for cooking because electricity for cooking would 
be unaffordable or perceived to be too expensive relative to other forms 
of energy for cooking, or may lack other, more subtle, attributes such as 
the cultural aspects of families congregating around cooking fire s. The 
economic aspects (affordability and WTP) relate both to the capital costs 
of appliances to use a particular form of high quality  energy as well as 
the recurrent costs of buying the energy that is needed on a regular 
basis. 

Interactions between the 3 Aõs make for considerable complexity in 
energy choices, particularly those made by households for cooking and 
heating. This makes it difficult to neatly carry over the ôusageõ concept 
of access to forms of  energy other than electricity. Rich households wh o 
can easily afford say LPG for cooking and electrical heaters for space 
heating may choose instead to use charcoal braziers for most of their 
cooking and open fires for heating. It is common for there to be a mix of 
energy sources used by households on di fferent occasions and in 
different seasons. Even poor households may use a range of energy 
sources, but the range from which poor families choose is much smaller.  

From this viewpoint, the ideal measure of access would be ôability to 
chooseõ a high quality  form of energy for a particular end use, whe ther 
or not the high quality energy  actually chosen. Empirically, it is  difficult 
to define a measure to capture ôability to chooseõ and in practice actual 
usage is most usefully  taken as the measure of access. In the sort of 
instances described above, access in the sense of ability to choose energy 
sources will likely  be higher than access measured by actual usage. 

It has been agreed that the usage concept of energy access will be 
universally adopted in SADC, th ereby paving the way for meaningful 
cross-country comparisons to be made. 

The practical implication of these definitions is to focus the formulation of policies 
on enabling people to meet specific energy end-use needs. The emphasis therefore 
is on applications rather than technologies, which is the more typical emphasis in 
energy access studies and strategies. This is not to suggest that technologies are 
irrelevant or unimportant: ultimately access strategies come down to rolling out 
certain technologies. Some of the important access-oriented innovations which are 
being widely deployed throughout Africa (such as, in the electricity sector, ready 
boards and modernisation of pre -payment meters) have their origins in SADC.  
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1.3  Principles  

The change in focus from ôtechnologiesõ to ôapplicationsõ and the emphasis on 
energy access that goes beyond availability to embrace affordability and 
acceptability, requires that a number of what can be characterised as ôcommon 
conceptsõ be re-interpreted and reformulated . This is done in Table 1, which 
identif ies key principles relevant for a SADC energy strategy in the tw enty-first 
century.  

Table 1  Principles for a 21 st century energy access strategy 

Common concepts Observations and new 
interpretations  

Principles to promote energy 
access 

Electricity access and 
energy access are 
often considered as 
one and the same 
thing  

Disproportionate allocation of 
resources towards electrification at 
the expense of other energy types 
that may be more appropriate. The 
agenda for meetings of SADC 
Energy Ministersõ is mostly 
devoted to electrification and yet a 
large though hopefully declining 
proportion of SADC citizens will 
continue to be dependent on non-
electrical energy options for the 
foreseeable future.  

Although t he goal of universal 
electrification is desirable, for 
most SADC countries it is a 
challenge for the very long-
term because of the massive 
investment resources which 
would be required and which 
are beyond reach. 

The focus should thus be on 
developing a ôportfolioõ of 
least-cost energy options to 
fulfil lighting, power and 
heating needs.  

Energy requirements 
need to be 
subsidised to cater 
for the poor  

The ôpoverty argumentõ has been 
exploited by politically influential 
urban elites, resulting in 
consumption  subsidies for the rich 
which leave no resources to extend 
access to the poor, who  often end 
up paying more for inferior energy 
services. In practice the poor end 
up subsidizing the rich.  

 

While subsidies have an 
important role to play in 
extending access, subsidy 
programmes need to be 
carefully designed and 
targeted. Subsidies, especially 
for consumption, are not 
always needed: there is a large, 
willing -to-pay market for 
energy products and services 
which is not yet quantified. As 
a rule of thumb , countri es with 
less than universal access 
should prioritise access over 
consumption subsidies.   

Biomass is an 
inferior form of 
energy 

Although biomass is 
acknowledged as the main energy 
source for the majority of SADC 
households and perhaps even 
increasing size of the population in 
absolute terms, there are hardly 

Accept the reality that biomass 
is here to stay and can be a 
carbon-neutral energy resource 
if well -used. In the developed 
world, far from being ôinferiorõ, 
wood has become an energy 
carrier of choice. There is need 
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Common concepts Observations and new 
interpretations  

Principles to promote energy 
access 

any resources devoted to 
improved production and 
consumption of this resource.  
With one or two exceptions, there 
are no official quantitative 
statistics of biomass energy 
production and use.  

 

to ômoderniseõ biomass, that is:  

 change perceptions of 
policy makers 

 give users truly 
appropriate and more 
sustainable ways to use 
biomass energy resources, 
for example through mass 
produced cooking, heating 
and lighting products from 
reputable companies with 
better quality control, 
technological and 
marketing skills than 
current artisanal 
approaches.  

People need to be 
assisted to climb the 
ôenergy ladderõ to 
eventually attain 
access to ômodernõ 
energy services such 
as electricity and 
petroleum products  

Energy choices are more complex 
than the energy ladder approach 
implies. Well -off households with 
access to electricity typically 
continue to have a ôportfolioõ of 
energy sources for cultural or 
other non-income related reasons.  

In particular, in many electrified 
households, non-electrical and 
tradit ional forms of energy often 
continue to be used for cooking 
and heating. 

Policy makers need to fully 
incorporate the energy 
portfolio concept into energy 
access strategies. 

Focussing on applications 
rather than technologies will 
help to sharpen this approach. 

Electrification and 
other high quality  
energy services 
stimulate economic 
production and 
improve quality of 
life  

Experience shows that economic 
and social development is only 
enhanced where the economic 
activities already existed based on 
inferior energy resources, or where 
productive uses of energy were 
concurrently developed.  

The development of electricity 
and other energy services has 
to be integrated with 
productive uses to create the 
income base needed to pay for 
the energy investments. 

Quality o f life applications, e.g. 
for improved domestic, health 
and education services, are 
more sustainably developed on 
the back of productive use 
applications  

Cost-reflective 
energy pricing 
promotes investment 
viability  

In practice most governments only 
pay l ip service to the concept of 
cost-reflective prices and are more 
concerned with the political 
consequences of energy prices than 
the viability of energy companies, 
hence the limited private sector 
involvement and continued public 
ownership of major energy service 

Cost reflective but competitive 
prices (including well designed 
subsidies) will result in viable 
and affordable energy products 
and services and will permit 
the entry of the private sector. 
The addition of private sector 
finance would significantly 
reduce the period within which 
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Common concepts Observations and new 
interpretations  

Principles to promote energy 
access 

delivery companies. universal access can be 
achieved. 

Striking the right balance in 
energy prices is achieved 
through independent 
regulatory systems that remove 
the conflict of interest inherent 
in politically influenced 
decision making.  

Capacity building 
involves institutional 
and individual skills 
development  

In practice well -designed 
institutions with highly skilled 
people often fail to deliver due to 
lack of commitment. Sustained 
lack of commitment leads to the 
loss of the developed skills to 
ôgreener pasturesõ. 

Commitment is the missing 
ingredient in capacity building. 
It is essential not to assume 
commitment but to build 
commitment as part of capacity 
building and to have explicit 
performance measures for 
commitment.  

 

1.4  Strategic framework  

As recorded in Section 1.1, the goals of the SADC Energy Access Strategy are at the 
strategic level to harness regional energy resources to ensure, through national and 
regional action, that all the people of the SADC Region have access to adequate, 
reliable, least cost, environmentally sustainable energy services, and at the 
operational level that  the proportion of people without such access is halved within 
10 years for each end use and halved again in successive 5 year periods until there 
is universal access for all end uses. 

Drawing on the analysis of the current energy access strengths and weaknesses in 
the region (documented as technical annexes and country studies in the main 
report)  and guided by the expectations of the different stakeholders, the framework 
for achieving the above goals consists of the following 7 elements: 

 Statistics:   improved systems of providing accurate information, 
especially quantitative data, on energy access. 

 Applications:  focus on energy end-uses rather than technologies 

 Biomass: recognition of the dominant role of biomass in the present and 
projected energy balance of most SADC countries. 

 Prices: cost-reflective but competitive prices  
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 Subsidies:  prioritise access over consumption subsidies  

 Development:  focus on use of energy to enhance economic productivity 
for poverty reduction and enhanced quality of life  

 Capacity:  ability and willingness to implement, operate and maintain 
energy access projects and programs 

In Table 2 below, each of these elements is associated with a corresponding strategic 
objective and key principles. In Section 2.1, the elements of the Action Plan are laid 
out first in terms of the responsibilities of the executing agency and then 
subsequently (Table 4, Section 2.2) in terms of the ways in which the action plan 
activities address the strategic objectives. Table 4 completes the logical flow from 
Strategy to Action Plan by laying out the Measureable Outputs and the Expected 
Outcomes for each of the strategic elements. 

Table 2  SADC Regional Energy Access Strategy 

The strategic goal  is to harness regional energy resources to ensure, through national and 
regional action, that all the people of the SADC Region have access to adequate, reliable, 
least-cost, environm entally sustainable energy services  

The operational goal  is to endeavour to halve the proportion of people without such 
access within 10 years for each end use and halve again in successive 5 year periods until 
there is universal access for all end uses.  

Strategic element  Strategic Objective  Principles  

Statistics:   improved 
systems of providing 
accurate information, 
especially quantitative 
data, on energy access. 

 

To improve the quality 
of planning and 
measurement of 
performance of energy 
access strategies and 
plans 

 Statistics must be based on agreed 
definition of access 

 Information and data to focus on  
availability, affordability and 
acceptability of energy services 

 Spatial data should be collected 
using a common GIS approach 

Applications:  focus on 
energy end-uses rather 
than technologies 

To fulfil light, heat and 
power needs using the 
least-cost socially 
acceptable energy 
service for each end use.  

 Promote balanced portfolio of 
energy options for the different 
end-uses because there is no 
single technology that can fulfil all  
energy uses at least-cost in a 
socially acceptable way for all 
consumer groups and markets. 

 Energy access strategies that are 
focused on end-uses ensure that 
all the needs of the people are 
catered for.  
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Strategic element  Strategic Objective  Principles  

Biomass: recognition of 
the dominant role of 
biomass in the present 
and projected energy 
balance of most SADC 
countries. 

To attract resources that 
ensure the efficient 
production and 
utilisation of biomass 
energy resources 

 ôModernisationõ of biomass helps 
to raises its status and enhances 
the range of applications for 
biomass users 

 Promote inexpensive stand-alone 
biomass energy technologies that 
really are ôappropriateõ for and 
are willingly adopted by the 
intended beneficiaries.  

Prices: cost-reflective 
but competitive prices  

To balance the interests 
of energy investors and 
consumers 

 Independent, professional and 
transparent energy regulation  

 Regulators must insist on least-
cost development and operation 
as well as socially-acceptable rates 
of return in order to have greater 
efficiency and competitiveness in 
the energy industry.  

 Share regulatory experience at the 
regional level and harmonise 
regulatory approaches  

Subsidies:  prioritise 
access over 
consumption subsidies  

To promote more 
carefully justified and 
targeted subsidies for 
the less privileged 

 Focus of subsidies to be on 
creating access, rather than to 
promote consumption  ð capital 
subsidies (often on a per 
connection basis) rather than 
recurrent subsidies 

 Careful, adaptive implementation  
of subsidies, based on accurate 
quanti tative data, to ensure that 
the rich are not subsidised by the 
poor 

Development:  focus on 
use of energy to 
enhance economic 
productivity for poverty 
reduction and enhanced 
quality of life  

To improve the 
coordinated 
development and 
implementation of 
energy, social and 
economic strategies and 
plans.   

 Greater efforts at the national 
level to integrate economic, social 
and energy planning  

 Quality of life applications, e.g. 
for improved domestic, health 
and education services, are more 
sustainably developed on the 
back of productive use 
applications 
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Strategic element  Strategic Objective  Principles  

Capacity:  ability and 
willingness to  
implement, operate and 
maintain energy access 
projects and programs  

To develop and sustain 
long-term commitment 
to energy access goals 
and objectives 

 Capacity building must in clude 
the development of a constituency 
for the intended objectives, as 
well as the institutional and 
individual skills and resources 
needed to ensure successful 
implementation.  

 Improve enabling environment 
and organisational structures at 
the national level 

 Enhance professional 
development frameworks for 
energy officials 
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2 SADC Regional Energy Access Action Plan 

2.1  Action Plan  implementers, activities and scheduling  

Energy access is primarily a national responsibility, rather than a regional one, and 
the Memb er States are responsible for a number of primary activities in the Action 
Plan that is laid out in this section. The first activity is for the Department of Energy 
to publicise the adoption of the SADC Energy Strategy and Action Plan , seeking to 
involve o ther actors (including energy research and training institutions, 
community groups, NGOs and the private sector) in implementation.  

At the regional level, the main roles of the SADC Energy Programme are to 
mobilise resources for energy access activities and to be a catalyst or facilitator of 
exchange of information on best practice within the region. However, t he SADC 
Energy Programme is already extremely overstretched and the implementation of 
the Action Plan is premised on the first step being the recruit ment of a full -time 
Energy Access Adviser to work within the Programme on a contract of at least 3 
years.  

The financial resources which are to be raised are for 4 main purposes: 

 Recruitment and employment of a full -time Energy Access Adviser for 
an initia l period of 3 years 

 Hiring of  Consultants to execute a 1 year project during which they will 
produce Guidelines on National Energy Access Strategies and Energy 
Access Reporting Guidelines, as well as producing the baseline SADC 
Energy Access Yearbook 

 Support for establishing and maintaining a SADC Energy website  

 A Drawdown Facility to support two streams of activity:  

  Regional exchange of experience 

 Commercially viable pilot projects to enhance access for light, heat 
and/or power delivery  

Once recruited, the Energy Access Adviser  and the team of Consultants  will be two 
other actors assisting the Member States and the SADC Secretariat in the 
implementation of the Energy Access Strategy and Action Plan. In Table 3 below 
the activities of the Action Plan are allocated to the four implementing parties.  

It is envisaged that the Action Plan will be implemented over a period of 3 years. 
The overlapping scheduling of the activities and the timing of the delivery of the 
main tangible outputs are given in Figure 1.  It  is assumed that the Energy Adviser 
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will be recruited by mid 2010, with the Action Plan elements being implemented 
immediately thereafter.  

Table 3  SADC Regional Energy Access Action Plan  

Implementer  Activities  

Member States 1. Publicise adoption of SADC Regional EA Strategy & Action Plan  

2. Support resource mobilisation by SADC Secretariat 

3. Prepare improved national energy access strategies and masterplans 
using GIS-based information on access 

4. Adopt appropriate pricing and sub sidy policies  

5. Strengthen national regulation of the energy sector 

6. Improve coordination of energy and development planning  

7. Plan & implement pilot projects with Drawdown Facility support  

8. Participate in sharing of experience with other Member States 

SADC Energy 
Programme 

1. Secure resources for implementing SADC EA Action Plan  

2. Recruit and support Energy Access Adviser 

3. Assist in recruiting and supervising Consultants  

4. Chair Drawdown Facility Board  

5. Report periodic ally  to SADC Energy Mini sters and officials 

Energy Access Adviser 1. Recruit and supervise the energy access consultants 

2. Establish and maintain SADC Energy website 

3. Establish and manage the SADC Regional Energy Access Drawdown 
Facility  

4. Support Member States to develop National Energy Access Strategies and 
pilot projects  

5. Update SADC Energy Access Database, Yearbook and annual SADC 
Regional Energy Access Reports 

Consultants 1. Develop Energy Access Reporting Guidelines 

2. Develop summary measure(s) of energy access 

3. Develop Guidelines for National Energy Access Strategies 

4. Document best practice in energy access subsidies 
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5. Compile the SADC Energy Access Database, Yearbook and first annual 
SADC Regional Energy Access Report 

6. Present findings at a regional stakeholder workshop  
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Figure 1  SADC Energy Access Action Plan Implementation Schedule  

Months from the start 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

1. Publicise adoption of SADC Regional EA Strategy & Action Plan

2. Support resource mobilisation by SADC Secretariat

3. Prepare improved energy access strategies and plans

4. Adopt appropriate pricing and subsidy policies

5. Strengthen national regulation of the energy sector

6. Improve coordination of energy and development planning

7. Plan and implement pilot projects with Drawdown Facility support

8. Participate in sharing of experience with other Member States

1. Secure resources for implementing SADC EA Action Plan

2. Recruit and support Energy Access Adviser

3. Assist in recruiting and supervising Consultants

4. Chair Drawdown Facility Board

5. Report periodically to SADC Energy Ministers and officials

1. Recruit and supervise Energy Access consultants

2. Establish and maintain SADC Energy website

3. Establish and manage SADC Reg Energy Access Drawdown Facility

4. Support Member States with National EA Strategies & pilot projects

5. Update SADC Energy Access database, yearbook & annual reports

1. Development Energy Access Reporting Guidelines

2. Develop summary measures of energy access

3. Develop Guidelines on National Energy Access Strategies

4. Document best practice in energy access subsidies

5. Compile baseline SADC EA Database, Yearbook & Report

6. Present findings at regional stakeholder workshop

Draft and final consultant reports Stats Guidelines Nat Str GL    Workshop Final Guidelines  1st      Ministers'    2nd Report on    3rd Report on

SADC documents and outputs Resources & EA Adviser REAC DDF Website  Dr Yearbook Final Yearbook  Rep       meeting    pilot projects    pilot projects

Months from start 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Member States' Energy Access Activities

Measurable Outputs

SADC Energy Division Activities

Energy Access Adviser Activities

Consultants' Main Tasks
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2.2  Implementation Commitment  

Energy access strategies and action plans are essential but not sufficient to ensure 
that energy is delivered to the people. The effectiveness of strategies and plans is 
largely a function of the level of determination that stakeholders, especially those in 
leadership positions, have towards achievement of the strategic goals and 
objectives. Commitment is what makes for a conducive enabling environment 
which facilitates the individual and organisational capacity needed to develop and 
implement energy access strategies and plans. A common factor among all 
countries which have achieved high levels of energy access is the strong and 
consistent commitment by political and other stakeholders. Commitment by key 

stakeholders to the strategic framework laid out in this report is the principal 
outcome that this study hopes to achieve.   

Commitment to the Regional Energy Access Strategy and Action Plan needs to be 
shown first and foremost by the Member States. They need to publicly express their 
support and to back the SADC Secretariat in its resource mobilisation efforts. They 
need to work with the consultants developing the Energy Access  Reporting 
Guidelines and the National Energy Access Strategy Guidelines, but more 
importantly they need to actually collate and make available their data on energy 
access, to improve their own policy and strategic frameworks and formulate and 
implement pi lot energy access projects.   

Commitment from Member States will also be critical to the success of the Action 
Plan as seen from the SADC Energy Programme perspective. The SADC 
Secretariatõs inputs will be delivered primarily by the Energy Access Adviser, who 
will in the first few months  be working on establishing the Drawdown Facility and 
the SADC Energy website. Subsequently, most of the time of the Adviser will be 
spent working with the Member States on the ir national strategies and pilot 
projects. 

2.3  Outpu ts and Outcomes of the Action Plan  

It is important in developing a strategy and action plan to ensure that the activities 
and associated deliverables or outputs are likely to lead to the desired but not 
directly controllable outcomes. Table 4 below completes the elaboration of the SADC 
Energy Access Strategy and Action Plan by linking the Action Plan activities to the 
strategic objectives, noting the measurable outputs (as discussed and scheduled in 
the previous section) and relating these to the expected outcomes. 
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Table 4  From Strategic Objectives to Outputs and Outcomes   

Strategic 
objectives  

Activities  Measurable 
Outputs  

Expected Outcomes 

Statistics: To 
improve the quality 
of planning and 
measurement of 
performance of 
energy access 
strategies and plans 

 

1) SADC Energy 
Programme to source 
funding and recruit 
consultants and an 
energy access adviser  

2) Consultants to 
establish energy 
access measures 
including an energy 
access index 

3) Consultants to 
develop Energy 
Access Reporting 
Guidelin es 

4) Consultants to 
compile baseline 
SADC Energy Access 
Yearbook  

5) Adviser  to assist 
SADC Energy 
Programme to prepare 
and present first 
annual energy access 
report for SADC 
Energy Ministers (next 
meeting after report)  

1) Energy Access 
Index and other 
access measures 

2) Energy Access 
Reporting 
Guidelines 

3) Baseline SADC 
Statistics 
Yearbook, with 
energy access 
data provided 
on a uniform 
basis 

4) Workshop for 
presentation, 
discussion and 
adoption of 
baseline 
yearbook and 
planning 
guidelines 

5) First annual 
report on SADC 
Energy Access 

 Better 
understanding of 
current status, 
hence better 
policies 

 More meaningful 
performance 
monitoring and 
inter -country 
comparisons 

Applications:  To 
fulfil light, heat and 
power needs using 
the least-cost socially 
acceptable energy 
service for each end 
use. 

1) Member states to 
prepare improved 
national energy access 
strategies and plans 

2) Adviser  to establish a 
SADC Energy Website 
for dissemination of 
energy information, 
giving special focus to 
replicable lighting, 
heating and power 
projects 

3) In consultation with 
public and private 
energy service 
agencies and 
companies, adviser to 
work with Member 
States to design and 
pilot commercially 

1) SADC Energy 
Website 

2) Replicable 
commercially -
viable pilot 
projects in as 
many SADC 
countries as 
possible for 
increasing 
energy access for 
lighting and/or 
heating and/or 
power.  

 

 

 Energy rather than 
technology access 

 Greater awareness 
of energy access 
experience and 
hence more rapid 
uptake of 
productive new 
approaches 
suitable for the 
SADC region 
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Strategic 
objectives  

Activities  Measurable 
Outputs  

Expected Outcomes 

viable light, heat and 
power delivery 
models  

Biomass: To attract 
resources that ensure 
the efficient 
production and 
utilisation of biomass 
energy resources 

1) ôProbecõ project to 
concentrate on energy 
technologies that are  
demonstrably 
ôappropriateõ for and 
willingly adopted by 
the intended 
beneficiaries  

2) Adviser  to market the 
SADC region for pilot 
projects of 
multinationals 
working on 
modernising biomass  

1) Replicable and 
commercially 
viable pilot 
projects 

 Biomass no longer 
regarded as 
inferior  

 Prominence to 
biomass in 
national energy 
policies and 
strategies 

Prices: To balance the 
interests of energy 
investors and 
consumers 

1) Each country to 
strengthen the 
independence and 
professionalism with 
which energy prices 
are regulated  

2) SADC to propose the 
expansion of RERAõs 
mandate to cover all 
forms of energy  

1) Cost reflective 
and competitive 
prices 

 Balance between 
the interests of 
consumers and 
producers of 
energy 

 Greater efficiency 
and 
competitiveness in 
the energy 
industry  

 Internally 
generated 
resources to 
expand energy 
access 

Subsidies:  To 
promote more 
carefully justified and 
targeted subsidies for 
the less privileged 

1) Consultant 
recommendations for 
improved targeting to 
be presented and 
discussed at 
stakeholder workshop 
and included in 
Guidelines for 
National Energy 
Access Strategies 

2) Energy adviser to 
publish best practice 
subsidy lesson on the 
website 

 

1) Effectively 
targeted subsidy  
programmes 

 

 Subsidies which 
reach intended 
beneficiaries 

 Acceleration in 
energy access 

 Avoidance of the 
poor subsidising 
the rich 
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Strategic 
objectives  

Activities  Measurable 
Outputs  

Expected Outcomes 

Development:  To 
improve the 
coordinated 
development and 
implementation of 
energy, social and 
economic strategies 
and plans. 

1) Countries to improve  
multi -sector 
coordination of 
development  

2) Energy adviser to 
publish on the website 
an inventory of 
innovative and 
successful experiences 
of productive use of 
energy for poverty 
reduction   

1) Formal 
structures at 
national level to 
improve the 
integration of 
economic and 
energy planning  

 Prioritisation of 
productive use of 
energy 

 Expanded sources 
of funding for 
energy 
programmes 

Capacity:  To develop 
and sustain long-
term commitment to 
energy access goals 
and objectives. 

1) SADC Energy 
Programme to source 
funding and establish 
drawdown facility for 
pilot projects and 
regional exchange of 
experience 

2) Energy adviser to 
assist SADC Energy 
Programme to help 
build national 
commitment to energy 
access by promoting 
the adoption of access 
statistics as the formal 
measure of 
effectiveness of SADC 
Energy activities 

1) Sharing of 
national energy 
access 
experience 
within the 
region through a 
variety of 
mechanisms 
includin g 
exchange visits, 
website etc 

2) Formal approval 
of energy access 
as performance 
measure for 
effectiveness of 
SADC Energy 
activities 

 Much higher 
degree of 
implementation of 
planned energy 
activities  

 Improved 
institutional and 
individual 
performance in 
policy  making, 
regulatory 
oversight and 
energy delivery  
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Part B ð Elaboration of the SADC Energy Access Strategy 

3 Energy Access Statistics 

The importance of statistics is reflected in the old adage - what gets measured is 
what gets done.  The questionnaires that were sent out as part of the research for 
this Strategy were designed to get statistics that would help assess which energy 
subsectors were the focus of current policies, strategies and plans. It was not 
surprising that amongst the replies which were received the most easily available 
statistics were for electricity and petroleum products ð these are also the most active 
energy sub-sectors at regional and member country level.  

In most countries, the acknowledged largest energy sector, biomass, has the least 
reliable or no statistics, demonstrating the fact that current energy access projects 
and programmes are not addressing the needs of the vast majority of the people. 
The amount of wood or charcoal produced from natural forests or plantations is 
unknow n. The amount of wood or charcoal purchased or freely collected is 
unknown.  

The productive use of energy is an important area where statistics would be very 
useful for development of appropriate policies and plans. An assessment of energy 
use statistics for rural businesses would establish where energy investments would 
be economically and financially viable to avoid the wasted investments that often 
follow politically -determined project site selection.  

Where there are available statistics, they are more reliable from the supply side but 
not from the demand or end -use side.  There are statistics on the generation, 
transmission and distribution plant installed, number of customer connections, 
power and energy generated and consumed, quantity of fuel imported  or produced, 
quantity sold and amount of money spent or earned.  However , reliable statistics on 
end uses and even the number of potential end users are often very difficult to find .  

With a few exceptions, most countries have statistics on technologies but not on end 
uses. For example the number of electricity connections is available but the number 
of those using the electricity for light, power or heat is often unknown.  

There are no agreed definitions or types of data to be collected which makes it 
dif ficult for inter -country comparisons. For example some countries define access in 
terms of proximity to the energy source, which is misleading because affordability 
constraints are not taken into account. Only actual usage would confirm energy 
access. Reliable numbers of households, businesses, education and health 
institutions  are not readily available . Without these numbers it is not possible to 
verify the percentages of the population and of these institutions with energy 
access. 

Many countries have subsidies but there are few statistics on the actual subsidies or 
that support the level and types of subsidies given. Although some countries have  
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statistics on the amount that households and businesses spend on energy services 
as a percentage of their budgets, there are no agreed definitions of what constitutes 
affordability. The result is that high income households which spend less than 5% 
of their budgets on energy get the same or higher subsidies than poor households 
that spend 10% or more for energy.  

Without model policy documents or energy laws, actual energy policies and laws in 
different countries do not always address the same issues. The institutions that 
administer the policies and laws are also different as a result, which creates 
challenges for regional cooperation and coordination. In particular, the institutions 
responsible for regulatory oversight are very different. Some countries have energy 
sector regulators, others have sub-sector regulators and yet others have multi-sector 
regulators wit h energy or electricity as a component. The degree to which the 
regulatory agencies conform to the ideal of being professionally competent and 
independent of political pressures also varies considerably. In countries without 
dedicated energy regulatory agencies, regulatory functions are carried out by 
various ministries and are not necessarily the preserve of the ministry responsible 
for the energy sector.   

It is appreciated that local circumstances will always dictate the policies, laws and 
institutions i n member countries, and harmonisation is not  therefore being 
advocated in these areas. What is being recommended is the development of a 
common approach to the collection and analysis of statistical information and data 
pertaining to energy, based on agreed definitions and reporting periods.   

The SADC Energy Programme will be taking the lead on this, commissioning 
consultants to Develop Energy Access Reporting Guidelines, Compiling the SADC 
Energy Access Database, baseline Yearbook and the first annual SADC Regional 
Energy Access Report for presentation to the Ministers of Energy. Thereafter, these 
instruments will be marinated and used by officials in the SADC Energy 
Programme to produce updates of the SADC Energy Access Yearbook and annual 
reports. The information will be used by Member States to monitor and improve 
their national energy access strategies. 

 

4 Portfolio of Energy to meet End Use Applications 

In most of the SADC countries, there is a clear divide in energy access. There are a 
relatively small number of high income citizens, located mainly in urban areas, who 
are using high quality  energy sources, notably grid-supplied electricity, which 
serves a wide range of end-uses, and petroleum products, which are used for 
transportation and also in some settings for cooking (e.g. LPG). At the other end of 
the spectrum, the majority of SADC citizens live in rural areas and use a variety of 
inefficient, low intensity and often health -compromising energy sources, notably 
wood or charcoal for cooking and space heating, candles or paraffin/kerosene for 
lighting and small amounts of electricity for low power end uses, such as radios or 
televisions, cellphone charging and also for lighting. Women bear the bulk of the 
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burden of collecting and using biomass, and thi s in many parts of SADC seriously 
compromises their time and capacity to undertake other activities.  

As the focus of much of the discussion of energy access is on the household sector, 
Table 5 below provides a typology of the way different energy end -uses are met by 
people in different income strata. These categories are not clear cut.  What is clear is 
that as peopleõs income rise, they switch to using different forms of energy, 
although this switching tends to be partial. The energy access strategy which is 
developed in this document is thus one based on the recognition of a ôportfolioõ of 
multiple energy types that people have in the past used and will continue to use in 
the future to satisfy different end -uses.  

Table 5  Energy types and end-uses in SADC households  

Income 
strata 

Energy Types Strategic 
approach 

 

Lighting  Small power  Cooking  Space & 
water 
heating  

Poor - rural  Wood Dry cell 
batteries 

Wood Wood Modernising 
traditional 
energy 

Poor ð peri -
urban/urban  

Candles 

 

Rechargeable 
penlight 
batteries 

Charcoal 

Coal 

Charcoal 

Coal 

Paraffin 
lamps 

Dry -cell 
batteries 

Wood/ 
Other 
biomass 

Wood/ 
Other 
biomass 

LEDs 

Incandescent 
electric lights 

Car batteries 

Electricity  

Subsidised 
Electricity  

Paraffin 

 

Middle - 
rural  

Electricity  Car batteries 

Electricity  

Wood 

Charcoal 

Coal 

Wood 

Charcoal 

Coal 

Facilitating 
energy transition  

Small PV 
devices 

Small PV 
devices 

Paraffin  

Solar PV Solar PV Solar 
thermal  

SWH 
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Income 
strata 

Energy Types Strategic 
approach 

 

Lighting  Small power  Cooking  Space & 
water 
heating  

Middle - 
urban 

 Electricity   Electricity  LPG 

Electricity  

Electricity  

Low tech 
SWH  

Access achieved 
ð modify mix for 
efficiency and 
environmental 
reasons 

Upper ð 
urban/rural  

Electricity  Electricity  Electricity  

LPG 

Paraffin 

Coal  

Electricity  

LPG 

High tech 
SWH 

Coal 

CFLs 
replacing 
incandescent 
lamps 

Solar PV Solar 
thermal  

SWH 

 

The above are quality of life applications that are also applicable to social 
institutions such as schools and health centres. Productive use applications are 
different and require special study and policy support because of their potential for 
poverty a lleviation. Rural high schools and large hospitals with boarding facilities 
can be classified as productive uses that require heavy power and heating as well as 
lighting. Statistics on these applications, as well as information on appropriate least -
cost environmentally friendly energy services would help raise awareness and 
resource allocation by the developers of these institutions. 

The most common businesses in rural areas are trading, building, transport, 
farming, agro -processing and craftwork or cottage industry.  The number of 
businesses and the energy types used in these businesses depends on the 
availability or absence of high quality  energy services. Depending on the level of 
business activity, small-scale trading businesses tend to have the same energy use 
patterns as middle to upper income households. The large scale businesses are 
likely to be non -existent or to have grid or off -grid electricity depending on the 
relative cost of either. 
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5 The Continued Importance of Biomass 

There is little doubt tha t biomass will continue to play a dominant role in the 
present and projected energy balance of most SADC countries. Although statistics 
on use are woefully absent for SADC, this continued dominance can be proxied by 
the most recent International Energy Agency World Energy Outlook, which expects 
the number of people depending on biomass for cooking to rise to approximately 
2.7 billion by 2020, with nearly a third residing in Africa. Although the number 
stabilises thereafter, no significant drop is envisioned  through to 2030. 

Given biomassõ expected prevalence for the foreseeable future, it is time resources 
were properly attracted to improving its production and utilisation.  Historically, 
attention has been in the form of small-scale, donor driven program mes aimed at 
improving the use of non -modern fuels for cooking via the introduction of 
òimprovedó biomass technologies, the main one being improved cookstoves. Few 
government policies or strategies devote space or funding to improving biomass  
energy. It is tim e this trend was reversed through governments acknowledging that 
the use of biomass will play a considerable role in the energy balance of their 
countries and, as such, that its use and production need to be òmodernisedó to 
minimise the environmental damage and to attract the necessary capital.  

Specifically, the range of applications for biomass users needs to be enhanced with 
inexpensive stand-alone biomass energy technologies that are ôappropriateõ for and 
willingly adopted by the intended beneficiaries being developed and promoted. 
Fortunately, Governments need not start from ground zero as a number of high -
quality, clean, sophisticated, energy efficient, and mass-produced technologies that 
are well-packaged and marketed are currently under development.  Described in 
more detail in Annex A3.5, these new devices include modern stoves from Philips, 
Bosch and Siemens Home Appliances Group as well as large-scale funding from the 
likes of RWE and Shell.  

SADC governments should piggy -back on the work of these projects not only by 
supporting these efforts, but by incorporating them into their energy strategies and 
policies. For example, countries such as Botswana, Namibia and South Africa are 
currently setting up one -stop-shops, or òEnergy Storesó, as part of official policy in 
recognition that energy consumers use a portfolio of fuels, and want them to all be 
readily available. In Namibia, these shops are based around Recommended Energy 
Baskets, which are made up of a wide range of affordable and appropriate energy 
technologies, compatible fuels, and compatible appliances, with the final basket 
consisting of a total energy solution. Critically, these baskets include efficient 
options for biomass utilisation.  

Promoting  the efficiency and acceptance of biomass by Governments is also 
important on the supply side. With biomass playing such a large role, the 
mainstreaming and enhancement of production will help ensure that biomass is 
utilised as sustainably as possible. Likewise, the government needs to regularise 
and legalise the sector and discontinue regulations and policies which seek to stop 
its existence. For example, in Tanzania, charcoals is estimated to contribute 
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approximately US$ 650 million per annum to the economy in terms of employment, 
rural livelihoods and other areas, providing income to several hundred thousand 
people in both urban and rural areas. Often, those receiving income from the sector 
are members of poorer households working as small scale producers and traders. 
These individuals often have limited alternatives for earning a living. Likewise, 
national and local governments are estimated to lose about US $ 100 million per 
year due to failure to effectively regulate charcoal sector. Government efforts to end 
use of biomass are not only fighting a losing battle, but doing harm to their 
economies in the process.     
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6 Economics of Energy Access: Prices and Subsidies 

Approaches to the supply of modern forms of energy in SADC, as in many other 
parts of the world, have historically been supply -oriented, with emphasis on 
publicly owned energy companies being able to supply enough energy to satisfy the 
requirements of a growing population. Cost was treated as a secondary 
consideration and little attention was pa id to cost recovery. A number of major 
problems arose from this approach, ranging from inefficient use of fuels by the final 
consumer, unsustainable levels of subsidy which ultimately have to be met from the 
national budget and lack of financing of new inv estments to respond to growth and 
provide more equitable access to energy. 

Recent experience, however, shows that expansion of modern energy is best 
achieved when economic principles determine energy pricing and subsidy policies. 
Prices or tariffs should be set to inform consumers of the real economic opportunity 
costs of using energy, thereby encouraging efficient and produc tive use of energy 
and ensuring that energy suppliers can operate on a sustainable basis, including 
making investments to expand access to modern energy for the bulk of the 
population. Ideally, the policy on energy pricing should be to ensure that the full 
costs of supply are recovered - not just operating and maintenance costs, but also 
capital costs.   

Importantly, adherence to competi tive prices which fully recover costs need not be 
incompatible with affordability. By creating efficient and well capitalised utilities, 
higher quality service at a lower cost than would occur under an inefficient utility 
can be provided to all consumers. Likewise, efficient and financially sound utilities 
are better able to fund capital expenditures such as grid extension and take greater 
risks in meeting the needs of the poor than an inefficient and undercapitalised 
utility. Greater efficiency also means reduced pressure to raise tariff levels.  

Yet, as the introduction of a policy of cost recovery may lead to prices which seem 
ôhighõ relative to historical norms, broad-based suppression of prices on the 
grounds of affordability must be avoided as doing ot herwise will only lead to 
subsidies going to those who already have access (generally richer households and 
firms) and those who are willing to pay in the absence of subsidisation. That the 
most common forms of subsidies often end up with those who least n eed them has 
been confirmed in a number of studies. The regressive nature of most subsidies can 
be reduced through targeting, although many targeting programmes are not 
òtargetedó enough, with the result that the majority of poor still do not benefit. 
Likewise, subsidies for use only benefit the poor if the poor are connected. 
Although many of the poorest do not live near to the grid, most are unable to 
connect even when the grid is available because they cannot overcome the cost to 
connect.  

For this reason, government or donor resources available for subsidies contribute 
more to equity and efficiency objectives if they are spent on once-off capital 
subsidies than on subsidies to recurrent costs. Subsidies to energy prices simply 
reduce the cost of energy for those who already have access to high quality sources 
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and tend to encourage the formation of political lobby groups which seek to keep 
the recurrent price of energy low on a permanent basis. This often leads to 
unsustainable drains on national budgets, prejudicing social expenditures 
elsewhere. If instead resources available for energy subsidies are spent primarily on 
once-off capital subsidies which  enhance access to modern forms of energy, a much 
more equitable outcome is assured.  

No matter the form o f subsidy, governments must ensure the costs and benefits are 
carefully monitored. In designing the subsidy, care should be taken in ensuring that 
only the intended customers are recipients. Where subsidies are no longer meeting 
their aims, they should be adjusted to ensure their validity or else removed as soon 
as they are no longer needed. The government needs to have good information and 
to act boldly in the face of public resistance that changes in subsidies and subsidy 
removal typically provoke .  

There are good examples in SADC of countries successfully implement ing targeted 
subsidies to accelerate the pace of expansion of energy access while also 
emphasising cost-recovery. These include Botswanaõs rural electrification 
subsidies introduced as part of the countryõs 1988 rural electrification scheme, the 
overall goal of which was the  reducing of rural poverty.  The scheme, which today 
is called the Rural Electrification Collective Scheme (RECS) is described in more 
detail in Annex A2.1. Another good example are the subsidy mechanisms 
introduced by the government of Mauritius  in order to promote electrification and 
the rapid adoption of LPG as a cooking fuel  (details in Annex 4). Data was 
continually collected to  allow  the government to determine levels of affordability 
and fine-tune the efficient targeting of subsidies. Against a background of rapid 
economic growth and rising incomes, p rices were kept at levels where the average 
monthly household expenditure on e nergy services went down from 10% to 6%. 
The rationale for on-going cross-subsidies such as the electricity block tariff i s the 
fact that low income families still spend nearly 10% of their budget on energy 
services while higher income families spend less than 4%.   
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7 Energy Access and Development 

The most important issue here is the need to integrate the planning of energy 
investments with productive uses in order to enhance economic productivity. This 
needs to be done at the social level as well as macro-economic and micro-economic 
levels. At the national, macro-economic level, energy supply and access need to 
keep just ahead so as to facilitate and not constrain growth in GDP. At the micro -
economic level, the issue is to recognise that energy end uses designed for economic 
production are an important tool for poverty reduction. The energy investments 
have to be implemented in parallel with training programmes for productive uses. 
For example lighting and small power for productive energy use in rural areas have 
the potential for promoting at modest cost the growth of night time trading and 
cottage industries to complement day time farming activities.  Social synergies also 
need to be harnessed, such as the role that access to higher quality  energy forms can 
play in improv ing the livelihoods and independence of women.   

Making convenient, high quality sources of energy available to the majority of 
SADC citizens and expanding the range of end-uses of energy available to them is 
part of the over-arching challenge of prevailing over widespread under -
development and poverty in the region. By the same token, raising peopleõs 
incomes will enable them to improve their access by making them able to invest in 
more sophisticated energy devices and to afford the associated recurrent energy 
costs. 

The only countries which have made real strides in meeting these objectives are 
Seychelles and Mauritius. These are also the countries which are rated highest 
amongst their SADC peers in terms of overall development. In this proje ct, 
Mauritius has been studied in detail  (see Annex 4). Successive governments in 
Mauritius have had clearly defined policies and strategies for achieving full 
electrification and for promoting LPG as the cooking fuel of choice for Mauritian 
households. At the time of the last census in Mauritius:  

 99% of households had electricity in their homes 

 91.5% of households used LPG for cooking 

The last census was in the year 2000. The access figures will be even higher by the 
next census scheduled for 2010. It is interesting to note that in 1972 only 1.2% of 
households were using LPG and the bulk were using wood (55.1%) and kerosene 
(32.4%). By 2000 wood and kerosene use had gone down to 4.3% and 3.4% of 
households respectively.  

The electrification programme in Mau ritius was underpinned by an expansion of 
generation capacity that relied on waste material (bagasse) from the crushing of 
sugar cane. This called for coordinated planning and development of the sugar and 
energy sectors. With the change in trade preferences, Mauritius is radically altering 
its economic structure, greatly reducing the role of sugar in the economy, and as 
part of this has to rapidly invest in new sources of electricity generation.  
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The experience of Mauritius serves to emphasize the symbiotic relationship 
between energy access, energy usage and overall economic development. It is no 
coincidence that as the Mauritian economy grew and diversified, the population 
acquired greater access to modern forms of energy and used higher levels of energy 
in their income-generating activities and more sophisticated applications of energy 
in their homes. The Mauritian success was based on careful coordination by the 
government of national economic and energy development, coupled with a 
precisely designed subsidy strategy, which was fine -tuned during its 
implementation.  

Building on the Mauritian approach, the regional energy access strategy for SADC 
must similarly be seen as part of the much bigger strategy for the overall socio-
economic development of the region. This is in turn dependent on effective energy 
sector policies and strategies: the two need to be properly coordinated. The long-
term SADC vision is for improved energy access and higher levels of employment 
and income to move in tandem, with the region progressively becoming wealthier 
and more urbanised and with usage of convenient, high intensity energy sources 
becoming the norm in all SADC homes. 

It is not just improved energy access that counts, but also the need for SADC 
citizens to be able to use energy more efficiently, while nonetheless using much 
more energy overall. As is shown in Figure 2, there is a strong correlation between 
energy usage per capita and overall socio-economic development, captured here in 
the UNDPõs ôhuman development indexõ, which is a composite of educational, 
health and economic indicators of well -being. The average per capita primary 
energy consumption in sub -Saharan Africa is around 600 kg of oil equivalent per 
annum: while some SADC countries exceed this figure, 9 of the 15 Member States 
lie below this average. Industrialised country levels are of the order of 4,700 kg of 
oil equivalent per annum.  
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Figure 2  Human development index and energy consumption  

South Africa

Namibia

Botswana

Tanzania

Angola

Zambia

DRC

Mauritius

 

Source: UNDP, World Energy Assessment, 2004 and Human Development Report, 2008 

As is shown in Figure 3, there is also a strong correlation between electricity 
consumption and GDP per capita (GDP is measured in the graph in terms of 
purchasing power parity).  

Figure 3  GDP (U S$ PPP) and electricity consumption (kWh) per capita (2005)  
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It must be emphasized that the energy data in the graph is the simple average 
found by dividing total electrical energy consumed by the population. It thus 



 

Energy Access and  
Development  
 

SADC Regional Energy Access Strategy and Action Plan                 March 2010  
SADC Energy Programme, with the support of EUEI                                                                                                         

29 

reflects electricity used in productio n as well as electricity used in homes.  
Countries with large, electricity -intensive industries (such as South Africa, Zambia 
and Mozambique 2) have high electricity consumption ratios relative to GDP per 
capita.  

The proportion of households using electric ity in their homes is a separate issue and 
available data is shown in Table 6. 

Table 6  Electrification: proportion of households using electricity  

Country  Urban  Rural  National average  

Seychelles 
99% 99% 99% 

Mauritius  
99% 99% 99% 

South Africa  
90% 64% 80% 

Botswana 
71% 42% 58% 

Zimbabwe  
80% 24% 44% 

Namibia  
70% 18% 40% 

Swaziland 
65% 26% 35% 

Zambia 
47% 13% 25% 

Lesotho 
65% 3% 19% 

Malawi  
70% 4% 17% 

Mozambique  
19% 3% 14% 

Source: Questionnaire responses and utility annual reports.   

It must be stressed that it has simply not been possible to fulfil the hope at the start 
of the study to assemble comparative data using a common set of definitions. The 
data in the table need therefore to be viewed as indicative, rather than definitive,  
and not too much store should be placed on direct comparisons between the 
countries. The table does, however, accurately convey the broad picture of a few 
countries being at or nearing universal access to electricity, while other SADC 
countries are far from this target. This is despite many countries accelerating 
electrification efforts. The achievements of South Africa in electrifying over 5 
millio n homes between 1990 and 2007 are particularly notable in this regard.  

Universal access to electricity is a long-term goal that all countries aspire to: the 
problem is that electrification is extremely expensive, and the costs of electrification 

                                                      

2 In Mozambiqueõs case, if the aluminium smelter MOZAL is excluded, per capita consumption of 
electricity falls from 545 to 64 kWh per capita per annum. 
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programmes have to be balanced against competing national investment 
requirements. Unit costs of electrification rise as the ôeasyõ areas close to the grid are 
electrified and plans have to be made to electrify more distant settlements. In the 
context of coordinated national development, it is important that c entres which are 
included in rural electrification programmes ha ve demonstrable economic 
potential, which will be unlocked by access to electricity. ôElectricity is a catalyst for 
developmentõ has proved to be the case in some notable examples within the SADC 
region, but often centres are electrified without the econom ic base or the 
complementary investments in other infrastructure (roads, water, 
telecommunications), and in such cases there is a high opportunity cost in tying up 
investment in electrification which is not properly utilised.  

Long-term spatial development  patterns also need to inform the design of 
electrification programmes. As economies grow and economic activities become 
more urban-based, more and more people will reside in urban areas and will loosen 
and eventually cut their ties with the rural areas. S ome rural localities which appear 
to justify electricity now, may not warrant being electrified in the future.  
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8 Energy Access and Capacity  

Capacity, or the ability to develop and implement energy access projects and 
programmes, is a function of organisational and individual skills and resources 
supported by an enabling environment.  The enabling environment, in turn, 
consists of the structures of power and influence along with the institutions within 
which the individuals and organisations are embedded.   Hence, capacity covers the 
interdependent components of skill, procedures, incentives and governance.   

In terms of an energy access strategy, this means that countries must not only have 
individuals with the technical know -how and knowledge of the relate d issues, but 
the procedures, incentives and governance structures to allow the know-how to be 
put to use.  Achieving capacity thus may be the most complicated part of this 
strategy ð individuals and organisations may create perfect strategies focusing on 
collecting the right types of statistics and promoting optimal applications and 
portfolios, all while integrating these plans with the broader development goals of 
the nation. If the proper procedures, incentives and governance structures are not in 
place, the words will remain just that.  

Departments of Energy in SADC countries tend to self-assess themselves in terms of 
the number of staff rather than the capacity of their  staff. Some departments have 
very few staff dedicated to the energy sector, while ot hers have very large staff 
complements. There seems to be little correlation between department size and 
performance. It is interesting to note , for example, that Mauritius, which (with 
Seychelles) is one of the two countries in SADC with essentially universal access to 
high quality energy , has a very small department of energy within a multi -sector 
ministry where only a few officials are dedicated to the energy sector. The other 
people are also responsible for other infrastructure services, including water  and 
wastewater. The country has no independent regulator but has been successful in 
attracting private sector investment in the energy sector because of Mauritiusõ 
general commitment to creating a positive investment climate.  

The Seychelles Energy Commission similarly has a small staff (6 people, of whom 2 
are administrative). Other countries with much less notable achievements in terms 
of energy access than Mauritius and Seychelles have energy departments that have 
up to 50 people but which still complai n about ôcapacity constraintsõ in terms of 
staff and skill shortages. The enabling environment is not generally recognised as a 
factor, but appears to be a more fundamental constraint than the size and structure 
of the energy department per se. The achievements of Mauritius and Seychelles with 
their  limited staff show that it is not the size that matters, but the knowledge and 
environment within which the staff operate.  

Limited financial resources are also cited as a contributing factor for capacity 
constraints. Inability to pay competitive salaries and other conditions of service 
have led to high staff turnover and losing trained staff to other employers within or 
outside the countries of the region.   
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Given these realities, there is need for SADC to play a key role in facilitating the 
development of capacity.  There are three key areas to be covered: 

 The individual: Those charged with formulating and implementing 
energy policy must have the proper skills and knowledge.  This spans 
all aspects of the energy strategy; e.g., the types of statistics to be 
collected; the types of technologies available to ensure individuals have 
access to an efficient, affordable and healthy portfolio of energy; and 
understanding of the linkages between energy and socio-economic 
development; etc.     

 The organisation: All organisations involved in improving energy access 
must understand the goals and objectives of the strategy.  Member 
states should thus take stock of what their involved organisations are 
working towards and must ensure the objectives of all stakeholders 
involved energy policy are aligned.  Critically, compatibility of the 
objectives where more than one organisation is involved must occur.   

 The enabling environment: No energy strategy, no matter how well 
articulat ed, informed, or understood by all stakeholders, can be 
implemented if the proper incentives and institutional procedures are 
not in place.  Hence, as part of any energy strategy, Member States 
should take stock of how individuals and organisations communi cate 
with one another and are motivated.  For example, if either vertical or 
horizontal cooperation is needed in planning and implementing energy 
policy, is it occurring?  If not, what are the procedures that prevent it?  
Or, how can procedures be arranged to ensure it takes place?  Without a 
enabling environment, energy access policy will not become a reality. 
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Part C ð Elaboration of the SADC Energy Access Action 
Plan 

9 SADC Energy Access Plan 

9.1  Action Plan items  

For convenience, the Action Plan table from Section 2.1 is repeated below. There are 
4 main implementers (first column), each with a number of specific activities to be 
carried out (second column). 

Table 7  SADC Regional Energy Access Action Plan  

Implementer  Activities  

Member States 1. Publicise adoption of SADC Regional EA Strategy & Action Plan 

2. Support resource mobilisation by SADC Secretariat 

3. Prepare improved national energy access strategies and 
masterplans using GIS-based information on access 

4. Adopt approp riate pricing and subsidy policies  

5. Strengthen national regulation of the energy sector 

6. Improve coordination of energy and development planning  

7. Plan & implement pilot projects with Drawdown Facility support  

8. Participate in sharing of experience with other Member States 

SADC Energy 
Programme 

1. Secure resources for implementing SADC EA Action Plan  

2. Recruit and support Energy Access Adviser 

3. Assist in recruiting and supervising Consultants  

4. Chair Drawdown Facility Board  

5. Report periodically to SADC Energy Ministers and officials  

Energy Access 
Adviser  

1. Recruit and supervise the energy access consultants 

2. Establish and maintain SADC Energy website 

3. Establish and manage the SADC Regional Energy Access 
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Implementer  Activities  

Drawdown Facility  

4. Support Member States to develop National Energy Access 
Strategies and pilot projects 

5. Update SADC Energy Access Database, Yearbook and annual 
SADC Regional Energy Access Reports 

Consultants 1. Develop Energy Access Reporting Guidelines 

2. Develop summary measure(s) of energy access 

3. Develop Guidelines for National Energy Access Strategies 

4. Document best practice in energy access subsidies 

5. Compile the SADC Energy Access Database, Yearbook and first 
annual SADC Regional Energy Access Report 

6. Present findings at a regional stakeholder workshop  

 

9.2  Outline TOR for the Energy Access Adviser and the 
Consultants  

The energy access activities to be carried out by the Member States and the SADC 
Energy Programme, as laid out in Table 7, are already part of their mandates. By 
contrast, the Energy Access Adviser and the consultant team are to be contracted 
specifically to assist in the implementation of the SADC Regional Energy Access 
Action Plan.  

Consequently, Terms of Reference (TOR) will be required for these two 
implementing agents. The following two sections provide the main aspects to be 
included in the TOR for the Regional Energy Access Adviser and the Regional 
Energy Access Consultants. The TOR are premised on the funding for the various 
activities already being in p lace. If this is not the case, the envisaged 
implementation  timetable would need to be modified.  
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9.3  Outline TOR for the Regional Energy Access 
Adviser  

9.3.1  Introduction  

Improving energy access is a major goal of energy policy in all SADC Member 
States.  In 2008, with support from EU -EI, the SADC Energy Programme contracted 
consultants to assist in drawing up a SADC Regional Energy Access Strategy and 
Action Plan. The goals, objectives and main elements were agreed at a high level 
SADC Regional Energy Access workshop held in Maseru on November 4, 2009.  

The Executive Summary of the Strategy and Action Plan is  attached to these TOR as 
an annex - the full document is available on the SADC website. One of the main 
recommendations is that an Energy Access Adviser needs to be recruited to 
spearhead implementation of the Action Plan. The definitions, principles and 
strategic framework laid out in the Strategy document are to form the basis for the 
approach to be adopted by the Adviser. 

9.3.2  Goal and Objectives  

SADC is seeking to employ a Regional Energy Access Adviser in order to have an 
official whose time and efforts will be exclusively dedicated to implementing the 
Regional Energy Access Strategy and Action Plan. The goal of the strategy is to 
harness regional energy resources to ensure, through national and regional action, 
that all the people of the SADC region have access to adequate, reliable, least cost, 
environmentally sustainable energy services. 

The specific objectives that the Adviser will be expected to pursue will b e to  

 establish within the Secretariat: 

 SADC Energy website, which will be centred on energy access but 
will cover the entire spectrum of activities of the Energy 
Programme 

 SADC Energy Access Drawdown Facility for energy access pilot 
projects 

 oversee the development of, and update thereafter, the SADC Energy 
Access Database and annual reporting structure (Yearbook, Energy 
Access Reports) 

 work with Member States on their national energy access strategies and 
energy access pilot projects, catalysing emulation of successful models.  
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9.3.3  Duty station and duration  

The Adviser will be employed by the SADC Secretariat and will be based in 
Gaborone, Botswana. The assignment will involve travel to the 15 SADC Member 
States. The Adviser will report to the Senior Programme Manager for Energy and 
will receive support from all energy staff within the Secretariat.  

The contract period will be three years, with the possibility of extension.  

9.3.4  Main tasks  

The main tasks of the Adviser will be as follows  

1. Recruit and supervise  the energy access consultants  

Draft TOR for the SADC Regional Energy Access consultants have been 
prepared. Acting on behalf of the Senior Programme Manager for Energy, the 
Adviser will be responsible for recruitment and day-to-day supervision of the 
consultants. This will include:  

 finalising the TOR for the consultancy;  

 advertising the consulting assignment, using established SADC 
channels and procedures and those adopted by the funding 
agency; 

 receiving and processing proposals, working with the recruitment 
committee to select the preferred bidder, managing contract 
negotiations and issuance of the contract; 

 being the liaison person between the consultants, the Member 
States and the Secretariat; 

 monitoring progress in the implementation of the consulting 
assignments; 

 assisting in the organisation of the workshop and in ensuring 
inclusion of stakeholder views in the final deliverables.  

2. Establish and maintain SADC E nergy website  

There is need for the SADC Energy Programme to have a dedicated website, 
similar in scope and coverage to the well received SADC water website3. The 
intention is that the core of the SADC Energy website will be issues relating to 
energy access, but the website will need to cover the entire spectrum of 
activities of the Energy Programme. 

                                                      

3 http://www.sadcwater.com/index.php  

http://www.sadcwater.com/index.php
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In respect of the website, the role of the Adviser will be to:  

 discuss with the Energy Programme team the presentation and 
coverage that is required; 

 prepare text and graphical materials for inclusion on the website;  

 investigate whether the SADC Secretariat IT division has the 
capacity to assist in establishing the website ð if not, contract an 
outside supplier using standard SADC procurement procedures;  

 work with skilled IT personnel to implement the ideas and ensure 
that a user-friendly website results ; 

 make Member States and other potentially interested parties 
aware of the new website; 

 continually update the website with topical and useful materials.  

3. Establish and manage the SADC Regional Energy Access Drawdown 
Facility  

The Adviser will be responsi ble for proposing rules and procedures for the 
use of the Drawdown Facility. The Adviser will assist the Senior Programme 
Manager for Energy to constitute and establish the Board for the Drawdown 
Facility.  

Once the Board and the modalities are in place, the Adviser will:  

 liaise with the M ember States and assist them to prepare project 
proposals for submission for funding;  

 receive and screen applications from Member States; 

 prepare documents for the Drawdown Facility Board, attend and 
minute the meetings and inform applicants of the outcome;  

 monitor the implementation of the pilot projects;  

 prepare and post materials on the website to disseminate useful 
information about the pilot projects to all interested parties.  

4. Support Member States to develop Natio nal Energy Access Strategies 
    and pilot projects  

While the main role and responsibilities of the Adviser will be at the regional 
level, the Adviser will also be required to work with the Member States to 
assist in their efforts to develop national energy access strategies and to 
formulate pilot projects and submit these for funding from the Drawdown 
Facility.  
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The value added that the Adviser will have to offer is regional experience and 
perspectives. The Adviser is to pro-actively seek out opportunities  to act as a 
"facilitator" or "catalyst" in advancing the energy access agenda and 
promot ing the replication of successful projects and programmes. In assisting 
to develop pilot projects, the Adviser should pay particular attention to 
encouraging pilot pro jects which would involve more than one Member State.  

5. Update SADC Energy Access D atabase, Yearbook and annual Reports 

The consultants will be assuming primary responsibility for the SADC Energy 
Access Database, the first Regional Energy Access Yearbook and the first 
annual SADC Regional Energy Access Report . The role of the Adviser is to be 
fully informed on all aspects of the database, yearbook and annual report in 
the first year, and to take responsibility for these in the following year.  

9.3.5  Summary of d eliverables  

The main deliverables that the Adviser is to provide are as follows, with times 
being from the date of employment:  

 Within 3 months: contracting of Regional Energy Access Consultants 

 Within 4 months: establishment of the Drawdown Facility Board and 
agreement on the modalities for operating the Facility, including a 
system of monitoring of project performance  

 Thereafter, ensure that regular meetings of the Board are held (every 4 
months is envisaged, but this timetable will have be adjusted according 
to the flow of energy access projects) 

 Within 5 months: establishment of the SADC Energy website, with 
regular updating thereafter  

 Prepare quarterly reports (with the first report delivered at the end of 
the first six months of the contract start date) detailing support given to 
Member States and future plans which fulfil the completion of Task 4  

 Work with and ensure that the consultants complete the SADC Energy 
Access Database and prepare the Yearbook and first annual SADC 
Regional Energy Access Report for the next annual meeting of the 
Ministers of Energy. The exact timing will depend on when the Adviser 
commenced work and on the stage reached in establishing the energy 
access reporting system (see TOR for the consultants). 

 One year on from this, the Adviser would have primary responsibility 
for the updating of the database and Yearbook and for preparing the 
second annual SADC Regional Energy Access Report. 
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9.3.6  Skill profile  

The Adviser should be a seasoned professional with at least 10 years experience in 
the energy sector. Academic background could be in engineering, science, 
economics or other relevant disciplines. Recent experience and orientation should 
be towards energy access issues.  

Experience in the recruitment and supervision of consultants and/or  in the 
development of websites, would be advantageous. The working language will be 
English, but knowledge of French and/or Portuguese would be useful.  

9.3.7  Annex  

The Executive Summary of the SADC Energy Access Strategy and Action Plan are to be 
attached as an annex to the TOR. 

9.4  Outline TOR for the Regional Energy Access 
Consultants  

9.4.1  Introduction  

Improving energy access is a major goal of energy policy in all SADC Member 
States.  In 2008, with support from EU-EI, the SADC Energy Programme contracted 
consultants to assist in drawing up a SADC Regional Energy Access Strategy and 
Action Plan. The goals, objectives and main elements were agreed at a high level 
SADC Regional Energy Access workshop held in Maseru on November 4, 2009.  

The Executive Summary of the Strategy and Action Plan is attached to these TOR as 
an annex - the full document is available on the SADC website. One of the main 
recommendations is that consultants need to be recruited to assist with certain 
specific elements of the Action Plan. The definiti ons, principles and strategic 
framework laid out in the Strategy document are to form the basis for the approach 
to be adopted by the consultants. 

9.4.2  Goal and Objectives  

The Energy Access consultants are to assist the SADC Energy Programme to 
implement the Regional Energy Access Strategy and Action Plan. The overall goal 
of the strategy is to harness regional energy resources to ensure, through national 
and regional action, that all the people of the SADC Region have access to adequate, 
reliable, least cost, environmentally sustainable energy services. 

The specific objectives of the consultancy are to: 
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 develop energy access reporting guidelines and compile the SADC 
Energy Access Database, the baseline Yearbook and the first annual 
SADC Regional Energy Access Report;  

 develop one or more summary measures of energy access which can be 
used for national benchmarking and for quantifying overall progress 
over time; 

 document best practice in energy access subsidies; 

 develop Guidelines for National Energy Access Strategies. 

9.4.3  Timing and duration  

The work is to commence within 3 weeks of the signing of the contract and may 
involve up to 15 person months of effort. Allowing extensive time for consultation 
during the projects, the chronological time for completion is one year . 

9.4.4  Main tasks  

1. Develop Energy Access Reporting Guidelines  

The reporting guidelines are targeted at the Member States. The first sub-task 
will be to establish what systems of energy access data gathering exist in a 
sample of the Member States (these being in part the result of previous similar 
projects on the establishment of energy databases in SADC countries) and 
how these can best be adapted to the current requirements. Draft reporting 
guidelines are to be discussed with the same sample of countries before being 
finalised and distributed to all Member States. The intention is that the 
Guidelines will be immediately deployed so that comparable energy access 
information will be made available by the Member States for Task 5. A 
specific time period (such as 6 months) with need to be agreed and stipulated 
for this.  

2. Develop summary measure (s) of energy access 

An energy access index (EAI) is to be developed to provide a summary 
measure of national energy access. This is needed so as to be able to rank or 
benchmark countries in terms of overall energy access and to quantify 
progress over time in improving energy access. 

The ideal measure of access would be ôability to chooseõ a high quality  form of 
energy for a particular end use, whether or not the high qualit y form is 
actually chosen.  Thus affluent households, able to buy sophisticated energy 
devices and fuels such as LPG for cooking and heating, may choose to 
continue to use biomass for some end uses for a variety of reasons, including 
attributes such as the cultural aspects of families congregating around 
cooking fires. It is difficult in practice to distinguish between poor households 
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for whom biomass is the only fuel to which they have access (albeit access 
that is often costly in terms of the time and eff ort required to collect the fuel) 
and households using biomass for certain end uses when they could easily 
afford and choose other, cleaner fuels. 

In this context, a more workable but arguably more problematic starting point 
for the EAI is likely to be the  usage-based definition given in Section 1.2 of the 
Strategy document, where it is recognised that usage is the result of the 
energy being available, affordable and acceptable (this reflecting both cultural 
acceptability and the consumerõs willingness to p ay for that form of energy 
for that end use).  

If the proposed EAI  is to be comparable across countries, it would necessarily 
have to be based on information that is already or can readily be collected in 
each country. Task 2 is therefore to be carried out in parallel to Task 1.  

In the spirit of the successful UNDP Human Development Index  (HDI) , the 
EAI could take the form of weighted  average of factors for which comparable 
data is available. Like the HDI, the EAI is likely to have to be a pragmatic 
compromise rather than what one may ideally seek to have, but may 
nonetheless prove to be useful.  

Ideally there should be one single summary EAI, but if this proves to be too 
problematic in practice, a small number of complementary summary 
measures may be offered instead or as well as the EAI, for example EAIs for 
different end -uses (such as lighting, cooking, heating and heavy power). 

3. Develop Guidelines for National Energy Access Strategies  

Energy access is first and foremost  a national responsibility, rathe r than a 
regional one. The objective of this task is to produce a set of Guidelines for the 
formulation of National Energy Access Strategies that will be useful for SADC 
Member States. The regional benefit is to come through the consultants 
ensuring that t he Guidelines are based on best practice within SADC, as well 
as in other regions. The Annexes of the Strategy document provide a starting 
point.  

The Guidelines are to be designed so they will be useful to any SADC 
country, but the immediate short -term focus should be on countries working 
on strategies at the time that the consultancy commences.  An initial scan of 
the Member States will be needed to identify which countries fall in this 
category. 

4. Document best practice in energy access subsidies 

Offerin g subsidies is an important policy for a Member State to consider as an 
element of a National Energy Access Strategy. The principle laid out in the 
Strategy is that access subsidies should be prioritised over consumption 
subsidies. Member States have requested an analysis of how subsidies have 
been used most effectively in the past to improve energy access in SADC 
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countries and elsewhere in the world. The objective of this task is to respond 
to this request.  

The output of the task on subsidies is to be incorporated into the National 
Energy Access Strategy Guidelines, both in the main text and through an 
annex giving the details. 

5. Compile the SADC Energy Access Database, Yearbook and first annual 
    SADC Regional Energy Access Report  

In this task, the objective will be to draw together the information  from the 
Member States which has been produced on a uniform basis using the Energy 
Access Reporting Guidelines produced at the end of Task 1. A spreadsheet 
model or other simple database is to be constructed to aggregate the 
information from the Member States and provide the energy access 
benchmarking comparisons.  

The information from the database is to be used to prepare a baseline SADC 
Energy Access Yearbook and to work with the Energy Programme to draft t he 
first annual Energy Access report. The Yearbook and Energy Access Report 
will be presented to the next annual meeting of the SADC Ministers of 
Energy. 

6. Present findings at a regional stakeholder workshop  

An important element of the consultancy will be  a regional stakeholder 
workshop at which the work undertaken during this consultancy will be 
presented and discussed. The timing of the workshop will be agree with the 
Energy Programme during the inception visit.  

9.4.5  Summary of deliverables  

The main deliverables that the consultants are to provide are as follows, with times 
being from the date of commencement of the contract: 

 Within 2 and 4 months respectively: draft and final Energy Access 
Reporting Guidelines, including the data requirements and calculation  
procedures for the EAI(s); 

 Within 6 and 8 months respectively: draft and final Guidelines for 
National Energy Access Strategies, including analysis and information 
on subsidy best practice; 

 SADC Energy Access Yearbook and first annual report on Regional 
Energy Access for the Ministers of Energy. The deadline for these 
deliverables will depend on the timing of the annual meeting of the 
Ministers of  Energy and on the whether the Member States have had 
adequate time to produce the data needed according to the Energy 
Access Reporting Guidelines. 



 

SADC Energy Access Plan  
 
 

SADC Regional Energy Access Strategy and Action Plan                 March 2010  
SADC Energy Programme, with the support of EUEI                                                                                                         

43 

9.4.6  Skill profile  

The consultants should have extensive experience of energy access in developing 
countries, of working with regional economic communities and of preparing 
guidelines for strategy formulation and for informa tion gathering.  

9.4.7  Annex  

The Executive Summary of the SADC Energy Access Strategy and Action Plan are to be 
attached as an annex to the TOR. 
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Annexes - Introduction and Context 

As recorded in Section 1.1, the goals of the SADC Energy Access Strategy are at the 
strategic level to harness regional energy resources to ensure, through national and 
regional action, that all the people of the SADC Region have access to adequate, 
reliable, least cost, environmentally sustainable energy services, and at the 
operational level that the proportion of people without such access is halved within 
10 years for each end use and halved again in successive 5 year periods until there 
is universal access for all end uses.  

To achieve these goals, the SADC Energy Access Strategy is composed of 7 
elements: 

 Statistics:   improved systems of providing accurate information, 
especially quantitative data, on energy access. 

 Applications:  focus on energy end-uses rather than technologies 

 Biomass: recognition of the dominant role of biomas s in the present and 
projected energy balance of most SADC countries. 

 Prices: cost-reflective but competitive prices  

 Subsidies:  prioritise access over consumption subsidies  

 Development:  focus on use of energy to enhance economic productivity 
for poverty r eduction and enhanced quality of life  

 Capacity:  ability and willingness to implement, operate and maintain 
energy access projects and programs 

Although all elements should be part of any national  energy access strategy, the 
individual SADC members will req uire a different mix of options fitting these 
elements, based on their stage of development and particular situation.  The goal of 
these annexes is to inspire countries in formulating their own strategies by offering 
a rich set of ideas from which to draw upon.    

To achieve this goal, the set of annexes is structured into three broad sections.  In 
the first annex, institutional and strategic arrangements are emphasised to illustrate 
that the choice of individual solutions, such as grid electrification or solar home 
systems, alone is not enough. Rather, any set of individual solutions chosen to 
enhance access to modern energy must be supported by a set of structures and 
strategies that recognise the broader political, economic, social and technical 
realities of the country.  

The two annexes that follow are centred on individual solutions relevant to 
ensuring a portfolio of choices to consumers.  As universal access to electrification is 
the end-goal to which all countries strive, one of these two annexes is dedicated to 
approaches which support this outcome.  However, in recognition that this goal is 
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unlikely to be achieved for some time to come, the second of these òoptionsó 
annexes outlines non-electrical choices for the portfolio.   

Specifically: 

 Annex 1 , Institutional and Strategic Case Studies , provides  examples 
of how various nations have incorporated political, economic, social and 
technical realities to ensure the chosen approaches to enhancing access 
to modern energy are not compromised.  This Annex begins by 
highlighting modern energyõs ability to improve the macro-economic 
realities by describing how Mauritius and Tunisia successfully 

integrated electrification planning into broader development goal s.  
The Annex also provides commentary on why integration is so 
important, and the consequences of its absence.  The Annex then turns 
to political and institutional realities , by elaborating on how Tunisia 

fostered cooperation and communication among its various 
institutions to create an òenabling environmentó.  The Annex 
concludes with a discussion of how economic and social realities at a 
micro level are incorporated  through the formation of Energy Shops , or 
stores which are expressly set up to offer consumers a òportfolioó of 
energy options in recognition that both culture and income, among 
others, will keep households using energy in all forms, including 
biomass. 

 Annex 2, Grid -Based Portfolio Options , looks at different financial, 
institutional and technological ap proaches that have successfully 
supported uptake of electricity.  The first section describes how 
Botswana has targeted subsidies to low income -users while the second 
section focuses on the cooperative approach to ownership and its role 

in providing rural electricity in Bangladesh , although a more general 
discussion is also included.  The remaining two sections focus on 
technological approaches to electrification, with one detailing how the 

European approach to setting up the grid may not be the most 
approp riate or cost-effective method  for southern Africa while the 
second details the role that mini -grids  can play. 

 Annex 3, Off -grid Portfolio Options , discusses a number of non-grid 
options and programmes which seek to enhance energy access.  These 
include regulatory support for small private power project 

investments, solar home systems, the International Finance 
Corporation/World Bank programme òLighting Africaó, site-specific 
renewable energy technologies such as biogas and wind pumps, 
biomass, and biofuels .  The list is not meant to be exhaustive, but rather 
to emphasize that enhancing energy access must include a portfolio of 
options, and that countries should seek to find a portfolio mix which 
best meets the needs of its citizens.  
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Country studies of Maur itius, Namibia and South Africa  are presented as Annexes 

4, 5 and 6. Finally, Annex 7 discusses the responses to the questionnaire sent at the 
start of formulating this Strategy. It includes 2 tables, but the main detailed 
summary tables are too large to be conveniently presented in a word document, 
and can more conveniently be accessed via the accompanying excel file SADC 
Questionnaire Summary.xls 
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A1 Institutional and Strategic Case Studies 

A1.1  Integration of electrification with overall economic 
development str ategy  

A1.1.1  Key Components  

 Successful electrification programs  are not done in isolation  of other 
policies, but are instead integrated with other development policies ; 
and 

 Overall policy development should seek to harness synergies; e.g., 
electrification is prio ritised to occur along with provision of other social 
(health and education centres) and physical infrastructure (roads, water, 
telecommunications). 

A1.1.2  Key Lessons  

 Energy provision  is essential, but not sufficient , to socio-economic 
development. 

 Total benefit s are greater than the sum of the individual components ; 

 Integrating electrification and development creates donor enthusiasm , 
thereby leveraging external funding ;  

 Integration must be accompanied by detailed economic analysis  to 
support choices which maxi mise benefits to all sectors and not just a 
specific sector; and 

 The integrated approach accelerates development. 

A1.1.3  Detailed Description  

The experience of two countries is presented here to illustrate the benefits of close 
integration of electrification with  national development strategies ð Tunisia and 
Mauritius.  A more general discussion on the continued absence of integration in 
many other countries follows.  

Tunisia  

In the mid -1970s, the Government of Tunisia launched a rural electrification 
programme as part of a broader strategy to encourage rural development.  At the 
time of inception, only 6 percent of households had access to electricity.  In 2000, the 
corresponding percentage was approximately 88 percent.  Centred around the goals 
of increasing income, reducing unemployment, and improving living conditions 
taking into account the environment, gender status, and the expected rate of return, 
the government understood that not only was electrification integral to these goals, 
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but that electrification don e externally of these policies would not achieve its 
development potential.  Hence, the government has been adamant that full 
coordination and integration of its development policies occurs.  

The capacity for this successful integration derives from an iterative five year 
planning process which must consider individual projects as part of the broader 
development picture.  Consideration involves trading off the economic, social and 
financial outcomes of one project against the economic, social and financial 
outcomes of another, regardless of the sector.  This allows for specific projects to 
compliment one another, thus ensuring greater overall returns to government 
expenditures.  To guide decisions, regular national household and employment 
surveys are undertaken to rationalise and prioritise actions, including the regions to 
be electrified.    

Enabling this process of tight integration was officially initiated in the early 1970s 
through the countryõs IVth Five Year Plan (1972-1976), which chose the three pillars 
of basic education, improved health services and rural electrification as the core of 
its rural development policies.  As time passed, these pillars were complemented in 
subsequent Plans by additional development programmes, although the original 
three pillars remained part of the core.  By the turn of the century, investments in 
drinking water, transportation and communications infrastructure, health and 
education were paralleling investments in rural electrification in target districts.   

To foster integration, individual actors in key sectors were given incentives to make 
full use of the newly available electricity.  For example, as part of the development 
of the agricultural sector, a water conservation program offered subsidies for 60 
percent of the value of electric pumps and drip irrigation pipes.  Those who took 
advantage of this were quickly rewarded: e.g., in the Bizerte area tomato farmers 
saw returns increase from 25 tons per hectare to 120 tons per hectare, a nearly 
fourfold increase; for pota toes, the yield increased from 15 tons per hectare to 35 
tons per hectare.    

Besides capital subsidies, there is also a recurrent subsidy to the electricity tariff to 
promote rural development, including in the agricultural sector.  Irrigation benefits 
from lower tariffs overall and is offered a low off -peak tariff encouraging night -time 
irrigation.  Similarly, the national utility encourages oil pressing and 
milling/grinding, both of which benefit from their own tariff, tariffs which are 
substantially low er than the average low-tension tariff.  These policies are 
accompanied by additional stimuli, such as low -interest loans and subsidies for 
irrigation, storage centres for agricultural products, milk collection centres and 
other rural industries (e.g., repair shops, hair salons, etc). 

More broadly, while there has been no specific study measuring the link between 
rural electrification and socioeconomic benefits in Tunisia, a positive correlation 
between the two has been captured: 

 Rural electrification : Between 1976 and 2000, rural electrification rates 
increased from 6 percent to 88 percent; 
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 Poverty: Between 1956 and 1995, the incidence of poverty has decreased 
from 40 percent to 7 percent; 

 Life expectancy: Between 1956 and 1995, life expectancy has increased 
from 50 years to 70 years; 

 School enrolment: Between 1956 and 1995, the country has achieved 
nearly total primary school enrolment;  

 Womenõs status: Today, women make up almost one-third of the 
Tunisian labour force; and 

 Income: Between 1975 and 1999, real GNP per capita has increased from 
US$ 770 to $2,060, with regional disparities reduced and income 
distribution improved.  

Moreover, one of the drivers of rural electrification and development was to reduce 
rural to urban migration. It is noteworthy in thi s regard that urban growth fell from 
4.3 percent to 1.2 percent between 1975 and 1999.    

This integrated approach has attracted international favour with donors.   

Mauritius  

As described in detail in the main body of the report and in Annex 4, and thus on ly 
briefly discussed here, Mauritiusõ success in achieving near global electrification 
critically depended on coordination between energy and macroeconomic policy 
development and implementation.  By coordinating policies across multiple sectors, 
various departments were, and are, given a clearly articulated vision which 
facilitates cooperation and a shared motivation.  For example, the rural 
electrification programme was facilitated by the governmentõs decision to promote 
tourism as one of the pillars of th e economy.  As most tourist hotels had to be 
developed at the beaches along the coast, the grid network had to be extended 
outside the main cities to the sea coast thereby passing through the rural areas.   

Although cross -cutting policies such as this are facilitated by the nature of 
Mauritiusõ government set-up ð ministers and permanent secretaries have multi-
sector coordination and management responsibilities, important in energy as 
infrastructure cannot be developed independently of economic and social 
development projects ð other countries can still utilise this approach by ensuring 
priorities and policy objectives are jointly formulated and integrated across 
numerous government sectors. 

More broadly, Mauritiusõ overall development success is often attributed to such 
integration.  Indeed, the development of the energy sector in post-independence 
Mauritius has been driven by two broad objectives ð (a) increasing energy supplies 
to facilitate economic growth and (b) substitution of traditional energy with m odern 
energy to improve quality of life, while saving the countryõs limited forest 
resources. These two objectives are interrelated because energy access for enhancing 
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economic productivity creates the income that people need to improve the quality 
of household energy.  

The absence of integration  

Despite the success of Tunisia and Mauritius, integration of energy into broader 
development planning in most other countries is the exception rather than the rule.  
This is well evidenced by the number of internat ional donor projects and studies 
initiated in the past few years expressly seeking to address this absence.    

With regard to measurement, consider a UNDP report, issued in 2007, analyzing the 
treatment of energy issues in available Poverty Reduction and Strategy Papers 
(PRSPs).  The study also tracked how energy priorities are further reflected in terms 
of targets, timelines and budgetary allocations in M edium-Term Expenditure 
Frameworks (MTEF).  Although the extent to which energy is linked to the various  
MDG goals varies by region, Africa ranked at the bottom of the list in establishing 
relationships between the two.  Unsurprisingly, there was strong emphasis in 
African PRSPs on the role of energy in macroeconomic growth and its importance 
as a factor of production, but very little consideration for its relationship with social 
development goals; i.e., the PRSPs assume that energy provision is sufficient to 
bring socio-economic development, despite it being essential but not sufficient.  
Critically, expans ion of electricity supply was stressed as the main principal 
strategy for meeting energy needs, although this priority was not linked to other 
development goals.  Only in a handful of African PRSPs did the provision of other 
energy sources receive attention, with modernisation of biomass, despite being the 
predominant energy source, mentioned briefly in just two of the thirty African 
PRSPs included in the study.  Yet, despite the statement of energy provisionõs 
importance, only 37 percent of African PRSPs explicitly allocated budgetary 
resources to national energy priorities in the MTEFs. 

In the absence of integration with broader development goals, the common 
historical pattern of electrification for electrificationõs sake will result in immense 
expenditures with little returns.  Encouraging an economic base at the end of the 
lines must accompany any plan to extend the grid.  This is well illustrated by an 
African Development Bank project performance evaluation of a rural grid extension 
project in Tanzania.   The project was undertaken to electrify three rural towns in 
south eastern Tanzania.  At the time of project proposal, it was envisioned that half 
the electricity demand at the time of connection would come from cashew nut 
factories located in the area, with the remainder going to water pumping, hospitals, 
secondary schools, etc.  This corresponded to a forecast demand of 15.56 GWh and a 
peak of 3.98 MW.  Actual demand at commissioning was just 0.872 GWh, part of 
which was due to the closure of the cashew nut factories prior to the project being 
implemented.  Yet, construction went ahead on the belief that adequate demand 
would arise.  

As with so many other rural electrification projects, projected demand did not 
materialise for the familiar reasons.  Energy is an essential, but not sufficient, 
component of socio-economic development.   The inability for the consumers to pay 
the upfront connection charges meant that the prospective customers could not 
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connect which, as the evaluation report notes, negated the very objectives of the 
project.  That this is a common failure among energy provision programmes in 
many countries has become the focus of a number of international efforts to instil 
integration into broader energy planning, including the UNDP and its co untry 
offices, the World Bank, and the EU through programmes such as the European 
Energy Initiative for Poverty Eradication and Sustainable Developmentõs ENABLE 
project.   

Hence, while ôelectricity as a catalyst for developmentõ has proved to be the case in 
some notable examples within the SADC region, it is more often the case that 
centres are electrified without the economic base or the complementary investments 
in other infrastructure (roads, water, telecommunications).  As exemplified in 
Tanzania, there is a high opportunity cost in tying up investment in electrification 
which is not properly utilised.  Mauritius and Tunisia do not need to be exceptions 
to the rule, but rather should be emulated, along with the procedures and structures 
proposed by the likes of the work of the UNDP, the World Bank and the EUEI.  

A1.1.4  Further Reading  

African Development Bank, 2006, Republic of Tunisia, Rural Electrification Project 
Completion Report, African Development Bank.  

Cecelski, E., Ounalli, A., Aissa, M., and J. Dunkerley, 2005, Rural Electrification in 
Tunisia: National Commitment, Efficient Implementation and Sound Finances, 
World Bank.  

Chaieb, S., and A. Ounalli, 2001, Rural Electrification Benefits, Womenõs Health, 
Income and Status in Tunisia, Energia News, vol. 4, no. 4. 

De Gouvello, C and L. Durix, 2008, Maximizing the Productive Uses of Electricity to 
Increase the Impact of Rural Electrification Programs: An Operational 
Methodology, Energy Sector Management Assistance Program Formal Report 
332/08, The World Bank. 

Karhammer, R., Sanghvi., A., Fernstrom, E., Aissa, M., Arther, J., Tulloch, J., Davies, 
I., Bergman, S., and S. Mathur, 2006, Sub-Saharan Africa: Introducing Low -cost 
Methods in Electricity Distribution Networks, ESMAP Technical Paper 104/06, 
World Bank.  

 

A1.2  Tunisia and Institutions  

A1.2.1  Key Components  

 Coordination among various institutions ; and 

 Developing a low -cost grid  based on local utilityõs own adaptation of a 
single-phase North American distribution design.    
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A1.2.2  Key Lessons  

 Clear, well -defined and transparent decision -making processes will 
help actors know what is required and expected of them;  

 Codification of coordination procedures may be important in ensuring 
communication and interaction;  

 Careful planning  through data collection  and analysis helps prioritis e 

projects  while directing expenditures  to their highest use value; 

 Stepping away from convention as part of a redesign of a grid  better 
suited to the needs of Tunisiaõs geography, energy use profile and 
locational development goals meant immense cost savings without 
compromising customer needs; 

 Strong political commitment , particularly in supporting the utility to 
implement its distribution system design contrary to convention, is 
instrumental to keep momentum; and  

 Recognising that in certain settings electrification may be better 
achieved through alternative or complementary approaches , such as 
PV. 

A1.2.3  Detailed Description  

In the mid -1970s, the Government of Tunisia launched a rural electrification 
programme as part of a broader strategy to encourage rural development.  Centred 
around the goals of increasing income, reducing unemployment, and improving 
living conditions taking into account the environment, gender status, and the 
expected rate of return, the government understood that not only was electrificatio n 
integral to these goals, but that electrification done externally of these policies 
would not achieve its development potential.  This approach was officially initiated 
through the countryõs IVth Five Year Plan (1972-1976), with rural development 
commencing via the three pillars of basic education, improved health services and 
rural electrification.  As time passed, these pillars were complemented by additional 
development programmes.  At the time of inception, only 6 percent of households 
had access to electricity.  In 2000, the corresponding percentage was approximately 
88 percent.   

Noteworthy about this success is that it was achieved via institutional arrangements 
that are not, at first glance, necessarily conducive to coordination.  Tunisiaõs 
government is, like many African nations, made up of multiple institutions and 
disparate agents focused on a single sector.  However, Tunisia was able to maintain 
effective coordination between these agencies through a strong coordinating body 
and well -defined pr ocedures for integration and communication.   

Specifically, rural electrification is influenced by over five separate government 
bodies located across the national, regional and local level.  At the national level, 
the various actors include the Ministry o f Economic Development (MDE), which 
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defines overall rural development policy, including the framework for rural 
electrification; the Ministry of Industry (MI), which develops overall energy policy 
and, with regard to electricity, houses the National Rural Electrification 
Commission (CNER), supervises STEG, and provides input to the five-year 
planning process; the Ministry of Environment through the National Agency for 
Renewable Energy (ANRE), which is responsible for energy conservation and 
renewable energy, including PV -based rural electrification; two separate funds for 
projects not approved as part of the planning process; the regional executive 
agencies of the Ministry of the Interior (or Governorates together with their 
Delegations), which select and manage rural development projects, seek local input 
from leading citizens, and allocate funds; and STEG, which implements the rural 
electrification program through a regional structure mirroring the Governorates, 
thereby ensuring regular consultations between the two bodies. 
 
The key to keeping so many institutions coordinated is strong government 
commitment actualized by well -defined structures and procedures.  The primary 
body through which this coordination and planning occurs is the CNER.  Chaired 
by the MIõs Directory of Electricity and Gas, it consists of representatives from 
across all institutions listed in the preceding paragraph.  Regular meetings allow the 
separate actors to keep current on all plans for rural electrification and related 
programs wh ile also offering an opportunity for discussion and early identification 
of problems.  The CNERõs work is supplemented by continuous interaction at both 
the vertical and horizontal level among the various institutions.  Local input is 
ensured through the project selection process, which actually begins at the local 
level. Finalization then occurs through iterations between the sub -regional, regional 
and national level.   

As with the interactions, the process of iteration is well -defined and forms a 
fundamen tal component of the five year planning process, which must consider 
individual projects as part of the broader development picture.  See Annex 1.1 for a 
full discussion of how electrification is integrated with the general socio -economic 
development of Tu nisia.  In the first step of this iterative process, areas are chosen 
according to the five year planõs preliminary development themes.  Done in three 
clearly defined steps, the first involves identification of zones for rural development 
based on income, unemployment, environmental quality, gender status, expected 
rate of return, costs of job creation and improved living conditions.  The second step 
involves the selection of potential projects and targeted beneficiaries while the third 
step involves identi fication of rural electrification projects by STEG following a 
detailed survey of the chosen zone.   

In this last step, the Governorate asks the Delegations to list all non-electrified areas 
and to identify potential sites for agricultural pumping and wate r drilling.  The 
Delegations create this list with assistance from local representatives.  STEG then 
supplements this list by identifying the required infrastructure to electrify the 
identified sites, including the length of line needed for various voltage s, the type of 
infrastructure best suited to electrify the corresponding homes, whether the homes 
are suitable for electrification, etc.  STEG uses this information to estimate the costs 
of electrifying various locations within the chosen zone.  These costs are then fed 
back to the MDE as scenarios for electrification and include, for each site, the 
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number of beneficiaries, the costs of the project, and the rates of electrification.  
ANRE undertakes a similar study for PV -based electrification, which requir es 
coordination with STEG to ensure identified projects are remote from grid extension  
plans.   

With the costs and benefits of potential scenarios thus identified, final selection is 
made after the five year planõs rural development objectives are made official.  
Budgets are accordingly set for each development area to ensure the maximum 
potential of expenditures.  These budgets are defined by project ceilings and all 
projects under the ceiling are included in the Five Year Plan.  As an example, 
consider the IXth Five Year Plan, which included a project ceiling of 2,200 TD 
(1530USD) per beneficiary for rural electrification.  Funding of this ceiling was 
spread across the beneficiary (200 to 600 TD, or 140 to 420 USD), STEG (200 TD or 
140 USD) and the Governorate (up to 1800 TD, or 1250 USD), with the 
Governorateõs portion defined as a maximum percentage of costs, or 82 percent.  If a 
projectõs cost exceeds this ceiling, but is deemed of special importance, it may be 
eligible to receive funding under the Natio nal Solidarity Fund or the Presidential 
Fund. 

Perhaps of equal import in the success of Tunisiaõs electrification has been the 
institutional freedom, as part of Tunisiaõs enabling environment of capacity, given 
to STEG to eschew the imported European model of electricity for one suited to the 
needs of Tunisia.  Best described as a òtechnological leapó, STEG developed a low-
cost grid based on its own adaptation of a single-phase North American 
distribution design.  Prior to this redesign, the entire electric ity system in Tunisia 
was based on the European three phase model, as is the case with most rural 
electrification programmes with Africa.  Although the model is suitable for the 
dense populations and heavy loads characteristic to Europe, its use in Africa has 
resulted in poorly adapted and oversized networks which carry unnecessarily high 
costs for connecting small rural loads.  However, when Tunisia decided to expand 
and accelerate rural electrification, STEG undertook a technical audit to assess the 
costs and benefits of alternative systems.  The results revealed that the European 
model was unsuited for the needs of Tunisia, and rather, after numerous economic 
and technical studies, a system based on a modified North American model was 
developed.  Called MALT, it has dramatically reduced costs, thereby allowing far 
more households to be electrified within the same budget.   As shown in Table 8, 
the initial overall cost reductions were estimated to be between 18 and 24 percent.  
A more recent evaluation by NRECA International of similar systems in other 
countries places the estimated cost savings between 30 and 40 percent.  

The success of MALT, which was undertaken with a view to promote efficiency and 
cut costs, encouraged STEG to continue developing and implementing cost -cutting 
technical innovations, with the utility constantly implementing innovative solutions 
to best meet the needs of customers in an efficient manner.  The support given to 
STEG by the government to carry on was critical to maintaining its motivation to do 
so.  Yet, the institutional arrangements and incentives surrounding STEG keep it 
mindful of its role within broader development policy.  For example, if larger loads 
or specialised machinery are expected in villages, STEG will undertake technical 
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studies to determine the most cost-efficient approach and appropriate design, 
recognising that a one-size-fits-all design is not the most effective approach. 

Table 8  Estimated Savings of MALT Syst em, Compared to Three-phase 
Distribution System, 1975  

Network Level  Cost 
Reduction  

MV network  30 ð 40 % 

MV/LV substations  15 ð 20 % 

LV network  5 ð 10 % 

Overall  18 ð 24 % 

 

In summary, successful coordination and innovation has emerged, in large part, 
due to the construction and adherence to a clear and well-defined process as well as 
the incentives and encouragement created by the government as part of its capacity 
to turn policy into action.  Although the process is often criticised for being too 
mechanical, it has nonetheless led to an enabling environment which, for the most 
important, has created actual outcomes.  While the process and roles are open, 
objective and transparent, debate and criticism are still allowed.  Indeed, in first 
creating the MA LT system, STEG faced a great deal of criticism and argument over 
its proposals.  Likewise, the system has not always worked perfectly.  For example, 
the time difference between selection and installation of PV projects has sometimes 
resulted in the grid b eing extended to areas where PV installation has recently 
occurred (20 percent of such cases are characterized by the grid arriving just three 
months to a year after installation), resulting in wasteful duplication.   

A1.2.4  Further reading  

African Development Ba nk, 2006, Republic of Tunisia, Rural Electrification Project 
Completion Report, African Development Bank.  

Cecelski, E., Ounalli, A., Aissa, M., and J. Dunkerley, 2005, Rural Electrification in 
Tunisia: National Commitment, Efficient Implementation and Soun d Finances, 
World Bank.  

Chaieb, S., and A. Ounalli, 2001, Rural Electrification Benefits, Womenõs Health, 
Income and Status in Tunisia, Energia News, vol. 4, no. 4. 

Karekezi, S., Majoro, L., Kimani, J and A. Wambile, 2005, Ring-fencing Funds for the 
Electrification of the Poor, Lessons for Eastern Africa, Energy Access Working 
Group, Global Network on Energy and Sustainable Development, Denmark.  

Karhammer, R., Sanghvi., A., Fernstrom, E., Aissa, M., Arther, J., Tulloch, J., Davies, 
I., Bergman, S., and S. Mathur, 2006, Sub-Saharan Africa: Introducing Low -cost 
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Methods in Electricity Distribution Networks, ESMAP Technical Paper 104/06, 
World Bank.  

NRECA International, 1999, Reducing the Cost of Grid Extension for Rural 
Electrification, Energy Sector Management Assistance Programme (ESMAP), The 
World Bank, Washington D.C.  

 

A1.3  Energy Shops  

A1.3.1  Key Components  

 Recognise that energy consumers use a portfolio of fuels, and want 
them all to be readily available, thereby offering a one-stop-shop of 

multiple technologies and f uels; 

 Concentrate on enhancing the satisfaction of energy needs rather than 

promotion of a single technology or fuel ; and 

 Cater to all income levels . 

A1.3.2  Key Lessons  

 The better the data available, the better roll -out can be prioritised and 
tailored to customer  needs; 

 Energy shops offer a means of creating local employment;  

 Although multiple approaches  are being tested (ownership versus fee-
for-service), no single model has emerged as the clear winner; and 

 Good approach to engage with the community . 

A1.3.3  Detailed Des cription  

In recognition that energy consumers use a portfolio of fuels and technologies (in 
particular often continuing to use biomass for cooking even when the house is 
electrified) numerous governments are adopting initiatives aimed at creating one 
stop energy stores, which in Namibia, for example, are to be called ôEnergy Shopsõ 
while, in Botswana, ôEnergy Service Companiesõ.  Formally pioneered as part of the 
South African solar concessions, discussed in Annex 3.1 and Annex 6, energy shops 
provide a one-stop-shop for numerous energy technologies and fuels aimed at 
enhancing energy access for the surrounding area by making available improved 
fuels and appliances.     

Namibia  

Namibia has made the Energy Shop approach the centrepiece to its Off-Grid 
Energisation Master Plan (OGEMP), the final version of which was issued in 
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January, 2007.  The underlying objective of the OGEMP is to provide access to 
appropriate energy technologies to everyone living or working in one of three types 
of areas: (1) off-grid areas, or areas that will not have electricity within 20 years; (2) 
pre-grid areas, or areas that will not have access to electricity within 5 years; and (3) 
ògreyó areas, or areas where it is not clear how or if electricity will be providing ð 
e.g., informal settlements.   

Intended to be rolled out over a twenty year period, the first two years of the 
OGEMP will aim to have one energy shop established in each of the thirteen 
regions in the first year and one again in the second year, so that two shops exist in 
each of the thirteen regions by the end of the second year of the rollout.  Thereafter, 
new energy shops will be established according to a national priority plan, which is 
based on a point scoring system developed as part of the Regional Electricity 
Distribution Master Plan.   

 

Table 9  OGEMP Point Scoring System for Prioritising Energy Stores  

Facility/Point Score 
Item  

Points 
Awarded  

 Facility/Point Score 
Item  

Points 
Awarded  

Constituency Capital  80  Other Infrastructure   

Health Facilities      Agricultural   
   development centres 

60 

   Hospital  80     Agricultural extension  
   office 

20 

   Health Centre 60     Per borehole 5 

   Clinic  40     NamPost 15 

   Outreach point  20     Per household to be  
   connected 

1 

Schools   Proximity to existing 
powerlines  

 

   Senior secondary  
   school (11-12) 

60     Village to powerline  
   (0 to <=1km) 

0 

   Junior secondary  
   school (8-10) 

55     Village to powerline  
   (>1 to <=5km) 

10 

   Combined school 
   (prim & sec) 

50     Vill age to powerline  
   (>5 to <=10km) 

20 

   Senior primary school  
   (5-7) 

40     Village to powerline  
   (>10 to <=20km) 

30 
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Facility/Point Score 
Item  

Points 
Awarded  

 Facility/Point Score 
Item  

Points 
Awarded  

   Junior primary school     
   (1-4) 

30    

   Hostel 60    

 

Specifically, this points scoring system begins by proposing alternative locations for 
the Energy Shops and then defining a market area around the proposed location 
based on distance to the shop.  Defined as a òcatchmentó, the area is scored 
according to the type of facilities located within its boundaries as well by dis tance 
to existing powerlines.  The points for the associated attributes are shown in Table 
9.  The total point score is determined by summing the points, with the top -scorers 
thus receiving priority.  At the end of twenty years, 1 56 Energy Shops are expected 
to be operating, with well managed businesses targeted to run them.  These selected 
businesses would then receive extensive training and support to properly run the 
Energy Shops. 

Implementation of these Shops must be done with limited funding.  As there are 
approximately 106,554 households to be targeted by the OGEMP, the technology is 
available as a purchase only approach. Yet, support is to be provided through the 
establishment of a centrally managed Consumer Credit Finance Revolving Fund.  
Current expectations are that the fund would offer 6 -month, 1-year and 5-year loans 
at the prime interest rate.  The revolving fund is assumed to provide loans 
equivalent to N$400,000 (USD 51,920) per year per energy shop.   

Overall, the fun d is projected to break even in year 13 and, thereafter, will take in 
more than it makes in loans.  This will help offset the total cost, which includes 
funds to administer the Revolving Fund (estimated to range between N$1,288,912 
(USD 167,301) and 3,705,627 (USD 480,990) per annum), funds to actually establish 
new Energy Shops while monitoring and training existing shops (estimated to 
range between N$834,600 (USD 108,331) and 2,624,800 (USD 340,699) per annum), 
and funds for sub -contractors and outputs (estimated to range between N$800,309 
(USD 103,880) and 1,151,000 (USD 149,400) per annum).  Overall, the estimated 
annual average funding requirement is N$  6,839,779 (USD 887,803) while the 
estimated total requirement for the entire twenty years is N$136,795,585 (USD 
17,756,067). 

Interestingly, an innovative approach utilised by Namibia is to offer Recommended 
Energy Baskets.  These Energy Baskets are made up of a wide range of affordable 
and appropriate energy technologies, compatible fuels, and compatible appliances, 
with the final basket consisting of a total energy solution.  By focusing on energy 
services rather than technologies, the goal of these baskets is to move away from 
promotion of a single technology by emphasizing energy needs and energy services 
as part of a package which covers the entire spectrum of a householdõs energy 
needs.  Hence, recommended energy baskets include not only technologies and 
fuels, but the appliances that can be correspondingly effectively operated.   
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Ten recommendations for households are proposed as part of the OGEMP, with 
two depicted in Figure 4, while an additional eight recommendations have been 
prepared for particular types of institutions (e.g., schools, hospitals) or businesses 
(e.g., food and beverage SME), with one of these depicted as the final panel of 
Figure 4.  Critically, these baskets include an estimate of the total monthly cost of 
operation plus the total upfront costs.  Households or other customers can then 
choose the energy basket based on the energy services required, the funds available 
and their willingness to spend.  Similarly, the Energy Shop can use the energy 
basket recommendations to advise possible clients without experience in the 
particulars of the individual components, such as solar system sizing.  Items can be 
removed in the event the client already owns the appliance.   

Figure 4  Sample Household Energy Baskets  

Appliance / Fuel Quantity
Appliance / 

Fuel Cost

Appliance / 

Fuel Subtotal

Required 

Energy
Units Unit Cost

Monthly 

Fuel Cost

Monthly 

Maintenance 

Cost

12 V Rechargeable Battery (105 ah) 1 N$     500.00 N$     500.00 ~ Vah/month ~ ~ N$       13.80

Low power electric light 11 W CFL, fitting: 

round bulkhead & pull-switch
2 N$     293.00 N$     586.00 1800.00 Vah/month N$      0.04 N$    126.00 N$       16.28

Tso Tso Stove / Vesto Stove 1 N$     350.00 N$     350.00 40.00 kg/month N$      1.13 N$       45.20 N$         4.17

N$     1,436.00 N$    171.20 N$       34.24 N$        205.44

N$        150.00

-

N$     1,586.00

Appliance / Fuel Quantity
Appliance / 

Fuel Cost

Appliance / 

Fuel Subtotal

Required 

Energy
Units Unit Cost

Monthly 

Fuel Cost

Monthly 

Maintenance 

Cost

Glass plate - double 1 N$       150.00 N$       150.00 4.60 kg/month N$    12.78 N$    58.79 N$            -

220V electric light 15 W CFL with fitting 4 N$         30.00 N$       120.00 ~ Vah/month N$        - ~ N$          2.44

HiFi - AC 1 N$       500.00 N$       500.00 ~ Vah/month N$        - ~ N$            -

TC - AC 1 N$     1,000.00 N$     1,000.00 ~ Vah/month N$        - ~ N$            -

Electric fridge A++ (150 l) 1 N$     6,800.00 N$     6,800.00 ~ Vah/month N$        - ~ N$            -

Solar PV 200W, 600VA - AC 1 N$   22,500.00 N$   22,500.00 ~ ~ ~ ~ N$         27.00

9 kg LPG Cylinder (N$ 173 deposit) 1 N$        288.75 N$        288.75 ~ ~ ~ ~ N$            -

N$    31,358.75 N$    58.79 N$          29.44 N$                  88.23

N$      1,200.00

N$      1,400.00

N$   33,958.75

SUB-TOTAL

TRANPORT OF PRODUCTS TO ENERGY SHOP

INSTALLATION

TOTAL PRICE

Energy Basket 1: Household - Option 1

Total monthly 

operation & 

maintenance budget

Energy Basket 8: Household - Option 8

Total monthly 

operation & 

maintenance budget

SUB-TOTAL

TRANPORT OF PRODUCTS TO ENERGY SHOP

INSTALLATION

TOTAL PRICE

 

Appliance / Fuel Quantity
Appliance / 

Fuel Cost

Appliance / 

Fuel Subtotal

Required 

Energy
Units Unit Cost

Monthly 

Fuel Cost

Monthly 

Maintenance 

Cost

Glass plate - double 4 N$        150.00 N$        600.00 6.00 kg/month N$    12.78 N$    306.72 N$            -

220V electric light 15 W CFL with fitting 6 N$          30.00 N$        180.00 ~ Vah/month N$        - ~ N$          3.67

Electric fridge A++ (150 l) 1 N$     6,800.00 N$     6,800.00 ~ Vah/month N$        - ~ N$            -

Electric freexer chest (225 l) 12/24 V DC 1 N$     8,800.00 N$     8,800.00 ~ Vah/month N$        - ~ N$            -

Food processor (household) 1 N$        800.00 N$        800.00 ~ Vah/month N$        - ~ N$            -

Microwave 1 N$     1,500.00 N$     1,500.00 ~ Vah/month N$        - ~ N$            -

Solar cooker (goat size) 2 N$        800.00 N$     1,600.00 ~ Vah/month N$        - ~ N$            -

Solar PV 680, 1200VA - AC 1 N$   55,000.00 N$   55,000.00 ~ ~ ~ ~ N$        300.00

9 kg LPG Cylinder (N$ 173 deposit) 4 N$        288.75 N$      1,155.00 ~ ~ ~ ~ N$            -

N$    76,435.00 N$    306.72 N$          303.67N$                 610.39

N$      2,500.00

N$      2,000.00

N$   80,935.00

INSTALLATION

TOTAL PRICE

Energy Basket 14: Food and Beverage SME

Total monthly 

operation & 

maintenance budget

SUB-TOTAL

TRANPORT OF PRODUCTS TO ENERGY SHOP

 

As for the technologies, fuels and appliances, these were chosen so that: 

 they are readily available on the Namibian market;  
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 they would, in combination, satisfy all basic household energy 
requirements; and  

 they would require minimal operation and maintenance cost.   

The focus was also on decentralised stand-alone systems rather than hybrid mini -
grids as there is little data available on the density of households in the off -grid and 
pre-grid localities, making it impossible to recommend or plan mini -grids without 
making hundreds of field visits.  Addition ally, while mini -grids may be a more 
cost-effective option, the time required to co -ordinate with the Regional Electricity 
Distributors, Local Authorities and local community would delay roll -out. 

South Africa  

In South Africa, the government, in 1999, init iated a programme to grant private 
companies the rights to establish off-grid energy utilities in designated concession 
areas (these concessions are described in detail in Annex 3.1).  Although the 
concessions were essentially based on dissemination of Solar Home Systems (SHS), 
concessionaires were expected to adopt a delivery model promoting a range of fuels 
and appliances.  One such concessionaire, NuRa, has been quick to take this up, 
seeing them as not only an important service for its customers, but as an 
opportunity to bring in additional revenues.  Like many other SADC countries, 
woodfuel and paraffin tend to be the dominant energy sources in rural areas.  NuRa 
thus decided to promote LPG, understanding that the absence of uptake was, in 
part, due to its infrequent availability in these areas.  As such, NuRa has made it an 
explicit objective to improve access to LPG over time, and has started selling LPG as 
part of its services alongside other fuels.  Importantly, the infrastructure created as 
part of the concession allows NuRa to sell LPG with a very limited mark -up, which 
enables many consumers to purchase a fuel they might otherwise not have been 
able to afford.  Today, LPG is NuRaõs top fuel seller.   
 
Not only have the NuRa energy shops been able to enhance access, but, given their 
local nature, they have been able to contribute to the economic and social 
development of the communities in which they are located.  The NuRa stores 
provide a vital source of employment in these areas and allow the utili ty to engage 
more easily with its customers.  As members of the community, NuRa staff engage 
with schools and institutions to hold energy information seminars to raise the 
profile of energy in education and health; identify common problem areas; identify 
possible delivery of education materials and pamphlets; and present generic data 
and information on energy economics and savings options (CFLs, geysers, 
insulation of buildings).  

Botswana  

In Botswana, the Botswana Power Corporation is implementing, on behalf of the 
Botswana Ministry of Minerals, Energy and Water Resources, the Renewable 
Energy-based Rural Electrification or ôRE-Botswanaõ Programme.  Designed to 
remove the barriers to wide -scale utilization of renewable energy and low GHG 
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technologies, the programme aims to meet the basic electricity needs of individual 
households while encouraging the development of the private sector in the 
provision of renewable energy in Botswana.  

Specifically, the RE Botswana Programme is using the successful fee-for-service 
approach used by the South African solar concessions (and described in Annex 3.1 
and Annex 6) and is expanding the list to explicitly cover not only SHS, but 
distribution of improved cookstoves as well as a lantern charging service.  To help 
fund and run the shops, the RE Botswana Programme is seeking participation from 
private partners to access risk capital and alternative streams of income.  The 
partner is expected to form a joint venture with BPC Lesedi, a company set up for 
this very purpose and w ith its major shareholder being the Botswana Power 
Corporation.  The aim is to establish a franchise network of small privately owned 
energy service companies licensed to provide products and services to households, 
Government and business customers.  

Crucially, the services will be aimed at all income levels and energy uses, with users 
able to choose from two lighting and power options: (1) a solar charging service 
which entails retailing rechargeable electric lanterns and batteries with the 
provision of a  recharge-for-a-fee service; or (2) rental of SHS on a fee-for-service 
basis.  These options will be packaged with efficient cooking appliances, including 
improved efficient woodstoves and heat retention devices.   

Different ownership and financing models will be used depending on the support 
requirements of the product or service and its affordability.  For example, for the 
Solar Charging Service, finance is unlikely to be required.  Conversely, those who 
choose the SHS will not likely purchase the system but will pay an initial ôjoiningõ 
fee followed by a fixed monthly rental charge. In return, the system will be installed 
and maintained at no additional cost.  

A1.3.4  Further Reading  

Banks, D I, 2003, Rural Energy Service Delivery, A Public Private Partnership 
Approach, paper presented at the Domestic Use of Energy Conference 2003.   

Lemaire, X., 2007, Concession for rural electrification with solar home systems in 
Kwazulu -Natal (South Africa), working paper for the Centre for Management 
under Regulation ð Sustainable Energy Regulation Network.  

Niemand, FR and DI Banks, 2006, NuRa ð a success story for rural energy service 
and delivery, Energize, July 2006, pp. 12 ð 16. 

UNDP/GEF/MME Barrier Removal to Namibian Renewable Energy Programme 
(NAMREP), 2007, Off-Grid Energisation Master Plan for Namibia, Final Report.  
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A2 Grid-Based Portfolio Options 

A2.1  Botswana ð Assistance in Overcoming High 
Connection Charges  

A2.1.1  Key Components  

 Government loans with subsidized interest rates  to assist households 
in overcoming the high connection  cost; 

 Financing requires minimal down payment  while offering flexible 

repayment plans  requiring no income guarantee or security ; and 

 Requiring customers to form groups of four or more  to achieve 
economies of scale in connection arrangements.  

A2.1.2  Key Lessons  

 The rural poor can be electrified while maintaining full cost recovery ; 

 Informed modification through regular data collection and evaluation  
can ensure timely identification and removal of problem or barriers  
and efficient targeting  of financing mechanisms; and 

 Political will and commitment  must be sustained throughout the 
programme. 

A2.1.3  Detailed Description  

In 1988, Botswana adopted a rural electrification scheme with the goal of reducing 
poverty.  To achieve this goal, the programme has undergone numerous 
modifications to ensure both uptake and affordability by the intended beneficiaries.  
These modifications are the result of continual evaluation and adaptation of 
financial mechanisms to ensure participation by the poor.  As described below, this 
continual evaluation and modification is perhaps one of the greatest factors 
underlying the programmeõs success, a success all the more remarkable given it 
coincided with an insistence on full cost recovery by the consumer. 

In its current form, the scheme, called the Rural Electrification Collective Scheme 
(RECS), aims to reduce the burden of the upfront costs of connection.  To do so, the 
programme requires customers to form into groups of four or more to benefit from 
economies of scale (i.e., lowering the cost of the connection while increasing 
affordability) when applying for a connection.  Together, the group pays 5 percent 
of the upfront costs of the connection before work begins, with the remainder paid 
back over 18, 60 or 180 months depending on the customersõ preference.  Similarly, 
the loans have no requirement of income guarantee and security and often attract 
interest rates lower than those available for commercial loans, an additional gain to 
affordability.  The cost of connection is thus fully recovered, ensuring the 
sustainability of the programme.  No further assistance is provided.  
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In addition to this financing component, the RCS, in 1993, introduced standard 
costing.  Available to consumers within 500 metres of reticulation corridors, the 
service allows household to obtain a connection at the approximate cost of 
acquiring a 50 Wp solar home system.  The goal of this approach is to enable 
customers in a village to pay the same amount for electricity, thereby extending the 
grid deeper into villages.   

Althou gh RE programmes which insist on full recovery of the capital costs 
elsewhere in the world are often linked to the absence of success, the case of 
Botswana shows otherwise, recognizing of course the subsidisation of the interest 
rate. Between 1996 and 2003, access to electricity by rural households increased five-
fold, with 80 percent of households not having been able to connect in the absence 
of the scheme.  As mentioned above, a critical component of this success has been 
continual monitoring and adaptat ion of the scheme.   

Indeed, through the collection of good data and careful analysis, adjustment of the 
scheme occurred when results were not as predicted.  The purpose of these 
adjustments was to ensure both proper targeting to achieve uptake.  For example, in 
developing the repayment schemes, various options were assessed in relation to 
estimated monthly energy consumption under various income levels and use types 
(e.g., middle income households with cooking versus middle income households 
with no cookin g).  These options were gradually adjusted as monitoring and 
evaluation provided better data and experience.   

Additionally, the deposit for the RCS has been gradually reduced from 40 percent 
to 5 percent concurrently with a lengthening of the maximum repa yment period to 
10 years in 1996 and 15 years in 1999.  The evolution of these changes is set out in 
Table 10 while Figure 5 sets out the corresponding annual rate of electrification for 
urban and rural c ustomers.   

Table 10  Evolution of RCS  

Year Deposit  Maximum 
Repayment Period  

Interest Rate 

1990 40% 10 years 8% 

1995 10% 10 years 9% 

2000 5% 15 years Prime + 0.5% 
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Figure 5  Annual Grid Connections  
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Beyond these specifics political will and commitment have been strong throughout, 
and it is likely success would not have been as complete had these factors been 
absent.  Additionally, the ability of Botswana to import power did make the job 
easier, suggesting that further integration of power markets and coordination of 
investment within SADC could greatly facilitate energy access.   

It must be mentioned that, despite the success of electrification ð electrification was 
10 percent in 1990 and today sits at approximately 39 percent, while rural 
electrification rose from 3 percent to 37 percent ð a  significant proportion of the 
very poor have not benefited as these households cannot afford the down payments 
or the monthly repayment schemes.  Fortunately, Botswana, in recognition of this, 
is implementing complementary programmes such as the Renewable Energy Based 
Rural Electrification Botswana Programme.  This will include the packaging of 
lighting and power options with efficient cooking appliances including imp roved 
efficient wood stoves and heat retention devices (hot bags). Different ownership 
and financing models will be used depending on the support requirements of the 
product or service and their affordability. See discussion of Energy Service 
Companies in Annex 1.3. 

A2.1.4  Further Reading  

Development and Energy in Africa, A case for Botswana, European Commission's 
Intelligent Energy -Europe programme. 

Mapako, M, Nangammbi, D., and L. Mosomane, 2008, Rural Electrification in the 
Energy Policies of the SADC Region, Sustainable Energy Futures Group, CSIR 
Natural Resources and the Environment. 

Prasad, G and E. Visagie, 2006, Impact of energy reforms on the poor in Southern 
Africa, Energy Research Centre, University of Cape Town. 
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A2.2  The Use of Rural Cooperatives with a Part icular 
Focus on Bangladesh  

A2.2.1  Key Components  

 Arrangements whereby utilities are owned, managed and operated by 

the consumers to extend the distribution grid into rural areas;  

 Thirty -three year government loans  at a 2 percent interest rate and with 
an eight year grace period to cover the initial costs of grid extension ; 
and 

 Donor involvement  through grants valued at over US$ 1.4 billion given 
interest in the cooperative approach. 

A2.2.2  Key Lessons  

 Involvement by the end -users as owners / operators has led to a high 

focus on customer needs, high repayment rates, adherence to strict 
policy about efficiency, and transparency ; 

 High capital costs combined with low/no financial returns but positive 
social returns requires initial financial support  from either the 
government  or international donors;  

 Takes time  for RE schemes to become financially solven t; and 

 International donors are enthused  by democratic ownership structure 
by the consumers and are thus keen to provide funding . 

A2.2.3  Detailed Description  

The Origins of Rural Coop eratives in Bangladesh  

Prior to 1977, the electricity sector in Bangladesh was characterised by the existence 
of a vertically integrated government run utility with sole responsibility for 
generation, transmission and distribution of power.  Similarly, ava ilability of 
electricity in rural areas was virtually non -existent, with access limited to the 10 
percent of the population residing in the urban and peri -urban centres.   

To kick-start electrification in the rural areas, the government borrowed an 
institu tional model essential to expanding electricity to rural America in the 1930s 
and 1940s.  This institution is the cooperative, or utilities owned by the members 
they serve through a democratic process of involvement.  In an environment not 
unlike many deve loping nations today, the rural population in America had limited 
access to electricity, particularly in relation to urban areas, which were 
predominantly electrified.  Utilities which had successfully electrified these towns 
and cities were largely adverse to entering rural areas given the low density and 
low ability of the residents to pay.  With a strong desire to use electricity combined 



 

Grid - Based Portfolio Options  

 

SADC Regional Energy Access Strategy and Action Plan                 March 2010  
SADC Energy Programme, with the support of EUEI                                                                                                         

66 

with the success of cooperatives witnessed in farming, rural communities decided 
to utilise the cooperative approach for electrification.   

However, as the communities soon found out, economies of scale were strongly 
needed to make rural cooperatives a success.  Hence, the separate agencies not only 
began to band together, but sought out government support.  With the the n 
President, Franklin Roosevelt, a strong believer in the importance of electricity for 
all Americans, a Rural Electrification Agency was set up to give support along with 
low -cost financing, highlighting the fast that some type of financial and technical 
assistance will likely be required.  Communities thus pushed ahead, enjoying the 
ability to oversee the electrification of their area.  In less than 20 years, electrification 
of rural areas had jumped from less than 10 percent to almost 90 percent.  Today, 
there are over 1,000 rural electricity cooperatives supplying 12 percent of 
households.  

Based on this success, Bangladesh sought emulation through the creation of the 
Rural Electrification Board (REB).  With a mandate to expand and improve the 
distributi on network in rural areas, this model entails divesture of the distribution 
of power to the end-users of electricity, with the consumers being both owner and 
operator.   

Similar to the approach taken in the United States, the REB organizes local 
cooperatives, called Palli Biddut Samities (PBS), to own, operate and manage a rural 
distribution system as an autonomous organisation registered with the REB.  In 
setting up a PBS, between 5 and 10 thanas, or administrative districts, are chosen 
and a 20 year load forecast prepared.  This forecast is used to identify load centres 
for purposes of identifying the location of the distribution sub -stations.  To 
construct the infrastructure, the PBS is given a thirty -three year term loan covering 
the cost of the system at a per annum interest rate of two percent and a grace period 
of eight years.  The PBS then operates on a financial principle of òno-loss and no 
profitó to maximise consumer welfare.  Factors guiding the tariff structure include 
cost of service, cost of the power purchases, operating and maintenance expenses 
and depreciation and interest expenses 

Organisationally, the by -laws for the PBSs are established by the REB, as are a set of 
operational, technical and administrative standards.  The REB also assists the PBSs 
with the construction of the distribution network; technical assistance for operating 
and maintenance activities; assistance in conducting tariff fixation studies; staff 
training; setting annual targets in key performance areas; and procuring funds .   
PBSs, in turn, are responsible for the purchase and sale of electricity; sub-station 
and line maintenance; consumer complaint handling; line extension and consumer 
connection; motivating consumers to use electricity safely and efficiently; and tariff 
setting. 

Bangladeshi Experience to date  

Given the huge capital cost required, the creation of PBSs has occurred in stages, 
with 13 established in the first phase.  Today, the total stands at 70, representing 433 
of 482 subdistricts and 47,084 out of 84,320 villages.  Coverage is to be extended to 
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all villages by 2020.  Although extension of the distribution network has been 
successful, uptake has been less so.  In 2003, approximately 30 percent of the rural 
population was electrified.  Importantly, while the  rates of electrification are 
skewed towards non-poor households ð in 2000, 80 percent of non-poor households 
were electrified relative to 19 percent of poor households ð the absolute numbers 
are near identical ð 4.06 million poor households relative to 4.08 non-poor 
households.   

One explanation for this split is the high upfront cost, which includes a connection 
charge, a membership fee and a security deposit.  When the PBSs first started, 
consumption was not subsidised, although a lifeline tariff is now in place to support 
demand.  Likewise, there is cross-subsidization between the different user types, 
with commercial and industrial customers typically charged more than domestic 
customers.  Opportunities to cross-subsidise, however, are quite limited due  to the 
relatively small customer base of most PBSs (the number of customers varies from 
35,000 to 270,000) combined with the relatively low number of commercial and 
industrial customers.   

As for financial sustainability, 58 of the 67 PBSs are able to pay for their operating 
costs including power purchase costs from their revenues.  This is a significant 
accomplishment, particularly in comparison to urban utilities whose financial 
performance is worse despite a better customer mix and load density.  Analysis of 
nineteen PBSs established after 1995 shows that it can take anywhere from three to 
nine years to generate enough cash revenues to cover operational costs.  However, 
generation of sufficient revenues to cover interest and principal payments has been 
less successful.  Just under half of the PBSs established prior to 1998 were able to 
generate sufficient revenues to cover interest costs while approximately fifteen 
percent could cover principal payments.   

Financial difficulties are linked to a number of different issues.  Until 1991, the 
REBõs jurisdiction was limited to designated rural areas, while distribution in the 
urban centres remained within the domain of the government -run utility.  
However, the lack of acceptable performance led the major multil ateral donors to 
withdraw all financial support from BPDB, and the government has since been 
transferring the distribution assets to REB control.  However, these service areas, 
despite being more densely populated, are characterised by high system losses and 
poor collection efficiency (in 2005, system losses were 11 percent higher than those 
in the PBS and collection rates 7 percent lower).    

Additional financial difficulties have resulted from increased outages, which have 
thus decreased revenues.  In the fiscal year 2005, as many as 34 PBSs lost at least 5 
percent of their sales volume, of which five lost at least eight to nine percent.  
Generation capacity will have to increase if PBSs are to not only cover current costs, 
but meet future requirements to expand electrification.  Customers want to be 
assured of a reliable supply of energy before making a wholesale switch and any 
barrier to this reliability will hinder uptake even where affordability is not an issue.  
More fundamentally, sufficient capacity must be available to meet the growing 
demand from extension of the distribution grid.  
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Interestingly, there is a high level of donor interest and support, based in part on 
donor enthusiasm for the co-operative approach.   Since its inception, nearly $1.4 
billion has been provided to the PBSs by nearly twenty donors.  This money is 
funnelled to the REB, which subsidises the operational deficit of the PBSs through a 
mix of government grants and loans, donor grants and loans, and a 1 percent 
service charge obtained from the PBSs.    

Involvement by customers is likewise important to the success.  As the customers 
are also the owners, the end-users have been directly involved in the planning and 
management of the distribution network.   

Experience from other count ries  

Although rural electric cooperatives have been implemented in a number of 
countries across the world, including both developed and developing nations, their 
use in Africa has been limited to one country alone, with Tanzania offering the only 
viable example.  Even in Tanzania, the cooperative is limited to one area with just 
250 customers.  Covering the Urambo District, the electricity in the area was 
originally provided in 1985 by three diesel generators sets to provide street lighting 
which were the r esponsibility of the Ministry of Works, the Urambo District 
Council, and TANESCO, the national electricity utility.  Operation of the system 
was inconsistent, however, due to lack of funding and poor maintenance.   

Hence, in 1993, management of the system was transformed to a cooperative.  
Supported by both TANESCO and the Swedish Environmental Institute (SEI), 
training was offered to local community members to manage and operate the 
system and funding provided to cover the start -up costs, although the customers 
are required to cover the cost of eventual capital replacement.  Called the Urambo 
Electric Consumers Cooperative Society, the tariffs thus include not only a 30 
percent capital recovery allowance, but the full cost of metering, maintenance and 
fuel.  In 2002, the tariff was over ten times that of TANESCO, or 0.47USD/kWh 
versus 0.03USD/kWh, a difference which reflects both the subsidisation of 
TANESCO and the diseconomies of scale.  Despite the high cost, the financial 
sustainability of the cooperativ e has led other villages in Tanzania to express an 
interest in similar set -ups. 

The general absence from Africa, however, does not imply irrelevance.  Experience 
from both Bangladesh and other countries has revealed a number of applicable 
lessons.  These include: 

Encouragement from the top: Although establishment of rural electric cooperatives 
is usually a bottom-up solution to the failure of top -down approaches, 
encouragement from the top (i.e., national government or international donor) may 
nevertheless likely be required.  Indeed, although the conditions may be right for 
establishment of a rural cooperative ð desire for electricity and little interest by the 
utility to provide it ð many communities are neither likely to know that the option 
is possible and/or will not have the financial or technical capability to start a 
cooperative (the latter issues are discussed below).  Hence, the communities of 
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many countries may need national or international encouragement to initiate a rural 
electricity cooperative .   

Yet, communities may not blindly accept the idea of cooperatives.  For example, in 
rural areas of Kenya, mismanagement of agricultural cooperatives, which led to the 
decline or closure of some farms, has led many to have a negative image of 
cooperatives, no matter the type.  This could prevent a barrier to potential 
establishment of rural electricity cooperatives.  Likewise, as cooperatives often 
require a minimum level of skill or training to run them, some have been taken over 
by the elite for their o wn benefit, likewise, creating a negative image of them among 
the poor.  More generally, many community members may simply not be aware of 
the idea of a cooperative.  Hence, in many instances, education and awareness on 
cooperatives themselves may need to precede their establishment, especially as 
success depends on the dedication of the members. 

Reliance on government/donor financing : As exemplified by the case of 
Bangladesh, the capital intensity of electrifying rural areas combined with the 
relative poverty of these areas implies the need for financing, with either the 
government or donors being the only realistic option.  The low or negative returns 
discourage the entry of private capital (and hence the private utilities themselves).  
However, the positi ve social returns do mean that government or donor 
involvement is not unwarranted, although it does mean that the cooperatives 
seeking independence will likely not achieve it.   

This fact is illustrated by the involvement of US government, through the Rura l 
Electrification Administration, which required government supervision of the 
cooperatives.  However, as shown by the US, this oversight gradually reduced 
through a well -defined strategy to transfer government functions and 
responsibilities to the cooperatives.   

As thus shown in not only the US and Bangladesh, but many other countries with 
rural electricity cooperatives, some autonomy will likely need to be ceded to obtain 
the financing necessary to overcome the high capital expenditures.  This is 
especially so given the low or negative financial returns and positive social returns.  
Conversely, however, if cooperatives are to remain successful, the absence of 
complete autonomy must not be characterised by political interference, an oft -cited 
reason for the decline of rural electric cooperatives in the Philippines.  Political 
patronage has likewise proved to be the downfall of a number of Indian rural 
electric cooperatives.  Bangladesh avoids this partly by not allowing directors to be 
affiliated with any p olitical party.   

Training : Running and operating an electric utility requires a high level of technical 
and business acumen often missing in rural communities.  Hence, if rural electric 
cooperatives are to be community-oriented, training will be necessary .  This has 
certainly been the case in Bangladesh and, similarly, in the case of the single 
Tanzanian rural electricity cooperative, which received training from but the 
national utility and international sources.   
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A2.2.4  Further Reading  

Abdallah, S., 2007, Rural Electrification in Kenya with Community Cooperatives 
Engagement, Masters Thesis, Aalborg University, Denmark. 

Chowdhury, N.H, 2009, Rural Electrification ð Bangladesh Experience, Presentation 
to the African Electrification Initiative Practitioner Worksho p. 

Shrestha, R.M., Kumar, S., Todoc, M.J. and S. Sharma, S., 2004, Institutional reforms 
and their Impact in Rural Electrification: South and Southeast Asia,  Sub-Regional 
Technical Report for the Global Network on Sustainable Development, Asian 
Institute o f Technology. 

Shrestha, R.M., Kumar, S., Sharma, S. and M.J. Todoc, 2004, Institutional reforms 
and electricity access: lessons from Bangladesh and Thailand, Energy Field Study, 
School of Environment Resources and Development, Asian Institute of Technology. 

Ul Hassan, R., and R. Rashid, 2007, Analysis of Financial Viability of Rural 
Cooperatives (PBS) under Rural Electrification Board Bangladesh, Master Thesis, 
Blekinge Institute of Technology.  

 

A2.3  Mini - grid Projects  

A2.3.1  Key Components  

 Stand-alone low -voltage dist ributions system  supplied by either a 
single generator or a combination of generators (hybrid, often with 
renewables in the mix); 

 Provision of continual power  for variable demand profiles ; 

 Able to service 230/400 VAC standard appliances; and 

 Capital costs are typically lower than grid extension  to remote rural 
villages, although the use of renewables may negate this, with off-
setting reduction in O&M costs.  

A2.3.2  Key Lessons  

 The technology needs  and its uses must be fully understood  to ensure 
adequacy and reliability;  

 The overall resilience and adaptability  of the system needs to be 
considered in the feasibility studies  as electrification may make energy 
use different from expectations; 

 Both the operating and capital costs  of potential designs should be 
considered ; 
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 A village -by-village approach is not optimum , and should be replaced 
by a strategy which prioritises  across, and makes selections from, all 
villages; and 

 Prioritisation could be based on a scoring system  which provides 
points according to the types of loads to be served in a village (e.g., 
household versus clinic) and other important factors, such as population 
density. 

A2.3.3  Detailed Description  

Use of mini -grids in remote rural villages has been explored by a number of 
countries as a lower cost alternative to the extension of the national grid.  
Technically, mini -grids are stand-alone low-voltage distribution networks 
connecting end-consumers in a village or neighbourhood.  Supply is often provided 
by a single generator, typically a diesel generator or micro-hydropower plant, 
although increasingly mini -grids are becoming hybrid in that two or more 
electricity generating options are selected according to the least cost energy resource 
available.  Options may include a wind turbine coupled with a solar system or a 
solar system combined with a diesel generator.     

Similar to the main grid, mini -grids provide around the clock power for variable 
demand profiles and are able to service 230/400VAC standard appliances.  Mini -
grids are ideal when several consumers are close together, where the energy needs 
of the average consumer exceed 0.5 to 1/kWh per day, and where there is a need for 
standard power and a willingness and ability to pay.   

Examples of mini -grids in Namibia and South Africa are presented as illustration s. 

Namibia  

A scientific research centre located in a remote, semi-arid area of Namibia, Gobabeb 
has recently constructed a hybrid mini -grid with funding from the Danish 
Development Agency.  Although the grid meets the immediate energy needs of the 
Training  Centre, it was constructed with the longer -term goal of demonstrating the 
viability of a mini -grid using renewable energy and energy efficiency measures.  
The mini -grid will also be examined for its ability to improve livelihood and social 
conditions for semi-dense rural communities.  Once the system has been 
successfully demonstrated at Gobabeb, it will be replicated in both Namibia and 
other SADC countries, where applicable.   

The mini -grid itself consists of a photovoltaic array consisting of 370 module s with 
a total capacity of 26 kW peak and a total installed cost of NAD 1.1 million (USD 
153,230); storage batteries with a capacity of 200 kWh and installed at a cost of NAD 
220,000 (USD 30,646); power converters which allow for uninterruptible power 
duri ng a change from inverter to generator and vice versa, installed at a cost of 
NAD 440,000 (USD 61,292); and two 50 kVA, three phase diesel generators, 
installed at a cost of NAD 165,000 (USD 22,984).   
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The technical beauty of the system derives from the power converter, which has its 
own control system.  This system starts the generator if the battery voltage is low or 
when consumption exceeds a set point (e.g., 20kW).  The system also switches off 
when a specified battery voltage level is reached or when the power drops below a 
certain point.  The operation of the system can also be programmed for various 
times of the week (weekday versus weekend).  Economically, benefits arise from the 
fact that, prior to its installation, electricity was available for onl y sixteen hours a 
day and was produced via a more expensive diesel generator.   Today, electricity is 
available around the clock via a cheaper source.  The Desert Research Foundation, 
which owns the Gobabeb centre, is now researching how to replicate these benefits 
for a Namibian village consisting of fifty households, a school, clinic and shop.   

Although the system at Gobabeb is unique in that end-users are rather atypical ð 
researchers from the developed and developing world ð the system has been useful 
in showing how accommodating and flexible hybrid mini -grids can be.  Indeed, one 
of the main difficulties of designing the system was the need to accommodate large 
swings in demand, and this requirement has been fully met.  While the centre 
typically house s thirty residents at any one time, occupancy can range from ten 
people one week to 120 the following week, with energy required for cooking, 
refrigeration, computing, audiovisual equipment and lab equipment requiring 
power.  

South Africa  

The potential of m ini -grids to electrify remote areas is similarly being tested for a 
more typical set of end-users elsewhere in South Africa.  In 2002, the Department of 
Minerals and Energy, in conjunction with the South African Council for Scientific 
Research, launched a pilot project investigating a standalone grid in the village of 
Lucingweni.  In this village, six 6 -kW peak wind turbines and an array of 540 solar 
panels rated at 0.133 kW-peak each were installed to provide power to 
approximately 220 households. With an installed capacity of 97 kW, the useful 
energy is approximately 125 watts continuous, providing each household with just 
over 3 kWh per month.   

Deemed sufficient at the start of the pilot, average demand quickly outpaced 
generation capacity.  As found thr oughout South Africa by Eskom, electricity 
demand soon doubles after people acquire access to electricity.  The village of 
Lucingweni was found to be no different, a fact which was problematic for the 
villagers as they expected they would receive a level of service and performance 
similar to that provided by the national grid.  However, while household 
connections were provided with a 20 ampere trip switch, most households 
bypassed it.  System overload thus led to frequent disconnections of power by the 
generators and, within one year, the system stopped operating continually.  This, in 
turn, created a breakdown in trust between the village users, the formal 
government and technology developers.   

With regard to its economic and financial viability, the hybr id mini -grid entailed 
high capital costs, estimated to give rise to an average energy cost of R 7.76/kWh.  
Although the capital costs were subsidised in this instance, analysis shows that the 
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system would not be financially sustainable based on the user charge, which did 
not even cover the operating costs.  Indeed, analysis shows that construction of a 
mini -grid alone would not be the most cost -effective approach to electrifying 
remote rural villages.  Rather, based on both the capital costs and operating costs, 
the most cost-effective system would involve a hybrid mini -grid combined with 
solar home systems.  Although this analysis is specific to Lucingweni, the following 
factors influenced the calculation, and thus should be considered as part of any 
analysis determining the design of future systems:  

 Proximity to the national grid (and the cost of extending these grid 
lines); 

 Availability of energy on these lines (many rural grid lines may already 
be at their load limit, as is the case in South Africa); 

 Know ledge of existing or proposed grid electrification plans in the 
region (a grid line might be about to come nearby);  

 Local density of the loads that need energy (cost of local reticulation); 

 Resource levels at the site (wind, biomass, solar, micro-hydro) ð this will 
affect the cost of delivering energy from renewable resources; 

 Current household and social infrastructure energy and more 
specifically electricity demand (water supply, health centres, schools) 
(different energy supply options may service these needs in different 
ways); 

 Income levels, willingness and ability to pay;  

 Current economic activity, and potential for future economic activity 
(productive use of energy) ð critical in assessing the likely benefit of 
different electrification options;  

 Capacity in the demand area to undertake the necessary support; and 

 Capacity in the region (institutional, private sector or other) to provide 
ongoing support, management and second level maintenance. 

Beyond the technical and financial considerations, the South African government 
has determined that a village by village planning approach is not optimum.  Thus, 
the government is considering a òbenefits point methodó which considers costs in 
financial terms while assessing the benefits using a weighted points system.  For 
example, in considering the load to be served, a given level of points would be 
assigned to various end-users based on the òimportanceó of electrifying that load; 
e.g, fifteen points to a school or clinic compared to one for a household.  This would 
enable rapid assessment while allowing for comparisons across regions and 
technologies.   
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Such an approach has been successfully used elsewhere, including by the Namibian 
government for its Off -Grid Energisation Plan, discussed in Annex 1.3.  Other 
examples can be found in the Namibia Electrification Master Plan, the 
Eskom/DME/DBSA electrification model and the Uganda Integrated Rural 
Electrification Master Plan.   

A2.3.4  Further Reading  

Cisse, M, Sokona, Y., and F. Palmer, 2004, Country Study: Senegal, chapter in Seeing 
the Light: Adapting to climate change with decentralized renewable energy in 
developing countries, ed. H.D. Venema and M. Cisse, International Institute of 
Sustainable Development, Canada. 

Department of Minerals and Energy Pretoria, 2008, New and Renewable Energy: 
Mini -grid hybrid viability and replication potential, Final Report, Department of 
Minerals and Energy, South Africa.   

Szewczuk, S, 2005, Hybrid mini-grid systems ð electricity for communities not 
connected to the national electricity grid based on renewable energy resources, 
working paper for the CSIR, Pretoria.  

For information on Gobabeb in Namibia, see http://www.gobabebtrc.org/degreee/  

 

A2.4  Introducing low - cost methods in electricity 
di stribution networks  

A2.4.1  Key Components  

 Low -cost equipment design 

 Low -cost network design  

 Capacity building for managerial and technical skills required for 
optimising designs.   

A2.4.2  Key Lessons  

 Most distribution equipment and networks, especially in rural and low  
income areas, are overdesigned.  

 Institutionalising low -cost culture is an integral element of strategies for 
increasing electricity access for low income groups. 

A2.4.3  Detailed Description  

ESMAP Technical Paper 104/06 (full reference in Section A2.4.4) addresses an 
important but often neglected subject in energy access strategies for the rural and 
low income areas. Although the report is written in a repetitive style that can prove 
to be tedious to the first time reader, there are important lessons that are useful to 

http://www.gobabebtrc.org/degreee/
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take into account for the development of an energy access strategy and action plan. 
Using case studies of experience from several countries, the authors observed that 
electricity distribution networks and equipment for rural and low income areas 
were generally over-designed. The authors concluded that there was therefore a 
need (a) to disseminate information on low -cost strategies, (b) to develop capacity 
to undertake the necessary engineering analysis and work, and (c) to introduce the 
managerial and operational culture required for institutionalising the planning , 
design and implementation of low -cost methods. 

Dissemination of low -cost technologies 

Examples of some low-cost technologies appropriate for sparsely populated and 
low consumption areas id entified in the report are:  

a) Low -cost equipment design: for example use of ready boards to cut down on 
initial connection costs, use of poles without cross arms, use of transformer and 
conductor sizes optimised for the actual expected load, and use of credit, 
prepayment and load limiters as appropriate .  There are many applications 
where three phase transformers and motors are used when single phase 
equipment would be cheaper and more appropriate. Because of low incomes, 
for many years most rural households use electricity only for lighting and small 
power applications. Many current minimum standard sizes are therefore 
oversized for the load expected over the lifetime of the equipment. For example, 
the ESMAP report cites a load study (undertaken in 2000 as a cooperative 
project between Makerere University, Kampala, Uganda Electricity Board and 
Lund Institute of Technology, Sweden) which found that in Najjeera village 
outside Kampala, all four transformers had a peak power demand of less than 6 
kVA, whereas the rated capacity of the transformers were 100 kVA.  

b) Four-wire grounded neutral medium voltage system: used in North America , 

Australia  and Tunisia  which allows for an extensive low -cost single phase 
distribution network comprising a phase and neutral conduc tor. As is the case 
in many sub-Saharan countries, many of the SADC distribution networks are 
based on European standards that are more applicable to high density, high 
demand population centres. It was observed that many of the networks are 
designed for an after diversity maximum demand of 2.5 to 3.5 kVA when in 
practice the demand is 0.4 to 0.7 kVA. While these network standards may be 
appropriate for urban areas, they are overdesigned for the low consumption and  
low population densities of the rural area s.  The North American system was 
designed for dispersed rural loads similar to those in sub -Saharan Africa. The 
success of Tunisiaõs rural electrification program, which is expected to reach 
97% of rural households by 2010 from a low of 6% in the mid-70õs when the 
program started, is attributed in part to the adoption of a modification of the 
North American single phase system which was found to be more appropriate 
for the Tunisian countryside.  It is important to point out that a single phase 
network using  two phase conductors rather than a phase and neutral can also be 
developed based on the European system. Although slightly more expensive it 
does have the advantage of cheaper upgrading to three phase when necessary. 
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c) Single Wire Earth Return system (SWER) : over 200,000 km installed in  rural 
Australia and New Zealand . This system is economical for areas with low 
consumption and very sparsely populated and where it is possible to achieve 
low resistance earths and there is little likelihood of interference wi th open wire 
communication systems. With greater use of fibre optic and wireless 
communication the issue of interference with communication is no longer a 
major one. The low costs results from the simple design that is easy to construct 
because it uses only one conductor, allows longer span lengths (hence fewer 
poles, insulators and other materials), and is easily maintained and upgradable.  
Drawbacks of the SWER system include limited load capacity, less than 500 
kVA, and higher system losses due to the earth return.  

d) Shield Wire System (SWS): used in Ghana, Ethiopia Brazil and Laos. In Ghana 
this has been used on over 500 km of 161 kV lines, in Ethiopia on 370 km of 230 
kV lines, in Brazil on 200 km of 132 kV lines and in Laos on 190 km of 115 kV 
lines. This is a system where the shield wire of the high voltage power lines is 
used for the dual purpose of lightning protection and carrying power for 
communities near the power lines. This requires the wire to be insulated from 
the steel towers so that it can be energised at medium voltage of 20 to 35 kV 
with the power being tapped through take off towers erected near load centres. 
For the shield wire to perform its lighting protection duty it is necessary that the 
insulators used for the shield wire have arcing horns with accurately set gaps. 
The additional cost of the high voltage system that is needed to allow the shield 
wire to be used for power transmission is minor compared to the savings in cost 
of over 80% compared to building a separate medium voltage lin e. The 
limitation to single phase operation, unless a line has more than one shield wire, 
is generally not of much concern for most of the rural loads served by this 
system.  

Construction cost savings that can be achieved are of the order of 15% to 50% while 
operating cost reductions of the order of 10% to 20% are possible. Upgrading of 
voltage is another way of cost reduction. For example the costs for 11kV and 22 kV 
lines and transformers are not very different and yet there is a significant increase 
in l oad carrying capacity and loss reduction with the higher voltage.  

Engineering and planning skills for low -cost technologies 

The capacity to implement the engineering analysis and planning work to optimise 
network and equipment design is the second major challenge identified in the 
ESMAP report.  Many utilities only train new engineers to reproduce the inherited 
standardised equipment and system designs. There are no systematic studies to 
compare plans and designs to operational experience with the objective of coming 
up with revised standards.  

It is also important for the skills development to include the local manufacture of 
equipment where this is justified by cost and market volume. Some minimum 
equipment sizes are imposed by foreign suppliers rather than local market 
conditions. For example the minimum size of imported three phase transformers 
may be 25 kVA when the market requires 1 to 2 kVA, the sizes that have been 
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developed for local manufacture in the Nepal Rural Electrification program. In 
Nepal it  has also been demonstrated that the use of a combination of large and 
small transformers can reduce network losses by using the large transformers 
during high consumption seasons where there is irrigation demand, and the smaller 
transformers during low co nsumption season when there is only household use. 

Regulatory authorities also require capacity to be able to revise technical standards 
to allow for connection to both formal and informal structures.       

Managerial and operational culture for low -cost technologies 

The experience of Tunisia is highlighted as a good example of the 
institutionalisation of a low -cost management culture arising from a bold initiative 
to adopt an alternative approach to what had been inherited from the past. Utilities 
are usually too conservative to break with tradition. The wisdom of the Tunisian 
choice is demonstrated by the fact that 51% of the countryõs electricity network 
comprises single phase lines and 78% of the substations are single phase. 

Regulatory agencies can play a significant role is developing a low -cost culture 
through appropriate pricing incentives and penalties. Average costs per customer 
connection can be regularly measured for use as a regulatory tool. 

A2.4.4  Further Reading  

Borchers, Qase, Gaunt Mavhungu, Winkler and Okese, Thom: National 
Electrification Program (NEP), November 2001: ò1994-1999 Summary Evaluation 
Report, Department of Minerals and Energyó, South Africa. 

Cecelski, Dunkerley and Aissa, Ounalli, 2004: òLow-cost Electricity and Multisector 
Development  in Rural Tunisiaó Paper and Presentation Slides ð The Energy and 
Mining Sector Board Lecture Series. 

Karhammer, R., Sanghvi., A., Fernstrom, E., Aissa, M., Arther, J., Tulloch, J., Davies, 
I., Bergman, S., and S. Mathur, 2006, ESMAP Technical Paper 104/06: òSub-Saharan 
Africa: Introducing Low -cost Methods in Electricity Distribution Networksó 
Washington DC 
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A3 Off-grid Portfolio Options 

A3.1  Tanzania ð Regulatory  support for small private 
power project investments  

A3.1.1  Key Components  

 Standardised power purchase agree ments (SPPA) for small power 
projects connected to the main grid or to isolated mini -grids. 

 Standardised tariff methodology (STM) based on the principle of 
avoided costs of the buyer, currently the national utility, TANESCO.  

 All small power projects paid a  standard main grid or mini -grid tariff, 
as the case may be, subject to minimum and maximum prices 
established in the year of execution of the agreement and adjusted for 
inflation every year . 

A3.1.2  Key Lessons  

 Extensive stakeholder consultations used as part of the policy 
development. 

 Standardised agreements are an effective way of communicating 
government policy for the promotion of small private power projects.  

A3.1.3  Detailed Description  

The Ministry of Energy and Minerals in Tanzania has established a framework for  
the promotion of the development of small power projects utilising renewable 
energy technologies. Small power projects are defined as 100 kW to 10 MW. The 
main principles governing the framework are the minimisation of the information 
required, minimisati on of regulatory requirements and decisions and the use of 
standardised documents to minimise case by case negotiations. The framework is 
expected to facilitate accelerated rural electrification by minimising negotiation time 
and development costs for local and foreign private investors.  

The framework is the culmination of a long process that started with the National 
Energy Policy of 2003 followed by the enactment of legislation establishing the rural 
energy agency and rural energy fund (Rural Energy Act,  2005), regulator (Energy 
and Water Utilities Regulatory Authority Act, 2006), and providing for the 
restructuring of the electricity sector (Electricity Act, 2008).  

Following several consultations with stakeholders, including soliciting public 
opinion, th e Energy and Water Utilities Regulatory Authority (EWURA), has 
approved a standardised tariff methodology and set the power purchase tariff for 
2009. The same process of consultations is being used to develop the rules and 
guidelines for small power develo pment such as procedures for application of the 
necessary land and business permits and regulatory licenses, the minimum 
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information to be exchanged between buyers and sellers, requirements for 
environmental and social impact assessment and mitigation, annual reporting, etc.   

The tariff for projects connected to the grid is based on the avoided long run 
marginal costs determined by the national power utility, TANESCO.  The tariff for 
those connected to isolated mini-grids is based on the avoided costs of diesel 
generation and transmission. The mini -grid tariff is therefore significantly higher 
than that for the main grid. There is provision in the mini -grid power purchase 
agreement for automatic conversion to the main grid agreement on the date of 
interconnection of the isolated grid to the main grid. It is not clear how the seller is 
compensated for any adverse financial and other consequences of such conversion. 
The standardisation of tariff methodology is less likely to be a problem than the 
standardisation of tariff levels.  

Although the effectiveness of this approach in attracting investment is still to be 
tested, there are two principal lessons that can be derived. The first lesson is 
involving the public and other stakeholders in policy development, a process that is 
not always followed in many countries. The second lesson is the effective use of 
model agreements to communicate the policy. 

A3.1.4  Further Reading  

Baker, Judy L (editor), 2009: òOpportunities and Challenges for Small Scale Private 
Service Providers in Electricity and Water Supply - Evidence from Bangladesh, 
Cambodia, Kenya, and the Philippinesó The World Bank and PPIAF, Washington 
DC 

Energy and Water Utilities Regulatory Authority of Tanzania (EWURA), 2010: 
òDevelopment of Small Power Projects in Tanzaniaó 
www.ewura.go.tz/ spsselectricity.html  

Mbawala, Anastas Mbawala and Norbert Kahyoza, 2009: òRegulatory Guidelines 
and Rules for Development and Operation of Small Power Projects (SPP) in 
Tanzaniaó Maputo  Workshop, Africa Electrification Initiative  

 

A3.2  Solar Home Systems in South Africa  

A3.2.1  Key Components  

 Granting private companies  the rights to establish off -grid energy  
utilities  in designated concession areas; 

 A government subsidy of R3500 per solar home system (SHS) 

installed , with basic SHS starting from R4000, the difference of which 
must be financed by the concessionaire; 

 A small upfront connection charge  (starting at ~R100 for the basic 
system), payable to the concessionaire by the customer, followed by a 
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monthly tariff  (starting at ~R58 for the basic system), also payable to 
the concessionaire; 

 A monthly government subsidy,  as part of its free basic electricity, 
valued at R40; and 

 Concessionaires are responsible for all costs above the capital 
subsidy , including marketing, maintenance, battery replac ement and 
operational costs, recoverable through the monthly tariff and connection 
charge. 

A3.2.2  Key Lessons  

 Through the fee-for -service approach, the concessionaire acts just like 

the well -understood utility  in that it provides a service ð electricity ð in 
exchange for remuneration, thereby reversing historical failure of SHS,  
as typically SHS fall into disrepair due to lack of maintenance;  

 Capital subsidies  may be necessary to encourage participation; 

 Thermal needs will not be met;  

 Customers are willing to upgr ade to larger systems, and thus a range of 
options should be made available as a means of boosting profitability; 
and 

 More people are employed  than would be the case in an equivalent grid 
project. 

A3.2.3  Detailed Description  

With over two -thirds of the population  having access to electricity, South Africa has 
realised that extension of the grid may not be the most cost-effective means of 
meeting its commitment to provide universal access to electricity by 2012. Hence, as 
an alternative approach to grid extension, the government, in 1999, initiated a 
programme to grant private companies the right to establish off -grid energy utilities 
in designated concession areas.  This decision was based on the notion that non-
grid electricity through solar home systems (SHS), a hitherto unsuccessful 
technology, could be a cost-effective means of electrifying rural areas if 
accompanied by the appropriate institutional arrangements; i.e., concessions.  
Specifically, concessions were seen by the government as a potential way to attract 
larger, better organised private companies which, importantly, had their own 
sources of financing.  This, in turn, would speed the rate of electrification while 
reducing costs through both the mechanisms of private infrastructure as well as the 
economies of scale inherent in supplying off -grid electricity in the defined areas.  
Likewise, concessionaires would have direct ownership of the hardware and assets, 
which was meant to facilitate the raising of capital on the money markets while 
encouraging strong financial and maintenance controls characteristic of the private 
sector.  As the last chain in the link, these controls were meant to attract 
international development funding.     
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To encourage participation, the government has granted a capital subsidy of R3500 
(1999 USD: 594/2003 USD: 468) directly to the concessionaire for each SHS 
installed.  Worth at least three quarters of the cost of the SHS, depending on the 
type of system, the concessionaire is required to finance the difference between the 
capital subsidy and the installed cost of the system.  Additionally, the 
concessionaire must cover all costs associated with marketing, management, 
installation and transport.  On the demand side, households pay an installation fee 
equivalent to approximately 3 percent of the capital subsidy paid directly to 
concessionaire and then are charged a monthly service and maintenance fee 
payable directly to the concessionaire.  This monthly charge, however, is reduced 
through the extension of the governmentõs free basic services for the poor free basic 
electricity subsidy, with the reduction being worth approximately 75 percent of the 
monthly tariff.    

Table 11  SHS Installation in South Africa  

Concessionaire Concession Area Total Number  

NuRa Northern Kwa_Zulu Natal  6,541 

Solar Vision Northern Limpopo  4,758 

Shell-Eskom ðreplaced by 3 
smaller companies in 
2005/2006 

Northern parts of the Eastern 
Cape and Southern Kwa-
Zulu Natal  

5,800 

EDF-Total (KES) Interior Kwa -Zulu Natal  3,300 

Renewable Energy Africa 
(REA) 

Central Eastern Cape 0 

Total  20,399 

Source: Prasad ð See Annex 6. 

Under this set-up, six concessionaires are operating in four rural areas (Eastern 
Cape, KwaZulu -Natal, Mpumalanga and Limpopo) chosen for their remoteness 
from the grid a nd thus low probability of being connecte d in the short -term.  
(Although  some houses opting for a SHS have since been connected.)   Despite an 
initial target of 300,000 SHS, only 20,000 to 30,000 households have been installed.  
Table 11 displays installation levels for each of the concessionaires in 2004.   

The slower than expected uptake is attributable to a number of factors, primary 
among them being the governmentõs failure to pay the capital subsidy.  
Additionally, the remoten ess of the chosen concessionaire areas has made it 
difficult for the companies to reach and provide service to their customers.  Many 
locations are characterised by poor roads, the absence of transport, and no or poor 
communication. In some cases, houses are inaccessible by car, thus requiring the 
installers to carry in the equipment.  The absence of such amenities serves as a dual 
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problem in that employment and earning opportunities are limited, making it 
difficult for the customers to afford the systems.  

One of the more successful concessionaires to date has been that of NuRa, a joint 
venture between the largest Dutch utility NUON and Rural Areas Power Solutions 
(RAPS) of South Africa.   Responsible for the northern part of KwaZulu Natal, the 
potential customer base is characterised by a local density of the less than 15 
households per square kilometres in some areas and very little grid infrastructure.   
To commence operations, NuRa secured funding to complement its own from the 
Dutch Government.  Coverin g the cost of the first 400 SHS, installation commenced 
at the end of 2001.   

In terms of its offerings, the basic SHS includes a 4 light, 50 Wp solar system with a 
100 Ah battery, which delivers approximately 175 Wh per day, or enough to power 
a black and white television, a 9 V radio and the accompanying lights for three to 
four hours.  Initially offered at a monthly tariff of R58 (1999 USD: 9.85/2003 USD: 
7.75) (which, as mentioned above, covered maintenance costs and battery 
replacement costs), the FBE subsidy has reduced this by R40 (1999 USD: 6.80/2003 
USD: 5.35) from February 2003, making the effective rate R18/month ( 1999 USD: 
3.05/2003 USD: 2.40).   

On the concessionaire side, the capital subsidy provided to NuRa, as mentioned 
above) is R3500 per SHS while the total outlay is currently over R4000.  The 
difference, or approximately R500 (1999 USD: 84.90/2003 USD: 66.82), is financed 
by the company, which must also cover all additional costs.  Detailed financial 
modelling, however, does show that the u tility can be financially viable, but only 
once the customer base is large and household systems have been installed for some 
time.   

Of surprise to NuRa has been the interest in larger SHS, and it has thus responded 
by offering a range of systems, including 100 Wp arrays, 200 Ah batter storage and 
a 150 W inverter suitable for powering larger (colour) televisions, sewing machines, 
shop cash tills and other low power AC appliances.  As the government subsidy 
remains constant regardless of the cost of the system, the monthly tariff and 
connection fee must rise accordingly.  For example, a four light double system with 
inverter has a connection fee of R300 (1999 USD: 50.94/2003 USD: 40.10) and a 
monthly tariff of R166.17 (1999 USD: 28.22/2003 USD: 22.21), or R126.17 (1999 USD: 
21.42/2003 USD: 16.86) allowing for the FBE subsidy of R40.  Yet, by 2004, more 
than 10 of these systems had been installed with another 30 contracted for.  Indeed, 
just under half of all customers opt for a system larger than the basic option.  In the 
first year of operation, over 800 systems were installed and, by December 2008, 
NuRa had 9,667 customers. 

Critically, the concessionaire approach implemented by the South African 
government has reversed the history of failure of SHS in rural  areas, thereby 
showing they can be a robust compliment to grid extension.  Prior to this 
programme, SHS had been unsuccessful due to a lack of maintenance, despite 
having a long life when properly serviced.  Throughout rural areas it is quite 
common to fi nd SHS which are five years old and in a state of disarray due to lack 
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of maintenance and support infrastructure.  However, by employing a fee -for-
service approach as part of the concession, the maintenance is now borne by the 
concessionaire, whose staff are trained explicitly for this purpose.  Thus, in practice, 
the concessionaire acts just like the well-understood utility in that it provides a 
service ð electricity ð in exchange for remuneration.  This remuneration, in turn, 
covers the cost of maintenance as well as the cost of replacing the batteries.  In the 
process, the scheme has dispelled the idea that solar energy is free and that people 
in rural areas could manage relatively complex solar systems by themselves.  

As an additional benefit, the concessions are shown to employ more people than an 
equivalent grid project.  NuRa estimates that it employs one employee for every 164 
customers compared to the local electricity utility, which employs 1 employee for 
every 255 customers.  For installation, NuRa employs up to 10 local consultants, 
who each employ between 6 and 10 people.   

Yet, despite the lower capital expenditures, SHS are unable to meet the full energy 
needs of households, particularly thermal needs.  Thus, as described in Annex 1.3, 
complementing these approaches with multiple products able to service various 
energy needs is a necessary component if the concessionaire is to be seen as a òfull 
serviceó energy utility.  This includes distribution of third generation biomass 
stoves, as described in Annex 3.4.   

A3.2.4  Further Reading  

Banks, D I, 2003, Rural Energy Service Delivery, A Public Private Partnership 
Approach, paper presented at the Domestic Use of Energy Conference 2003.   

Lemaire, X., 2007, Concession for rural electrification with solar home systems in 
Kwazulu -Natal (South Africa), working paper for the Centre for Management 
under Regulation ð Sustainable Energy Regulation Network.  

Niemand, FR and DI Banks, 2006, NuRa ð a success story for rural energy service 
and delivery, Energize, July 2006, pp. 12 ð 16. 

 

A3.3  Lighting Africa  

A3.3.1  Key Components  

 World Bank/IFC joint venture to leverage new advances in lighting 

technologies  to develop products and business models which offer 
cheaper, cleaner and healthier lighting for  non-electrified consumers,  
inclu ding both households and businesses; 

 Compiling, analyzing and publically disseminating data  on market 
potential, customer needs, and distribution channels;  

 Assessment of financial needs and development of a credit facility  to 
support business in providing or contributing to the distribution of 



 

Off - grid Portfolio Options  

 

SADC Regional Energy Access Strategy and Action Plan                 March 2010  
SADC Energy Programme, with the support of EUEI                                                                                                         

84 

modern off -grid lighting, including compilation of a guide to financing  
sources; 

 Financial grants  to support innovative off -grid lighting projects; and  

 Creation of a business-to-business website  to facilitate network ing and 
business connections. 

A3.3.2  Key Lessons  

 Still in the early stages, so difficult to fully assess; 

 Market research shows there is strong customer demand  for non-grid 
lighting sources;  

 Businesses interested in modern off -grid lighting do not know how to 

connect with one other  to develop the market and formulate a 
distribution chain; and  

 Many of the key components  can be utilised by SADC . 

A3.3.3  Detailed Description  

Launched in September 2007, Lighting Africa is a joint World Bank/International 
Finance Corporation initiative seeking the rapid scale -up and delivery of affordable, 
non-fossil fuel lighting, along with opportunities for cost reductions.  The initiative 
was developed to meet the lighting needs of all African households currently 
without electricity, incl uding rural, urban and peri -urban dwellers.  Often, among 
the poorest, lighting is the most expensive item among energy uses, with 
approximately 10 percent of total household income spent on kerosene and candles.  
Although the programme is technology neutr al, it was motivated by new advances 
in lighting, including compact fluorescent lamps (CFLs) and light -emitting diodes 
(LED), which revolutionised stand -alone lighting while offering a clean, durable, 
low -cost, higher-quality form of lighting.  These techn ologies are to be leveraged to 
develop products and business models specifically tailored to Africans without 
electricity.  Despite being a relatively new programme, progress is already being 
made. 

One of the main approaches adopted was to hold an international competition on 
relevant ideas and technologies and from the entries fund sixteen proposals to 
implement off -grid lighting projects.  Covering all corners of Africa, four are located 
in SADC: Namibia, Tanzania, and Zambia.   

 Nambia: Entitled òVillage Lighting Solutions to Improve Education, 
Health, Safety and Productivity in Rural Namibiaó, this project intends 
to bring lighting to rural households using a low -cost combination of 
microbial fuel cells (MFC) ð which passively generate energy from 
organic waste matter - and polymer LEDs (PLEDs).  The aim is 
introduce lighting devices into 9,000 homes within 27 months.  
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 Tanzania: Tanzania has two projects receiving funding from Lighting 
Africa:  

 òProviding Affordable and Reliable Solar Systems in Northern 
Tanzaniaó seeks to convince Savings and Credit Cooperative 
Societies (SACCOS) to finance solar PV for provision of electricity 
and income generating activities.  SACCOS are òlocaló micro-
finance organizations established by those individuals living in 
the same area and who know one another or who work together 
and which receive lower interest loans.  Currently, the most 
popular system ð a 14 Wp amorphous silicon solar panel, a lead-
acid battery of 25-50 Ah and two fluorescent lights which can be 
used for three hours each night ð costs TZS 234,000 (USD187).  
However, with the cost of kerosene for lighting in rural areas 
costing double that in urban areas, or approximately 2,000 
TZS/litre (USD1.60/litre), monthly expenditures typically run 
between 12,000 and 18,000 TZS per month (USD9.60 to USD14.40 
per month).   The system would thus pay for itself in less than two 
years.  However, with the rural minimum wage being 
approximately 50,000 TZH (USD40) per month, these households 
can obtain the system only with suitab le financing, which the 
SACCOS are meant to provide.   

 òFamily Pedal Power and Lighting Projectó will provide battery 
powered LED lights supported by human -powered generators 
rented to community members at price parity with kerosene.  The 
generator produces electricity through pedalling (the average 
individual produces about 70 watts through pedalling), which is 
then stored in a 12V deep cycle battery.  This is used to charge 6V 
batteries, which are then distributed with low wattage LED lights.  
Capable of producing lighting for up to three hours per night for 
one month, one system (generator plus deep cycle battery) can 
provide lighting for up to 200 homes.  Available at an upfront cost 
of USD10, the project plans to install 20 generators and 3,000 lights 
through local NGO partnerships.  Initial studies expect the 
generator to break even in two years time. 

 Zambia: the project which is called òLighting the Wayó, involves 
modular white LED lighting systems that can be purchased in 
increments much the same way as kerosene appliances.  In Zambia, 98 
percent of the non-electrified households use kerosene lamps as their 
primary energy source, so a key component of the project is to mimic 
the economics of how kerosene is bought and sold.  The final product 
will cost  less than $3 per module and $25 per watt.  Providing better 
light than from a kerosene lamp, the intention is to make available a 
cheaper and healthier lighting source which will, in turn, allow shops to 
stay open later and children and adults to learn and study after dark.  
The initial roll -out will be to 5,000 households in rural and urban 
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communities in Zambia, and, in five years, the goal is to distribute half a 
million systems.   

Although the projects receive both financial and business support, the l atter is also 
being disseminated in a generic form for the public domain.   For example, the 
programme has conducted market research in five countries to capture data on 
market potential, an understanding of consumer needs and lighting preferences, 
product  attributes and design characteristics, and distribution channels for product 
delivery.  Countries for which information was collected include Ghana, Kenya, 
Zambia, Ethiopia, and Tanzania. 

Although the results of this type of research are invaluable to energy supply 
businesses, it is quite prohibitive for any single potential start -up firm to carry out 
this type of survey work and analysis on its own.  Where governments could 
address some of these concerns through there own data collection, economies of 
scale could be massively reaped and one of the key barriers to business creation 
overcome.  Fortunately, the World Bank, as part of this programme, is 
standardizing its market research programme so other countries may carry out their 
own studies with greater ease. 

Additional support is provided through a financial guidebook which lists key 
sources of funding; networking opportunities to help potential businesses establish 
business linkages and partnerships while identifying new products, services and 
business models; and a product quality assurance program to help enhance 
consumer awareness, support the industry in providing technologies appropriately 
tailored to the African consumer base, and boost confidence in new lighting 
products.   

Finally, to help indust ry overcome one of the key barriers of identifying relevant 
market players across the supply chain while scoping market opportunities, 
Lighting Africa has set up a business-to-business website.  Via this platform, 
members can create a business website to share information about their company, 
browse other membersõ pages, join discussion forums and exchange information 
about upcoming business opportunities.  The website currently has over 1,700 
registered members. 

Although the programme is relatively new, an d thus difficult to evaluate, it is clear 
that it is implementing a number of key lessons from other projects, thereby 
increasing the probability of success.  This includes data collection and analysis, 
commitment, facilitating partnerships, education and awareness, and support, in 
the first instance via the World Bank, and, thereafter, assistance in finding new 
sources.   

A3.3.4  Further Reading  

See http://www.lightingafrica.org/  

(Information on website includes Lighting Africa Financing Guide and Market Intelligence 
and Market Research) 

http://www.lightingafrica.org/
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A3.4  Site Specific Renewable Energy Technologies  

A3.4.1  Key Components  

 Renewable energy technologies which provide site specific energy , 
including wind pumps, biogas, and solar water heaters;  

 Often characterised by high capital costs and low operating costs; and 

 Typically have lower lifetime cost  relative to traditional/common 
technologies. 

A3.4.2  Key Lessons  

 Financial support must be provided for the upfront capital  cost if poor 
households are to be encouraged to use site-specific renewable energy 
technologies; 

 Continual information and awareness campaigns  are necessary if end-
users are to gain acceptance and interest in a technology and fuel 
otherwise unfamiliar, particularly in terms of potential ener gy savings 
over the life-time of the technology; 

 Research and development  focused on adapting production of 

technologies to local needs  and capabilities will not only create 
employment, but ensure spare parts are readily available;  

 Increased access to financing  for manufactures and end-users will 
support uptake; and  

 Sustained political commitment  is needed for roll -out to be successful. 

A3.4.3  Detailed Description  

The past few decades have been marked by a strong interest in site specific 
renewable energy technologies.  These cover a range of energy types, such as solar, 
wind and biogas, and a host of end-uses, including heating, cooking and heavy use, 
such as for pumping water for irrigation or ploughing.  While a full discussion 
covering all technologies and applications is beyond the scope of this section, a 
number are highlighted below to show the potential.  These are wind pumps, solar 
water heaters and biogas.   
 

Wind pumps  

For centuries, water has been lifted via power produced from the wind, or rather 
from windmills.  Called wind pumps, the technology is often used to pump 
drinking water, either for human or livestock consumption, from boreholes in 
remote arid or semi-arid rural areas.  Wind pumps are also used in agriculture 
through small -scale irrigation.  One of the benefits of wind pumps is their ability to 
operate in the lightest of breezes, with power produced in wind speeds as low as 
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eight kilometres per hour.  The towers come in a range of heights to best match 
local conditions.  The technology, however, has not been extensively used in Africa, 
although a number of countries, such as South Africa, have successfully utilised 
them. 

 
Consider the case of wind pumps in Kenya.  Currently, there are a total of 360 wind 
pumps in operation across the country.   Where installed, these pumps have helped 
to increase agricultural activity and improve water supply for remote rural 
populations.  Likewise, their introduction has created industrial opportunities, with 
most pumps made locally and the bulk of components sourced from local stores 
and workshops.  Most of these projects have been installed, however, through 
donor -led projects, with the poor unable to afford the capital cost.  Similar 
experiences are being realised in other countries, including in Tanzania.   
 

Solar water heaters  

There is, perhaps, no more abundant energy resource in SADC Member States than 
solar.  For example, in South Africa, average solar radiation is between 4.5 kWh and 
6.5 kWh per square metre, and the country has expended much effort on harnessing 
this power wherever possible.  One programme of the significance has been the roll-
out of solar water heaters, which, as its name suggests, uses energy from the sun to 
heat water.  Where this replaces electricity, the average household can expect its 
electricity bill to drop by 40 percent.  Cost reductions are also estimated for those 
not using electricity, which is often the case among poor households regardless of 
whether the household is otherwise electrified (e.g., low income households with 
electricity often do not use electricity to heat water).  Rather, these households tend 
to use either a fuelwood fire or kerosene to heat their water on the stovetop 

Although the rated life expectancy of a SWH is typically fifteen years, many operate 
for over twenty -five years.  The 40 percent electricity savings thus equates to a 
significant amount over the lifetime of the SWH.  Depending on the system and the 
amount of water used, the payback period is estimated to be between four and eight 
years.  A key benefit of SWH is their adaptability to the specific needs of the 
household, with options ranging from low cost integral systems, to medium cost 
close coupled systems, to more expensive systems. 

Despite these saving, SWHs have not always received favourable uptake.  First 
appearing in South Africa in the 1970s, the use of solar water heaters was heavily 
supported by the government through a widespread communication strategy 
educating consumers about the lifetime electricity savings available from their 
installation.  However, with the most commonly installed heater costing 
approximately R3500 (USD 500) for a 200-litre capacity, uptake was essentially 
limited to middle and high -income households, with low households unable to 
afford to upfront cost.  Yet, despite the absence of participation by the poor, the 
magnitude of the acquisitions created an entire industry of local manufacturers, 
which, in turn, provided employment to a large number of individuals.  Although 
the industry collapsed in the early 1980s following the discontinuation of the 
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promotional campaign, the foundations of the industry remained, important given 
the renewed interest of late. 

Indeed, over the past few years, South Africa has been experiencing widespread 
blackouts as the country finds i tself short of electricity.  Electric water heaters 
consume approximately 40 to 50 percent of household electricity, which, in turns, 
makes up approximately 17 percent of the national load.  Hence, there has been a 
resurgence in interest of SWH, as these could potentially reduce the overall national 
energy demand by 4.5 percent, with most of this reduction occurring during the 
daily peak.   To help shave the peak, the electricity utility Eskom is offering 
subsidies for the purchase of SWH.   

Initiatives to improve energy use by the poor through renewable energy strategies 
are also becoming prevalent.  With little access to financing, and thus an inability to 
afford the capital cost of SWH, the poor heat their water on electric, paraffin or LPG 
cookers, an inefficient and expensive approach.  Hence, an NGO-initiated pilot was 
implemented in Durban to both establish baseline hot water consumption patterns 
(amount, time of usage and cost) and whether locally manufactured SWHs could 
meet the demand.  Confirming t heir suitability, the pilot project offered a 50 percent 
capital subsidy, with the balance paid in cash by the household.   

Despite the requirement to cover 50 percent of the capital cost, over 700 low-income 
families requested systems, demonstrating a demand among the poor.  
Accompanied by a community awareness and promotion program, which includes 
plays by local youth groups, prizes and displays, sales are expected to boom, 
particularly once consumers have access to appropriate financing  A second project 
includes subsidization of 500 SWHs through the Central Energy Fund, a 
government-supported company managing the future energy needs of the country, 
in conjunction with GEF and the UNDP.  

Similarly, the City of Cape Town, as part of an initiative to support  renewable 
energy, has committed to ensuring that ten percent of all households have SWH by 
2010, including low -income households.  One aspect of achieving this target is a 
mandate for all new buildings to install SWH, although a number of exemptions do 
exist.  Hence, the City has undertaken a project to retrofit 2300 SWHs in low income 
homes as part of a study exploring the institutional, financial, social and technical 
feasibility of SWHs among the poor.  As a renewable energy, certified emissions 
credits for the avoided CO2 emissions (as SWH replace electricity generated from 
coal) as part of the Clean Development Mechanism are available as a source of 
funding.  The City estimates that this will bring in R 1,000,000 (USD 157,200) per 
annum over the 21 year life of the installations.  This represents approximately 20 to 
30 percent of of the capital cost on a net present value basis. 

Not only is this renewable energy technology seen as a means of supporting the 
alleviation of poverty, but it is also seen as a means to generating employment.  As 
a well-established industry in South Africa, increased use (which could reach up to 
18 percent of urban electricity demand) is estimated to create around 6,000 jobs 
while adding R175 million (USD 27 million) to the inc omes of low income 
households, although some electric water heater jobs may be lost in the substitution.  
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However, to ensure the sustainability of these jobs, quality assurance standards 
must be adhered to.  Their absence, combined with suspect SWH installations, 
helped contribute to the contraction of the industry in the 1970s.  

Recognising that  SWH can be an effective means of enhancing energy use among 
the poor at a low cost while at the same time creating a significant number of jobs, , 
other African co untries also have active SWH programmes  For example, Cote 
dõIvoire has undertaken a project to train previously unemployed young people in 
the specifics of building SWHs adapted for local use.  Not only does this project 
stimulate local employment, but it  also seeks to lower the upfront capital cost of 
SWHs, a proven barrier to their uptake, particularly by low -income households.  
While imported units cost $1,000 to $2,000 per unit, locally produced units cost $280 
to $430.  Targeted end-users are community centers, health clinics, schools an 
individual homes.  The benefits include improved access to hot water, better health 
where fuelwood would otherwise be used and an overall reduction on collection of 
fuelwood. For each 200 liters of water heated using solar energy, 50 kg of firewood 
is saved where a traditional stove is used and 16 kg where an improved stove is use, 
which, in turn, reduces pressure on the environment and local tree cover.   

Biogas  

China has been at the fore of successfully harnessing the energy available through 
biogas.  Although the country is well -suited to the production of biogas through 
anaerobic digestion given the prevailing temperature and humidity levels, the 
success really stems from the Chinese governmentõs commitment and support.  
Specifically, these favourable conditions have been seized upon by the Chinese 
government through government expenditures on research and development, with 
expenditure reaching on the order of 1 billion yuan (USD 121 million) per annum.  
Additionally,  the Chinese government announced in 2003 its 2003-2010 National 
Rural Biogas Construction Plan with the goal of increasing use of biogas to 20 million 
households by 2005 and 50 million households by 2010.  By the end of 2002, more 
than 11 million househol ds were using biogas.  The plan also introduced a 
government subsidy for each biogas digester.   
 
Using human, animal and food waste as inputs, anaerobic digestion provides 
methane biogas for cooking, important given much of the population otherwise 
depends on fuelwood.   It is estimated that a typical digester (10 m3) can save 
2,000 kg of fuelwood a year.  The digesters also act as a means of dealing with 
human and animal waste, thereby preventing them from being discharged into 
rivers and improving sanita tion.  Biogas is also advantageous in that the digester 
sludge can act as a fertiliser while the effluent acts as a safe pesticide.  On a larger 
scale (i.e., biogas typically produced from either a landfill or from anaerobic 
digesters up to 5,000 m3 in size and requiring a large scale source of waste, such as 
organic material from citiesõ or townsõ sewage system or organic material from a 
slaughterhouse, the food industry, etc), biogas can be used for co-generation of 
electricity and heat, can be used as a fuel for vehicles, and can be used in ovens and 
lamps to heat greenhouses while simultaneously boosting the carbon dioxide level 
to boost photosynthesis and thereby plant yields.  These multiple uses have thus 
resulted in numerous benefits to both individu als and the population of China.   
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A3.4.4  Further Reading  

Global Network on Energy for Sustainable Development (GNESD), 2007, Poverty 
Reduction, Can Renewable Energy make a real contribution?: 
http://www.gnesd.org/Downloadables/PovertyReductionSPM.pdf  

Global Network on Energy for Sustainable Development (GNESD), 2006, 
Renewable Energy Technologies and Poverty Alleviation: Overcoming Barriers and 
Unlocking Potentials: 
http://www.gnesd.org/Downloadables/RETs_II/RETs_II_spm.pdf  

Prasad, G., 2007, Case 19: Solar water heaters (SWH), case study prepared for Create 
Acceptance, Work package 2 ð Historical and recent attitu de of stakeholders:  
http://www.createacceptance.net/fileadmin/create -
acceptance/user/docs/CASE_19.pdf  

 

A3.5  Modernising traditional biomass  

A3.5.1  Key Components  

 Intern ational players  developing and marketing modern, highly 

efficient multi -purpose ôthird generationõ stoves targeted at poor 
customers; 

 Intermediate stage is second generation stoves ð technically similar to 
standard improved stoves but mass produced, with u niform quality  

and attractively marketed  

 Third generation stove technologies are still at the development and 
pilot stage, for example: 

 Leading electronics manufacturer Philips  developed and testing 
an improved fuelwood stove  which also a thermocouple  to 
generates electricity  to power external equipment like radios or 
lighting;   

 UK academic designed Score stove, which is an efficient fuelwood 
stove with thermoacoustic generator powering a refrigerator and 
giving the ability to power LEDs or for charge a m obile phone; 
and 

 Bosch and Siemens Home Appliances Group (BSH) is currently 
developing a òhigh -techó stove fueled by a multitude of plant 

oils . 

 First generation stoves offered local employment in stove manufacture; 
employment  for third generation stoves wi ll be upstream in the 

http://www.gnesd.org/Downloadables/PovertyReductionSPM.pdf
http://www.gnesd.org/Downloadables/RETs_II/RETs_II_spm.pdf
http://www.createacceptance.net/fileadmin/create-acceptance/user/docs/CASE_19.pdf
http://www.createacceptance.net/fileadmin/create-acceptance/user/docs/CASE_19.pdf
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preparation, packaging and marketing of prepared wood fuel (to some 
extent replacing charcoal supply chains). 

A3.5.2  Key Lessons  

 Biomass fuel is readily available at either no or low monetary cost  and 
thus will continue to play a key role in  energy use over the coming 
decades; 

 Consumers may prefer products seen as modern and commercially 

made, with prior improved stove projects often seen as poor manõs 
option;  

 Small scale, donor led projects  in promoting improved cookstoves 
have not achieved extensive uptake ; and  

 Third generation  of improved stoves seeking to modernise biomass , 
although too early to tell  if success will be achieved. 

A3.5.3  Detailed Description  

One of the primary reasons behind the continued use of traditional biomass energy 
is that it is readily available typically at no or low monetary cost.  This, in turn, has 
led to a òcrisis of the commonsó with the resource being unsustainably harvested 
and utilized.  Today, many households dependent on traditional biomass are 
finding more time must be spent on collection.  In some cases, conflict has broken 
out over traditional fuelwood entitlements.  Once it has been collected, fuelwood 
energy is often released through inefficient technologies which produce detrimental 
indoor air pollution.  Th e negative side effects of using traditional biomass in these 
traditional stoves are immense.   

Yet, despite decades of experience showing continued reliance of the population on 
traditional biomass through inefficient technologies, and despite the fact th at 
electrification does not bring with it wholesale substitution to electrification for all 
needs, few government policies or strategies acknowledge that use of traditional 
biomass is here to stay, with or without electrification.  Indeed, there is very li ttle 
government policy and resources aimed at traditional biomass.  Instead, the 
majority of work in this area has occurred primarily through small -scale, donor 
driven programs aimed at improving the use of non -modern fuels for cooking via 
the introduction  of òimprovedó biomass technologies, the main one being improved 
cookstoves.   

The primary features of improved biomass technologies are their higher efficiency 
and lower smoke levels.  This results in not only lower costs to the consumer, but 
improved qua lity of life as users (mostly women) often see improvements in their 
health and eyesight, not to mention the need to spend less time cleaning the pots.  
Additionally, production of these technologies has typically been designed so as to 
be implemented by l ocal artisans and craftsmen with the use of local materials, 
thereby acting as a source of employment and income.  Often, these donor driven 
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programs have the dual goal of both disseminating the improved technology and 
creating employment and local industr y.   

Yet, despite the obvious benefits to those who use the stove, improved stoves have 
not become marketable products which consumers are eager to purchase, especially 
in rural areas.  Despite the multitude of improved stoves in various countries 
througho ut Africa and the world, common themes for this absence of success have 
emerged.  First, improved stoves have been unable to mimic critical characteristics 
of an open fire which govern not only how the food is cooked, but the traditional 
methods individual s prefer to maintain.  An open fire also serves purposes beyond 
cooking, and which are intertwined with social interactions that cannot be 
duplicated by an improved cookstove.  Similarly, improved cookstoves have often 
not been of the highest quality owing  to a number of reasons, such as inadequate 
training of artisans or the absence of quality control procedures.   

With a much higher cost than the traditional stove, individuals are certainly 
reluctant to purchase a product which has a short life due to low  quality.  Likewise, 
those typically using a traditional stove are often simply unable to afford an 
improved cookstove, even if the quality is high.  Where improved stoves have 
achieved a notable level of distribution, it is typically in urban areas where 
consumers are able to manage their money in a way that allows them to pay a 
higher upfront cost to achieve the long -term savings an improved cookstove 
provides through its higher efficiency.  In rural areas, where fuelwood is often 
collected, and thus entails no financial outlay, it becomes difficult to justify the 
higher cost.  Finally, a number of developers have failed to understand or target 
their audience: customary pots can not be used, marketing directed at men rather 
than women, who are the primary cook, etc.    

This is not to say that there have been no successful improved stoves.  For example, 
the Kenyan Ceramic Jiko, which is fuelled by charcoal, is currently used by over 
half of all urban Kenyan households.   A number of fuelwood stoves have also  
found a customer base, although none has taken hold like the jiko and typically 
serves the margin only.    

The absence of large-scale success after decades of effort is resulting in a radical re-
think amongst those working on biomass energy.  These indivi duals see a disparate 
set of influences converging towards a òthirdó generation of improved cookstoves.  
The influences include: 

 Acceleration of the rate of technological development : this implies that 
as more improved stoves are developed, so too will the technology that 
powers them, with growth occurring at an exponential rate.  In essence, 
technology advancement should make improved cookstoves more 
energy efficient and of higher quality, all at a lower or constant price;  

 Big business and the òbottom of the pyramidó: this recognises that the 
four billion individuals living on less than two dollars a day are an 
economic force and that business should not ignore them.  
Multinationals have taken note, and are now successfully creating 
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markets given redesigned products aimed at this group.  There is no 
reason that energy should be any different. 

 Carbon financing : given the reduction in carbon emissions from 
substitution to an improved cookstove, financing may be available from 
both formal carbon markets (e.g., through the Clean Development 
Mechanism) and/or voluntary markets; and  

 Public sector influence: the role of energy in improving the socio -
economic livelihoods of those in poverty is receiving increased attention 
by both international donors and the governm ents of developed 
countries.  This has helped mobilise both interest and monetary support 
for projects which seek to improve energy use among the poor. 

That this convergence meets with success is critical.  As noted above, the use of 
biomass is here to stay.  This fact needs to be accepted, and the hope is that 
continued use of biomass will thus be accompanied by its modernisation through 
the development of high -quality, clean, sophisticated, energy efficient, and mass-
produced technologies that are well -packaged and marketed.  A number of 
potential contenders which may lead the way are described below.  

 Philips super-efficient stove and thermocouple: Philips, a leading 
worldwide electronics -maker, is currently piloting a super -efficient 
wood stove that makes use of an integrated fan to inject air at high 
velocity.  As noted by the developer, this enables good combustion, 
ensuring lower emissions and high efficiency.  Relative to a traditional 
stove, the Philipsõ woodstove reduced carbon monoxide by up to 94 
percent and particulate matter by up to 93 percent.  The fuels savings 
(i.e., savings in wood) is up to 45 percent.  The lifetime of the stove is 5 
years, providing over 5,000 hours of service.   

 The Score Stove: The Score stove is a high efficient woodstove 
developed by UK universities for use in developing countries.  Similar 
to the Philips Protos, the Score stove creates electric power from the 
waste heat of the stove.  Using half the wood of a regular fuelwood 
stove, the innovation is in the use of a thermoacoustic generator to 
power LEDs or for charging a cellphone.  Designs are now being 
developed whereby enough power to generate a computer could be 
provided.  Through this technology, the stove is expected to generate 
one hour of use per kilogram of fue l and has recently achieved a peak of 
19.5 kW.   

 The Protos stove: Bosch and Siemens Home Appliances Group (BSH) is 
currently developing a òhigh-techó stove fueled by a number of plant 
oils.  Although not specifically a biomass stove, there is hope that its low 
cost and òmodernó appeal will make it a substitute for fuelwood use in 
addition to kerosene.  Testing shows the power of the stove ranges from 
2 to 2.5kW with an efficiency of 45 to 55 percent, an efficiency 
equivalent to that of LPG.  Comparatively,  kerosene wick stoves have a 
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power range of 0.8 to 2.2kW and an efficiency of 38 to 47 percent.  
Similarly, one liter of plant oil in the Protos stove will provide 3 to 5 
hours cooking whereas a liter of kerosene in a wick stove will provide 1 
to 2 hours of cooking.   

Currently still under development, the viability of these third generation stoves has 
yet to be proven.  Field tests have revealed a number of issues that the firms are 
now attempting to overcome before broader dissemination.  Likewise, proble ms 
beyond the stove have emerged, which may limit success even if the technology is 
right.  For example, a pilot of the Protos stove in Tanzania revealed that interest in 
the product, as indicated by the over 800 households expressing an interest in 
purchasing the cooker, drive up the price of edible oils.  BSH thus refrained from 
selling the stove as people in the region struggle to buy basic necessities, and it did 
not want to place additional pressure on these households through higher food 
prices.  Similarly, while local employment is expected to be created through the 
preparation, packaging and marketing of the prepared wood (the specification of 
which is quite critical to the correct performance of some of these stoves), this will 
undoubtedly displace critical employment in the charcoal supply chain.  The extent 
to which one offsets the other will need to be carefully considered as charcoal 
supply provides and important source of employment.  

A3.5.4  Further Reading  

Hancock, D., and M. Balmer, 2009, New opportunities for delivering basic energy to 
low -income households in developing countries, Working Paper.  

Philips super-efficient stove and thermocouple: 
http://www.vrac.iastate.edu/ethos/files/ethos2007/Sat_PM/Session_4/Alders%2
0ETOS%20presentation%20Philips%20Woodstove%20v3.ppt 

Score stove:  www.score.uk.com    

Shengzhou/Aprovecho/ GTZ, 2009, Modernising Traditional Energy (or, how we 
will change the world), Concept Note.  

Bosch/Siemens Protos stove (efficient, safe stove using any kind of oil or paraffin)  
http://www.bsh -group.com/index.php?page=109906 or  www.pciaonline.org   
Partnership for Clean Indoor Air.  

 

A3.6  Small scale bio - fuel production  

A3.6.1  Key Components  

 Local production of a fuel whose cost is often lower than substitute 
liquid  fuels 

 Modifying diesel engines to run on bio -diesel  

http://www.vrac.iastate.edu/ethos/files/ethos2007/Sat_PM/Session_4/Alders%20ETOS%20presentation%20Philips%20Woodstove%20v3.ppt
http://www.vrac.iastate.edu/ethos/files/ethos2007/Sat_PM/Session_4/Alders%20ETOS%20presentation%20Philips%20Woodstove%20v3.ppt
http://www.score.uk.com/
http://www.bsh-group.com/index.php?page=109906
http://www.pciaonline.org/



