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1.0 BACKGROUND ON THE ELECTRIFICATION OF THE POOR IN THE SUB-REGION
The link between access to modern energy services and poverty eradication has been indicated
to have a strong correlation and as a result it has taken centre stage in national, regional as well
as international development agendas. Increasing access to affordable, adequate and reliable
modern energy services, remains a major challenge to many developing nations of the world,
particularly the poor regions such as Eastern Africa. The majority of the rural population in east
Africa do not have access to modern energy services, especially access to electricity that is
crucial for their economic growth and subsequently poverty reduction. In addition, analysts
contend that power sector reforms have had no discernable impact on electricity access to the
poor and, if any, it appears negative. Lack of access to electricity by the poor in East Africa is
partly attributed to the way reforms have been implemented as well as poor management of rural
electrification programmes and funds. As reforms are entering, what many consider to be, a
second generation, there is increasing recognition that explicit policies are, therefore, needed if
the objectives of increasing electricity access, and affordability are to be realized - the focus of
this study as well as that of other GNESD regional studies for Phase III (Ghanadan, 2005).
This report mainly focuses on ring-fencing funds meant for electrification of the poor and
proposes policy guidelines for ring-fencing rural electrification funds to ensure improvement of
access to electricity by the poor. The study examines case studies on ring-fencing rural
electrification funds in Tunisia, Morocco, and Mauritius, and draws lessons for East Africa.
Before delving into the main discussion - ring-fencing funds for electrification of the poor - we will
first present an overview of the findings of the East African sub-regional report prepared during
the Policy Research Phase (Phase I) of the GNESD “Energy Access” Working Group. The report
was part of a wider global study carried out under the auspices of the Global Network on Energy
for Sustainable Development’s “Energy Access” Working Group whose primary objective was to
examine the impact of power sector reforms on the poor. The study showed that the levels of
rural electrification are very low in East Africa. Close examination of the reform process shows
that reforms are not increasing rural electrification sufficiently and a number of recommendations
were proposed on how to accelerate electrification. ‘Ring-fencing’ rural electrification funds is one
of the recommendations of the study and as mentioned, it is the policy option examined in detail
in this report.
The East African sub-regional report during the Policy Research Phase showed that poverty
levels in the East African sub-region are very high, particularly in the rural areas. For instance, in
Kenya, virtually the entire (100%)1 rural population falls under the US$ 2 per capita per day. In
urban areas (using the US$ 2 figure) about 80% of the population is poor. When the US$ 1
measure is used, the proportion of the poor remains significantly high at 80% in rural areas
(World Bank, 2003) compared to only 40% for urban areas. It is for this reason that the rural
population was used as a proxy for the poor in the East African sub-regional study.
After considering several reform options that have taken place in Kenya and Uganda, amendment
of the Electricity Act was found to be the most crucial option in assessing the impact of power
sector reforms on electrification of the poor. This is essentially because the Electricity Act sets
the structure and operations of the electricity sector as a whole. In addition, the Acts of both
Kenya and Uganda set the modalities, in some cases, for increasing electricity access.
The study found only about 1% of the rural population in Kenya and Uganda has access to
electricity – implying that very few of the poor are electrified. This proportion appears to have
stagnated over the past 8 years. The two case studies on Kenya and Uganda highlight key
shortfalls in the provision of electricity to the poor and they are summarised below:

1

Stated as 100%, as the few individuals with incomes higher than US$ 2/day constitute a tiny proportion of the total that
adds up to a fraction of a decimal point (effectively, a rounding error).
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First and foremost, the study found that the amended Electricity Acts of Kenya and Uganda do
not sufficiently address the issue of electrification of the poor. In both countries, reports from the
utilities, Ministry of Energy and the regulatory agency make no attempt to track electrification of
the poor as well as the funds for rural electrification. In Uganda, this is exacerbated by the fact
that the distribution utility does not categorise its customers into rural and urban and therefore the
benefits meant for the majority rural poor are mainly used by the well-to-do individuals.
As shown in the following table, the study found that the poor are unlikely to be electrified in the
foreseeable future if current trends continue:

Table 1Summary Data of the Case Studies

National
PrePostreform
reform

Indicator
Electrification
levels (%)
Electrification
rates (%)
Tariff/Cost of
Electricity
(USc/kWh)
Per Household
Consumption
(kWh)
Per Capita
Consumption
(kWh/capita)

KENYA
Urban
PrePostreform
reform

Rural
Prereform

Postreform

National
PrePostreform
reform

UGANDA
Urban
PrePostreform
reform

Rural
PrePostreform
reform

4.4

5.5

16.7

20.4

0.5

0.8

2.9

4.1

16.7

18.9

0.7

1.1

7.0

6.2

6.2

6.0

16.1

7.7

13.7

10.5

17.9

12.0

-3.3

5.4

4.1

7. 8

4.1

7.8

4.3

7.6

9.6

7.4

-

-

-

-

2,991

1,714

3,119

1,821

1,702

902

3,185

2,325

3,475

2,700

2,015

965

598

428

520

304

340

225

637

471

695

468

403

202

Notes: For Kenya, the pre-reform year considered is 1993 while the post-reform year is 2001. In the Ugandan case, the
pre-reform year considered is 1996 while the post-reform year is 2002.
Sources: Kinuthia, 2003; Okumu, 2003; Nyoike, 2002; Kyokutamba, 2002’; Engurait, 2002

Secondly, power sector reforms (in this case the amendment of the Electricity Act) show no
discernable impact on the poor and, if any, it appears negative. Reforms have led to increased
electricity tariffs and as a result have made electricity costly for the poor. In normal
circumstances, subsidies should be provided to the poor to cushion them from the impacts of the
high tariff increases triggered by reforms. However, available data on subsidies indicate that the
non-poor are absorbing the bulk of the subsidies. This is well illustrated by Ugandan case where
less than 7% of the subsidies reach the poor (Karekezi et al, 2003).
A comparison between the amended Electricity Acts of Kenya and Uganda indicates that the
Ugandan one has more detailed provisions for increasing electricity access for the poor.
However, none of the Acts provides new and innovative measures that would ensure increased
electrification of the poor through enhancing the autonomy of the rural electrification agencies and
“ring-fencing” 2 funds for financing electrification of the poor. Also, the Acts in their current form do
not ensure representation of the poor on the boards of rural electrification agencies.
Thirdly, the sequence of power sector reform measures in Kenya and Uganda appear to have
been detrimental to the electrification of the poor, particularly in rural areas. In both countries,
initiatives aimed at increasing rural electrification commenced at the end of the reform process.
Other developing countries such as Thailand, Bangladesh, and Philippines initiated reforms well
after establishing independent rural electrification agencies that ensured rapid rural electrification
before the advent of market-oriented sector reforms.

2

The term “ring-fencing” refers to ensuring that funds are strictly accounted for and protected from any undue
misallocation.
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Fourthly, reforms appear to have failed to link rural electrification to the overall objective of
improving the performance of the power sector. For example, the issue of licenses and
concessions is not explicitly linked to the ability of the licensee/concessionaire to increase
electricity access to the poor. In addition, the newly unbundled (and privatised) distribution utilities
do not appear to have rural electrification targets that are linked to future tariff adjustments.
Uganda’s rural electrification target by the year 2012 is a paltry 10%. This is an extremely low
target and unlikely to make a substantial difference. Data from other African countries (notably,
Ghana, South Africa and Zimbabwe) demonstrate that for the same period of time (or even
shorter), it is possible to achieve much higher levels of electrification.
Based on the above key findings, the East African sub-regional study recommended the following
to accelerate the poor’s access to electricity services:
Firstly, there is need to keep track of data on electrification of the poor. This is absolutely
essential for monitoring rural electrification programmes. Utilities, Ministries of Energy and the
regulatory agencies should develop databases that track the requisite electrification of (both
urban and rural households categorised by income) and include the data in public domain annual
reports.
Secondly, the newly established Rural Electrification Fund in Uganda as well as the proposed
Rural Electrification Agency in Kenya should avoid the pitfalls of previous electrification initiatives
that largely became an avenue for revenue collection for utilities with no clear link to expanded
electrification of the poor. To avoid this shortfall, the autonomy of the bodies responsible for rural
electrification – an important stipulation not provided for by the Electricity Acts – should be
strengthened.
To ensure autonomy, the Act should be amended to ensure that funds for financing electrification
of the poor are “ring-fenced”. The Acts should also provide for the appointment of the institution’s
governing board by Parliament which would strengthen the independence of the rural
electrification agency. The boards of the rural electrification agencies should include
representatives of the poor to ensure that their concerns are addressed.
The performance of the electrification agencies should be evaluated by the number of new
connections, particularly in rural areas and among the urban poor. It should also set significantly
higher rural electrification targets than the ones currently indicated. The targets should include
explicit and ambitious goals for the electrification of the poor.
Thirdly, it was recommended that other countries in the sub-region whose reforms are not at
advanced stages (e.g. Ethiopia and Tanzania) should ensure that they establish structures and
mechanisms for increased rural electrification before embarking on large-scale market-oriented
reforms such as privatization. Evidence from other developing countries indicates that high rural
electrification levels have been achieved when rural electrification initiatives precede the
privatization process.
Fourthly, reforms should adopt innovative approaches to promote increased electrification. One
approach could be making electrification targets a pre-requisite for the purchase of attractive
distribution rights. For example, the purchase of attractive city distribution rights can be linked to
the mandatory electrification of low-income urban settlements as well as selected rural areas.
This will ensure that private investors are simply not cherry-picking the most profitable portions of
the electricity industry and leaving the unprofitable portion (e.g. rural electrification) to the state.
Another measure for ensuring that reforms support the electrification of the poor would be to
ascertain that a significant proportion of the proceeds from license fees, concession fees and sale
of utility assets directly contribute to the Rural Electrification Fund.

3

The study concluded by emphasising that the poor state of managerial and financial performance
justified the reform of the power utilities in Kenya and Uganda. The reforms, in fact, led to better
financial performance in the Ugandan utility and an improvement (albeit for a limited period) in the
general technical performance in the Kenyan counterpart.
However, the reforms implemented appear not to have contributed to increasing electricity access
among the poor. The study argued that if the prevailing electrification trends remained
unchanged, 99% of the current rural population would not be electrified in the foreseeable future.
Only comprehensive transformation and explicit policies on electrification of the poor could
change the situation and lead to greater electrification of the poor in Kenya and Uganda. Adoption
of the above recommendations one of which this report examines in detail – ring-fencing funds would be an important step in realizing this transformation.

4

2.0 RATIONALE AND MOTIVATION OF THE SUB-REGIONAL STUDY
As stated during the Policy Research Phase (Phase I) study, ring-fencing of the rural
electrification fund is crucial if the majority of the rural population are to have access to electricity.
Explicit policy guidance for protecting the rural electrification fund needs to be put in place to
ensure that funds meant for electrification are used for the intended purpose. The following
section highlights the rationale for undertaking this study in the sub-region.
The study is important for the east African region because, over the last 3 decades, significant
resources have been allocated for rural electrification yet the majority poor remain unelectrified.
This is largely because the funds for rural electrification have not been ring-fenced i.e. protected
from misappropriation or misdirection. For example, in Kenya, it is estimated that 80% of the
funds for expanding rural electrification are being used to finance operational losses of the
national utility thus leaving very little to be used for the intended purpose (Ministry of Energy,
2004). Therefore, lessons from other African countries that have successfully ring-fenced the
funds for electrification, leading to higher electrification levels, would be valuable for the measly
electrified Eastern African region.
The policy recommendation selected for assessment is “Ring-fencing” (protecting) funds for
electrification of the poor. This policy recommendation was selected for the following reasons:
•

Very low electrification levels especially in rural areas in spite of existence of REF and
loans for rural electrification over a period of 30 - 40 years (e.g. Kenya’s REF was
launched in 1972/73);

•

Amended Electricity Acts enacted the REF but without clear guidelines on how to ensure
the protection of the funds for electrification of the poor;

•

The worrisome trend especially in Kenya where about 80% of the funds earmarked for
electrification of the poor are being used by the national utility to finance operating losses
incurred in the electricity supply to rural areas; and,

•

In line with the above, it is critical to examine policy options that can ensure the protection
of the funds meant for electrification of the poor and that would subsequently lead to
increased electricity access by the poor.

To assess the impact that the aforementioned policy recommendations have on electrification of
the poor, selected case studies will be discussed in detail. The case studies were selected from
African countries that have very high rural electrification levels to ascertain the extent to which
policies for “ring-fencing” funds meant for electrification of the poor played an important role in
attaining their current electrification levels. The selected countries and their respective rural
electrification levels are Mauritius (100%); Tunisia (96%) and Morocco (65%) (Hurdowar, 2005;
Ounalli, 2005; Dakkina, 2005). On the other hand, Kenya (about 1%) will also be examined to
illustrate the extent to which lack of policies for “ring-fencing” funds for electrification of the poor
has contributed to the prevailing low electrification levels.
The rationale for selecting the aforementioned case studies is provided below:
• As mentioned earlier, Mauritius, Tunisia and Morocco have achieved very high
electrification levels especially in the rural areas within reasonable periods of time (e.g.
Morocco: from 15% to 65% in 10 years; Tunisia: from 6% to 97% in 27 years; and,
Mauritius: reached 100% in 28 yrs);
•

In the aforementioned countries, their success is largely attributed to the effective use of
available resources by ensuring that the funds for electrification of poor are ring-fenced.
The experiences of these countries are, therefore, likely to provide useful lessons that
Eastern African countries can learn from; and,

5

•

The Kenyan case study is demonstrates the negative impact of the absence of policies
for “ring-fencing” the funds for electrification of the poor.

In general, this report highlights policy measures for ‘ring-fencing’ rural electrification funds which
are common in the aforementioned countries. In addition, it provides policy guidance on how to
protect the rural electrification fund meant for electrifying the poor.
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3.0 METHODOLOGICAL APPROACH
The study is based on the hypothesis that: “Ring-fencing the rural electrification fund leads to
significantly higher rural electrification levels”. To test this hypothesis, the study analysed 3
African countries (Mauritius, Tunisia and Morocco) that have implemented relatively successful
rural electrification programmes (i.e. have registered high rural electrification levels) to establish
whether their success was to a significant extent due to “ring-fencing” funds meant for
electrification. For comparison, 1 case study - Kenya - where rural electrification levels are very
low, in spite of having had rural electrification levy for about 30 years is reviewed to demonstrate
the negative impact of not “ring-fencing” funds for electrification of the poor.
If the three case studies (Mauritius, Tunisia, and Morocco) show that their success was mainly
due to “ring-fencing” funds meant for electrification, the aforementioned hypothesis will be said to
hold. Hence, the study will recommend the implementation of policies that ensure “ring-fencing” of
funds meant for rural electrification in the eastern African region. However, if the case studies
show that ‘ring-fencing’ funds for electrification of the poor as not crucial, then alternative
recommendations will be highlighted.
For purposes of comparative assessment among the case studies, the study selected 3 factors
that are considered crucial in ensuring “ring-fencing” of rural electrification funds. The 3 factors
are;
•

Transparent planning and project selection processes

•

Explicit focus on the poor

•

Stringent monitoring of disbursements of rural electrification funds

The three factors are examined in each of the case studies. The regional study reviews the
experiences of three countries in implementing ring-fencing rural electrification funds as well as
the role of each of these three factors. The three factors facilitate the comparability of the 4
country case studies.
The study was a desk study involving researchers in the respective countries who compiled and
analysed data of their respective country case studies. The case studies involved detailed
analysis of the implementation of the aforementioned policies for “ring-fencing” funds for rural
electrification.
The key policies are highlighted to establish how each enhanced rural
electrification, especially electrification of the poor.
Based on the detailed assessment of the 4 case studies, the authors propose guidelines for
policy makers in eastern Africa for successful implementation of policies for “ring-fencing” funds
for rural electrification. The detailed guidelines stipulate the specific prerequisites that should be
in place to ensure successful implementation of the policy recommendations. The guidelines
categorise as follows;
a) Legal prerequisites: This involved an assessment of existing policies, laws or bills that
facilitated or inhibited the implementation of ‘ring-fencing’ of the electrification fund. It also
involved assessment of the need for the enactment of a new law and/or an amendment of
existing laws and policies to facilitate the implementation of ‘ring-fencing electrification fund.
b) Regulatory measures: This involved an assessment of whether or not ‘ring-fencing’
electrification fund requires the sanction and/or intervention of the regulatory agency, and if it
does, whether one exists or requires to be established.
c) Institutional and organisational needs: This category was specific to Kenya where “ringfencing” in not yet implemented. This involved an assessment of whether institutions exist to
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implement ‘ring-fencing’ of electrification fund, and/or, whether their establishment is
necessary. In addition, an assessment was carried out on the existing organisational
structure of the electricity sub-sector and whether it is appropriate for the successful
implementation of the policy recommendations.
d) Skills and capacity needs: It involved an assessment of local availability of the requisite
skills to implement the proposed policy recommendation. It also involved an assessment of
where the required expertise could be sourced from (i.e. regionally and/or internationally) if
none is available locally.
e) Financing: This was an assessment of how the requisite financing could be obtained. It was
important to establish what forms of financing already exist e.g. levies and/or whether
additional sources are required.
f)

Regional/National considerations: This guideline addresses the social conditions, political
set up, etc unique to a specific province/country/region being assessed.

The following sections provide detailed analysis of Tunisian, Mauritian, Moroccan and Kenyan
case studies respectively. Each of the four case studies provide an overview of the electrification
of the poor and discusses in detail the three factors that are considered crucial for ‘ring-fencing’
the rural electrification fund (REF). Key findings as well as conclusions/lessons learnt and the
policy implementation guidelines are then provided at the end of the report.
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4.0 CASE STUDY I: TUNISIA
4.1 Background on Electrification in Rural Tunisia
On the eve of Tunisia’s independence, in 1956, seven concessionaires (both public and private)
controlled the country’s electricity generation and distribution. The concessionaires designed
their own networks and produced their own electricity or subcontracted producers to maximize
profitability of their concession areas and duration of their respective contracts. This resulted in
companies sacrificing long-term interests for short-term profitability, making few investments in
infrastructure, and alleviating shortages with uncertain solutions. At that time, rural electrification
was extremely limited to grid electrification.
After gaining independence, the Tunisian government initiated a general policy to nationalize key
economic activities, including electricity and gas, water, railroads, and banks. On April 3, 1962,
the government nationalized electricity generation and transmission, and gas transport and
distribution. These activities were entrusted to the STEG (Société Tunisienne de l’Electricité et
du Gaz), a commercial company in Tunisia. At that time, only 26% of Tunisian households had
access to electricity.
After strengthening its electricity generation and transmission capacity, the Tunisian government,
increasingly became concerned about the migration from rural areas caused by lack of public
services, and as a result turned its attention to expanding rural electrification. By the mid-1970s,
about 50% of Tunisian households were in rural areas and only 6% of rural households (30,000
households) and 37% of all households had access to electricity.
In order to increase electrification levels, the Ministry of Economic Development (MDE), together
with STEG, set rural electrification goals that were incorporated in the 5th Plan (1977–1981) and
subsequent Five-Year Plans.
The next section provides an overview of the rural electrification programs and their impact on the
poor and then outlines the Tunisian experience in “ring-fencing” funds for rural electrification.
4.2 Rural Electrification Programs and Their Impact on the Poor
4.2.1

Rural Electrification Programs

As far as rural electrification is concerned, the country strictly defines rural electrification as
connections outside incorporated areas and rural populations as only those outside incorporated
villages and towns. Thus, Tunisia’s rural population, which is about 35% of the country’s total
population, is highly dispersed and isolated, with long distances between small groups of often
scattered houses. The highly scattered nature of rural households, coupled with the goal of
ensuring all households in an area are connected, has had an important influence on Tunisia’s
rural electrification program—its costs and choice of institutional set up, distribution system, and
technology.
The main achievements of the programs initiated by the 5th Plan (1977–1981) and strengthened
by the subsequent Five-Year Plans are shown in table 2 below:
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Table 2 Evolution of Tunisia’s Rural Electrification Program, 1972–2001
Five-Year Planning Periods
5th Plan
6th Plan
4th Plan
(1972(1977(19821976)
1981)
1986)
n.a.
76
65
30,000
70,000
80,000

7th Plan
(19871991)
119
114,000

8th Plan
(19921996)
137
180,000

9th Plan
(19972001)a
137
167,000

10th Plan
(20022006)
51
77 000

100,000

180,000

294,000

474,000

660,000

737 000

16

28

48

75.7

91.7

96.2

56

69

81

90.0

95.4

98.6

n.a

n.a

n.a

3,919c

3,838

3,243

Total invest. (M$)d
No. of new
connections
Cumulative
n.a
connections
% of rural pop.
6
electrified
% of total pop
37
electrified
No. of households n.a
electrified with PV
systemsb
Source: Ounalli, 2005
a

Implemented through the year 2004.
PV program adds about 1% to rural electrification coverage.
c
Cumulative by the end of 8th Plan.
d
Original investment figures are in Tunisian Dinars converted for illustrative purpose to US$ using average
currency factors provided above
n.a. Not Available
b

The 5th Plan allocated government funds for system expansion and identified villages to be
electrified, based on a least-cost criteria. During this five-year period (1977-1981), 70,000 rural
households were connected, and investment costs were fully recovered or recouped. During the
6th Plan (1982–1986), 80,000 rural households were connected. Savings from the new
distribution system made it possible to connect an additional 10,000 households under the same
budget, raising the rate of rural electrification to 28%.
For the 7th Plan (1987–1991), the Tunisian government, for the first time, mobilized external
funding—African Development Bank (ADB), Kuwait Fund, and French Development Agency
(ADF) — launching a more intensive phase of rural electrification as the government wanted to
electrify a larger proportion of the rural population. From 1987 to 2000 (7th, 8th, and 9th Plans),
114,000, 180,000 and 135,000 households, respectively, were connected, raising the rate of rural
electrification from 28% in 1986 to 96% in 2004.
The Tunisian government emphasized on the development of detailed standards and guidelines
for implementing the RE to ensure low costs while maintaining quality construction. In attaining
this objective, procurements for implementation of rural electrification projects are carried out
through open international tenders. Tunisia’s rural electrification program encouraged the
development of national industries to supply its needs. In externally funded rural electrification
projects, local suppliers compete directly with international firms (with a 15% preference given
over the lowest international bid), which has pushed local suppliers to improve their product
quality and adjust prices to international standards. The bidding process for electricity grid
supplies is meticulous. Pre-defined rules are followed for deadlines, method of evaluating
technical bids independent of price bids, and method of submitting bids for specialized
commissions’ approval. These rules guarantee maximum transparency and give suppliers the
confidence to make attractive offers as the risks are significantly minimized by having a well
defined bidding process. As a result, the cost of rural electrification is lowered.
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Most rural electrification projects are constructed by outside contractors and not STEG. More
often, STEG’s role involves project planning and design, selecting and training contractors,
procuring and managing grid supplies, developing detailed standards and guidelines for
construction, and monitoring and evaluating completed projects. As rural electrification projects
progress, STEG technicians regularly check their adherence to the aforementioned standards
and guidelines for construction.
Since STEG assumes all financial responsibility for subsequent use of the system, the
inspections are quite rigorous. The contractor must remedy any inadequacies before payment is
made. This approach has succeeded in maintaining low costs and ensuring quality construction,
as well as supporting the development of local expertise and enterprises. Ensuring low costs
translates into increased opportunities for increasing in the number of the poor connected to grid
electricity.
4.2.2

Impact of Electrification on the Rural Poor

Tunisia’s rural electrification policy has been tightly integrated into the country’s regional planning
process and five-year plans, with integrated rural development planning orchestrated by the
MDE. Investments in drinking water, transportation and communications infrastructure, health,
and education have paralleled rural electrification investments in targeted districts. These
integrated investments appear to have had a synergistic effect that has greatly benefited rural
people’s lives.
Although the socio-economic effects of rural electrification have not been measured, a correlation
exists between growth in rural electrification and national socio-economic indicators. Increase in
the rate of rural electrification (from 6% in 1976 to 96% in 2004) has been paralleled by a reduced
incidence of poverty (from 40% in 1956 to 4% in 2000); almost 100% primary school enrolment;
increased life expectancy (from 50 to 74 years); and improved status of women, who now
comprise one-third of the Tunisian labour force. Real GNP per capita increased from US$770 in
1975 to $2,600 in 2004, while regional disparities have been reduced and income distribution has
improved.
Given that the one impetus for rural electrification and rural development generally, was to reduce
the rural exodus, it is interesting to note the stabilization of the rural population during this period.
From 1975 to 2003, the rate of urban growth fell from 4.3% to 1.2% (despite a doubling of the
total population), and the rate of population growth fell from 2.3% to 1.03%. Today, 35% of
Tunisians live in rural areas.

4.3 Implementation of Policies that Ensured “Ring-fencing” of Rural Electrification Funds
The successful implementation of Tunisia’s rural electrification programme is attributed to political
will, a good institutional framework and well coordinated institutions that were involved in the
electrification programme. The programme’s success can also, to a large extent, be attributed to
the implementation of policies for “ring-fencing” rural electrification funds. The rest of this section
assesses Tunisia’s implementation of the selected 3 key factors that are considered crucial for
ensuring “ring-fencing” of rural electrification funds, namely:
•

Transparent planning and project selection processes

•

Explicit focus on the poor

•

Stringent monitoring of disbursements of rural electrification funds
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4.3.1

Transparent Planning and Project Selection Processes

From the initial design of the national rural development budget in the five-year plan to the
selection of specific rural electrification projects, planning has been an important component for
the successful implementation of rural electrification in Tunisia.
The criteria for selecting the village to electrify was an important aspect for the successful
implementation of the rural electrification program. In most program years, there were more
villages or households requesting to be electrified than the funds available to do so. It is,
therefore, important to ensure that rural electrification planning is open, objective and uses
clearly-defined criteria to rank villages and households for connection. A clear criteria will ensure
social justice or fairness, reduce local political pressure to “jump the queue,” and allow for a more
rational and economic electrification program.
This also facilitates the planning and
implementation of rural electrification projects, by eliminating potential conflict among agencies
involved in rural electrification.
Tunisia has established a project-selection method that is orderly, transparent, and meticulous.
Its rural electrification program is integrated into the rural development programs of the Economic
and Social Development Five-Year Plans and, as a result, shares many features of other rural
development projects. This process underscores rural electrification’s role as an agent of rural
development. Rural electrification plans and targets are made publicly available so that progress
and/or adherence to approved plans can be monitored and assessed by the target group - the
poor to be electrified.
1) The first step in project selection is to identify and prioritize regions to be included in the rural
development program. This is done in three stages: 1) choosing the zone (local district), 2)
selecting the beneficiaries within the chosen zone, and 3) identifying projects for rural
electrification. At all stages, exchange of information and subsequent adjustments to plans are
made available to the public.
With regard to rural electrification projects involving STEG - which accounts for more than 90% of
connections - selection of sites for electrification is a two-step process. First, within the
framework of the current five-year plan, the MDE (Ministry of Economic Development) identifies
the Delegations or zones to include in the rural development program. Selection is based on
prevailing income levels and other socio-economic indicators such as unemployment levels,
environmental quality, gender status, expected rate of return from the projects, and potential for
job creation and improved living conditions.
2) In the second step, potential rural electrification projects are identified within the Delegations3
and zones selected in the first step. The Governorate4 asks the Delegations to list all nonelectrified agglomerations, defined as a minimum of 10 households or adjacent households no
further than 200 m apart, built with walls and roofs of permanent materials. Potential sites for
agricultural pumping and water drilling in the Delegations are also identified. This list is drawn up
in collaboration with the local Oumdas5.
3) Thereafter, STEG’s district offices in each Governorate review this list in detail. They make
site visits to verify the information provided by the Governorates and collect additional technical
data, including lengths of the requisite medium voltage (MV) and low-voltage (LV) lines, number
of transformers and number of housing units suitable for electrification. This information is then
mapped onto the existing grid.

3 These are administrative sub-regions that cover local areas under governorate
4 There are 24 Governorates, each covering administrative sub-regions called Delegation
5 The spokesperson for the local area.
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In this way, a database of economic and technical information is constructed for each STEG
district. This information is processed in STEG’s computer-based economic feasibility model in
order to evaluate the investments per project or grappe (several projects served by the same
medium-tension [MT] line). STEG headquarters then estimates costs, based on standard STEG
unit costs of electrifying the various households, agglomerations, and pumping and drilling sites.
On the basis of this estimate, a table is prepared showing the number of households that can be
electrified at various cost levels, and an estimate of the total cost of electrifying the given number
of households at each cost level.
This process enables STEG to provide the MDE with scenarios for electrification in a transparent
manner. For example, each scenario gives, for each Governorate, the number of beneficiaries,
cost of projects, and rates of electrification. Once the rural development objectives of the fiveyear plan are fixed, these scenarios are used to establish project costs. For example, in the 9th
Plan (1997–2001), the MDE fixed the ceiling at 2,200 TD (~US$2,497) (of which beneficiaries
pay 200 TD (~ US$ 227), STEG pays 200 TD (~US$ 227), and the State pays 1,800 TD).
Thus, all projects that cost less than this ceiling are almost automatically selected for inclusion in
the provisional five-year plan for rural electrification. Based on grid extension, however, projects
that cost more than 2,200 TD (~US$2,497) may be included in supplementary programs, such as
the Presidential Programme and Fund for National Solidarity (Fonds de Solidarite Nationale).
At the regional level, the Governorate, in collaboration with the STEG (Tunisian Electricity and
Gas Company) district office, adopts these projects and the funds allocated by the MDE (Ministry
of Economic Development) for rural electrification. The NCER (National Rural Electrification
Commission) then checks for any potential inconsistencies between the adopted Governorate
rural electrification projects and those in other programs, such as the PDR (Regional
Development Program), PDRI (Regional Integrated Development Program), PP (Presidential
Program), and FSN (Fund for National Solidarity) . The Governorate program is finally confirmed
at the national level in meetings between the MDE, Governorate, STEG, and ANME (National
Agency for Energy Management). The result is a five-year plan which consolidates all the
regional financial allocation plans developed with significant involvement of the poor to be
electrified and who are the key target group.

4.3.2

Explicit Focus on the Poor

Grid expansion was achieved through effectively mobilizing STEG, beneficiaries, and state
resources. Although each contributed, the State bore the largest share, either through domestic
budgetary resources or borrowing from various international organizations. Since 1977, a
formula has been used to define the rural electrification contributions of each of the three funding
sources, namely: the beneficiaries, STEG, and, the State. Currently, based on the fixed ceiling
cost per rural household connection of TD 2,200 (~US$2,497), the 3 parties contribute to this
amount in the following proportions:
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Figure 1 Share of Contribution to the Cost of Rural Household Connection

Beneficiaries
9%
STEG
9%

State
82%

Source: Compiled by authors
The arrangement of sharing the cost of rural household connections enables the rural
electrification programme to focus on the poor in two ways. First and foremost, it ensures that the
poor afford the connection costs. The share of contribution by the beneficiaries is fixed at a level
of TD200 (~US$ 227. This figure is set deliberately to ensure that electricity costs are less than
the expenditure on alternative energy sources (candles, kerosene, or batteries). As initial
connection charges can often be a barrier to low-income rural families, STEG spreads out
beneficiaries’ contribution up to 36 bi-monthly payments. In some regions, beneficiaries have
agreed to contribute more than the required amount of 200 TD (/~US$227) to expedite grid
connections. For example, in Bizerte, beneficiaries contributed 273 TD (~US$310), while in
Nabeul their contributions were 400TD (~US$454) - 600TD (~US$681), and in Sfax, it was 400
TD (~US$454).
Secondly, it ensures that the funds for rural electrification actually reach the target group. For
each project, the average cost of electrification is calculated in terms of an upper and lower limit.
The lower limit equals the maximum STEG connection contribution and the beneficiary’s
contribution (each gives 200TD (~US$227) per domestic connection). Thus, projects costing less
than 400TD (~US$454) are considered feasible, and are financed by STEG. Therefore, the
State, through its various programs, provides the balance of investment costs not covered by the
STEG or beneficiaries. This ensures that public funds collected for rural electrification target
economically less viable regions which invariably consist of the majority poor.
Over the past 25 years, the State’s contribution has risen from 400 TD/ (~US$454) per
connection during the 5th Plan (1977–1981) to TD 2,6006 (~US 2,951) during the 10th Plan
(2002-2006). Excluding contributions from the PP and FSN for those projects that exceed the
specified ceiling, the State’s contribution now accounts for up to 85% of total connection charges,
compared to 45% in the program’s early years.
For projects costing more than 400TD (~US$454) per rural household connection, a maximum or
ceiling is defined every five years in the Economic and Social Development Plan. In the 10th
Plan, this ceiling was set at 3,000 TD/ (~US$3,405). Projects that lie between the lower (400 TD/
6

This rise is partially due to inflation and inherently higher costs as more scattered, remote communities were connected.
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(~US$454) and upper (3,000 TD/ (~US$3,405) limits are co-financed by the State under such
programs as the PRD and the PDRI. Projects costing more than the maximum (3,000 TD/
(~US$3,405) can still draw upon special funds available for this purpose (PP, FSN, or the
voluntary citizens’ rural development fund). This further ensures increased electricity connections
among the poor.
The following figure shows the evolution in the ceiling for the average cost per rural household
connection. The trend in the growth of the ceiling depicts increased Government commitment
with regard to ensuring increased electricity access among the rural poor.

Figure 2 Evolution of the Ceiling for the Average Cost per Rural Household
Connection
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Source: Ounalli, 2005

4.3.3

Stringent Monitoring of Disbursements of Rural Electrification Funds

As a means of protecting the rural electrification fund, the rural electrification programme has put
in place a number of key mechanisms. First, STEG prepares regular project status reports, which
are submitted to the regional governments, the full name MIE (which supervises STEG), and
financing organizations. Once projects are completed, a STEG team carries out an inspection to
ensure that they conform to the terms of the contract and relevant construction norms prior to
making final payments to the contractors.
Secondly, the funds allocated for rural electrification are managed by the General Directorate of
Accounting and Budget of the Central Bank of Tunisia under a special account with stringent
control. For example, STEG has to produce the required justifications to access these funds (all
the bills and vouchers related to each contractor).
Thirdly, as rural electrification in Tunisia is largely financed through loans from development
banks (mainly ADB), their utilization has to comply with ADB procedures. To ensure that the
compliance is enforced, once a year, an external audit is conducted by ADB, through the services
of STEG’s external auditor (local and independent), to make sure that the disbursed loans are
properly used within the rural electrification program.

15

4.4. Preliminary Conclusion
A socio-economic survey specific to rural electrification impact in some regions showed that
households were well aware of the benefits of rural electrification and had quickly taken
advantage of their connections. Each had an average of two lights per room; refrigerator,
television, and radio ownership varied between one for every two households and one per
household; and some households owned cable dishes. Women and girls, benefited through
improved access to education, health and family-planning services, televised information,
economic opportunities, and enhanced security.
On balance, the successful record of Tunisia’s rural electrification program reflects its efficient,
well-coordinated processes, its effort in protecting the funds meant for rural electrification by
putting in place stringent measures for disbursement of funds, explicit focus on the poor,
transparent planning and project selection processes and providing standards that ensure low
cost as well as its perceived fairness. These factors, in turn, have reinforced a national
commitment to improving living conditions for rural residents by making rural electrification an
integral part of the country’s broader rural development program.
Although all the key players in the rural electrification program contributed significantly, the State
bore the largest share, either through domestic budgetary resources or borrowing from various
international organizations. The State’s contribution now accounts for up to 85% of total
connection charges, compared to 45% in the program’s early years. Without State support, the
Tunisian rural electrification programs and projects would not be achieved finance was the only
consideration.
Implementation of rural electrification programs was also possible, because the main
implementing agency, STEG adopted sound management policies of hiring high level and
competent staff, adopting modern computer and management systems, looking for efficient and
cost saving technologies for rural electrification, and by adopting electricity tariffs that reflect the
real development cost of electricity except for baseline tariff targeted at the poor households.
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5.0 CASE STUDY II: MAURITIUS
5.1 Background on Rural Electrification Program in Mauritius
The rural electrification program started well before Mauritius gained its independence in 1968
from the British. Since that time, the Central Electricity Board (henceforth referred to as the CEB
or the Board) has been the only electric utility responsible for generating, transmitting and
distributing electricity in Mauritius. The electricity industry in Mauritius though serving a smaller
population compared to most African countries is considered as one of the most successful cases
in Africa with its current electrification level of about 100%. Table 3 below gives figures related to
the evolution of electrification from 1953 to 2004.

Table 3 Evolution of electrification in Mauritius
Per capita income (US$)
Population
Number of households
Household size (number of persons)
Number of residential electricity
consumers
Electrification rate (%) *
Electricity sales to residential sector (GWh)
Energy intensity (kWh/household/year)
Maximum demand (MW)
Source: Hurdowar, 2005
#
*

1953
N/A
517,000 #
119,000 #
4,34 #

1968
260
781,615
148,000 #
5,27

1981
1,050 #
950,785
198,080 #
4.8 #

2004
5,054
1,200,984
307,945 #
3.90 #

31,050

80,456

144,995

309,496

26.1
28.9
931
7

54.4
42
522
31

73.2
129.8
895
81

100.5
580
1,874
332

Estimated figures; N/A: not available
Electrification rate= (Number of residential electricity consumers / Number of households) x 100

The decrease in household electricity intensity, which is a calculated average figure, from the
year 1953 to 1968 was due to the electrification program in force at that time, which implemented
the connection of many new customers within a short period of time. The new customers
connected during this time were relatively poor and were using electricity merely for lighting
purposes.
The rural electrification program ended in 1981, with all villages in Mauritius being connected to
the grid. Thereafter, the emphasis was on industrial and commercial development, although
residential development was not overlooked. It is recognized that the full electrification of
Mauritius was largely made possible due to the fact that it is a small island, and that the lengths of
distribution lines that had to be erected to reach the villages were relatively short. In addition, the
funds for the rural electrification programme were well utilized for their intended purpose, i.e.
electrifying residential poor families through the effort of the World Bank and the Government as
they imposed stringent measures on CEB.
With regard to electrification of residential premises, the utility now attends to requests for new
supply as and when these are made by customers. Given that all the consumers have been
electrified, any one not electrified by the utility must be because of another reason outside the
scope of the utility.
In increasing electrification levels, CEB developed detailed standards and guidelines for
implementation of rural electrification that ensured low costs while maintaining quality
construction. For example, for project implementation, all network infrastructure related to the
electrification program was entirely overhead as opposed to an underground network to minimise
costs, and was designed and built to resist cyclone conditions with just of 280 km/h. Most of the
lines built in those days are still in perfect operating conditions due to proper maintenance. In the
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development of the electrical network in Mauritius, however, there has never been any difference
whatsoever in design norms and workmanship between urban and rural network.
The procurement and disbursement of equipment and materials was made to the highest
standards which in long-run has helped in the reduction of cost of electrification. All materials and
equipment required for the electrification projects would be of British Standards (BS) and would
be procured through well established tendering procedures of the CEB. These would cater for
any special tender requirements or formats of the funding agency. However, in most cases, the
rural distribution network was entirely overhead compared to the urban network, which consisted
of a significant amount of underground network.
Payments would then be effected to suppliers and contractors by direct transfer by the funding
agency following formal requests from the CEB and after the necessary documents had been
forwarded. Those documents and their formats would have been predefined in the contract
between the CEB and the funding agency. They would typically consist of a combination of the
following:
• Summary Sheet No.1 on form 2A Procedure III;
• Copy of the Performance Guarantee (to cover the defects liability period) issued by a
bank on behalf of the supplier;
• Taking over certificate;
• Form of Agreement signed by the contractor;
• Indent;
• Invoice, Shipping and Insurance Certificate; and
• Final Certificate.
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5.2 Impact of the Rural Electrification Programme in Mauritius
5.2.1 The Electrification Rate
When the electrification program was completed in 1981, the electrification rate stood at 73.2%.
The extended family structure was prevalent at that time, with most of the young couples living
with their parents. There was, therefore, more than one household per housing unit.
Due to injection of funds by the government and the World Bank, the electricity industry in
Mauritius evolved over a short period of time depicting high electrification rates. Figure 3 below
shows the evolution in the electrification rate of Mauritius over time.

Figure 3 Evolution of Electrification Rate
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Source: Hurdowar, 2005
The electrification rate then increased to reach 98.2% in the year 2000. By that time, the
extended family structure was less prevalent than in the 1980s, and many residential
development projects were commissioned to meet the growing demand for housing units. At the
same time, there were a growing number of households with second home and residences for
short-term renting, such as beach bungalows or apartments.
In 2004, the electrification rate exceeded 100%, indicating there was more than one electricity
account per household. This is explained by the ownership of second homes (CSO, Website).
The maximum power demand grew at a steady rate, except in the early 1980s, in response to the
increasing number of customers being connected to the network. Every effort was made to match
the generation capacity with the demand. Despite frequent economic crisis of the 1970s and early
1980s, it is on rare occasions that CEB had to resort to load shedding due to inability to satisfy
the demand at peak times.
During the period 1967 to 2003, the number of residential consumers grew by 266% while the
system peak power demand grew by 1,024%.
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In Mauritius, the level of poverty is determined by estimating the proportion of population whose
household consumption expenditure is below half the median consumption expenditure as
estimated by the Central Statistical Office. This is shown in table 4.

Table 4 % of households with less than half the median monthly expenditure
Household Budget Survey
1991/92
1996/97
11.9
13.3

1986/87
16.6

2001/02
12.4

Source: CSO Website
Figures were not available for the period 2003/04.
Although the level of poverty, as a percentage, has decreased slightly, the physical number of
households classified as ‘poor’ under the said methodology has remained almost the same at
about 37,000 from the period 1986/87 to 2001/02. This may be viewed as good given that the
number of households increased over that period, as shown in figure 4 below.

Figure 4 Increase in Number of Households
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Relationship between Level of Poverty and Electricity consumption, or more precisely the electric
intensity (kWh/customer/year), is a good proxy of the wealth of residential consumers. At the time
when the electrification program was completed in 1981, the intensity of the overall residential
customer base stood at 895 kWh/customer/year. This figure increased to 1,828 by the year 2003
depicting an increase in customer wealth as a result of the use of electricity for productive
services in the country for a long time.
In Mauritius, residential electricity consumers can be classified into small, medium and large.
Figure 5 below shows the evolution of electric intensity for the three categories for the period
1991-2003.

20

Figure 5 Increase in Electricity Intensity

Increase in Electricity Intensity (kWh/customer)
3,500
3,000
2,500
2,000
1,500
1,000

Small

500

Medium

Large

0
1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

Year

Source: Hurdowar, 2005
As shown in figure 5, the gap between the electricity intensities of the small and medium
consumers and the large consumers is becoming smaller. As the small and medium electricity
consumers increase the large consumers decrease. This can be attributed to the change in trend
by the residential houses from use of firewood and kerosene to increased use of electricity and
LPG gas for cooking.
Traditionally, wood and kerosene were extensively used for cooking purposes. This is no longer
the case as stated above. Liquefied Petroleum Gas (LPG) and electricity are now the most
commonly used for cooking in Mauritius. The few households that still use wood and/or kerosene
do have electricity. They choose to use the traditional fuel either out of habit or because they
want to save on LPG or electricity. Wood is also used occasionally for preparing food on special
occasions such as weddings.
5.3 Impact of World Bank Loans and Government Funds on Electrification of the Poor
5.3.1 World Bank Loans
The first development loan for the rural electrification of Mauritius from the International Bank for
Reconstruction and Development (IBRD) was US$ 7 M. It can be said that rural electrification
really started with this first IBRD loan in 1963. In anticipation of the loan to be received from the
IBRD, the Government advanced funds to the CEB, and the electrification expansion program
started in March 1963. The full IBRD loan was drawn in portions from 1964 to 1966.
An interest of 5.5 % p.a. was charged on the loan payable half-yearly, on 1st June and 1st
December, as from 1966. The loan was to be repaid over a period of 18 years (i.e. last year for

21

payment would be 1983). As a matter of fact, the terms of repayment were successfully
observed, and the loan was fully reimbursed by 1983.
From 1963 to 1968, during the first loan period from IBRD, a significant number of new customers
were supplied with electricity annually as a direct result of the electrification program. This is
shown in table 5.

Table 5 New customers connected between 1963 and 1968
Year
No. of new customers
Source: Hurdowar, 2005

1963
4408

1964
4603

1965
8014

1966
3108

1967
3406

1968
442

The fall in the number of new customers observed in 1968 was due to the fact that the
electrification of the rural areas had to be stopped in that year due to shortage of funds.
A second loan of US$ 15M from the IBRD was contracted by the CEB in 1978. The objective of
that loan was to finance the extension of the transmission and distribution network throughout the
island, with special attention to the industrial areas.
5.3.2 Government Funds
In addition to loans from the World Bank, funds were granted every year to the CEB in form of
loans by the Government. These were partly used for the electrification program. From 1970 to
1978, the Government provided the necessary funds for the continuation of the rural
electrification of villages, as indicated in table 6.

Table 6 Government Funding for Rural Electrification and No. of New Customers
Connected (1970 – 78)
1970
Year
266,000
Govt.
Funds (Rs)
#
No. of new 1286
customers

1971
859,000

1972
1,125,000

1973
736,520

1974
602,326

1975
1,164,040

1976
2,900,560#

1977
1,442,115

1978
1,587,572

3186 #

5144 #

1287

N/A

790

2123

1567

N/A

Source: Hurdowar, 2005
#

Estimated figures; N/A: Not Available

Although the Government contribution bears no direct relationship to the corresponding number
of customers connected in each year, the availability of these funds was actually the driver behind
the sustained development program. Unfortunately, the share of CEB’s contribution to such
development is not been documented.
It should also be noted that although the above data relates to rural development, extension of
the electric network within urban regions was an ongoing process throughout and was being met
by the utility itself.

5.4 Implementation of Policies that Ensured “Ring-fencing” of Rural Electrification
Funds
Although there were no specific policies and laws put in place to ‘ring-fence’ development loans
such as those received from the World Bank, the Government of Mauritius would guarantee the
implementing agency (the Central Electricity Board – CEB) in contracting the loan. However, the
contractual obligations of the CEB were sometimes not scrupulously abided by.
In other cases, the Government’s priorities, World Bank conditions, coupled with some
procedures adopted by CEB helped keep the projects on track mainly by ‘ring-fencing’ the funds
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for electrification of the poor. The rest of this section assesses Mauritius effort in implementing
the selected 3 key factors that are considered crucial for ensuring that the rural electrification
funds are “ring-fenced” namely:
•

Transparent planning and project selection processes

•

Explicit focus on the poor

•

Stringent monitoring of disbursements of rural electrification funds

5.4.1 Transparent planning and project selection processes
The prioritization in implementation of development projects specially that of overall socioeconomic objectives of the government is very important as it helps in assisting the poor to get
the share of the resources meant for them without being overtaken by the rich. For example, in
the 1960s and 1970s, the objective of the Government regarding electricity was the electrification
of the residential households and to raise the standard of living of the inhabitants which is mainly
targeted on the poor.
Then in the 1980s, once the electrification was completed, the government priority and objective
was changed to industrial development. Subsequently, the 1990s then saw the government’s
commitment to refocus its efforts on the services sector. This clear set priorities and objective of
the government helped in the focus of electrification of the poor households and improved
livelihoods in rural areas.
The overall electrification in the island was planned to take place in phases aimed to spur
economic growth. These distinct phases of the development of the country were made public and
are depicted through the share of electricity consumption of each main customer category over
time, as indicated in Table 7.

Table 7 Change in the share of electricity consumption by category over time
1967
Residential
46
Commercial
19
Industrial
20
Others
15
Source: Hurdowar, 2005

1975
40
22
31
7

1981
45
23
31
1

1987
38
23
37
1

1992
36
24
38
2

1999
36
27
35
2

2003
34
29
33
4

It should also be noted that the specific purpose of loans contracted by the utility during these
phases reflected the respective economic objectives. This ensured the proper utilization of funds
for these distinct phases, thereby ensuring funds are directed to their intended purpose.
During the earlier phase, electrification was carried out by extending the electricity network to all
rural and urban areas simultaneously, and villages with the highest population density were
electrified first.

5.4.2 Explicit focus on the poor
Funds obtained for rural electrification were used explicitly for that purpose. The names of
villages to be connected each year to the network during the electrification phase were reported
as a matter of pride in the CEB’s annual accounts. The number of new customers given in tables
5 and 6 effectively relate to the newly electrified households in villages. They exclude new
connections in urban areas.
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The decision of which villages to electrify in priority rested with the utility, namely the CEB. It was
obviously easier to first electrify those villages that were closer to urban areas that were already
electrified, and then move on to the more remote villages. The objective of both the CEB and the
Government was to provide electricity to as many new households as possible within the least
time frame. As a matter of fact, the last village to be electrified in 1981 was that of Chamarel,
which is a small and isolated locality in the midst of the natural mountainous reserve.
The first World Bank Loan contracted in 1963 for electrification was aimed entirely at electrifying
rural villages, which in those days had a much larger share of poor people than the urban areas.
The rural electrification then officially came to an end when the most remote village was
electrified in 1981.
Commitment of the staff of the utility was also very important in achieving increased electricity
access by the poor. For example, in the period of 1960s to 1980s, CEB was probably the most
effective utility in the country, and also one of the most desirable employers. The high
commitment of the staff to serve the public contributed to make the electrification program a
success, and enhanced the utility customer base particularly to residential houses in rural areas.

5.4.3 Stringent monitoring of disbursements of rural electrification funds
Conditions by the World Bank (IBRD) assisted in ‘ring-fencing’ of the electrification fund. One of
the conditions attached to the loan granted by the IBRD to the CEB in 1963, was that net fixed
assets in operation should yield a minimum of 8% p.a. before charging interest on outstanding
loan. The International Bank wanted to ensure that the CEB would be in a position to meet
interest charges on all its outstanding long-term loans, and also to self-finance a reasonable
proportion of its capital development program. In addition, the proceeds of the IBRD Rural
Electrification loan were explicitly geared towards the procurement of materials and payments in
relation to the planned projects.
The Bank also made it clear that an increase in the tariff would have to be applied as early as
possible during the following financial year, that is, in 1964. As a result, since drawing of the IBRD
loan started in April 1964, the tariffs were effectively increased by 10% with effect from 16 April
1964. The granting of the IBRD loan was regarded as an expression of real confidence in the
Boards’s stability and steady expansion.
Other monitoring tools used by the utility include project budget, deadline for disbursement of
funds, annual reporting, and the internal auditing which are discussed below;
Project Budget
All projects that were financed from international funding institutions, such as the World Bank, a
special budget item would be created so that related expenses would be incurred under that
budget item only.
In case the project’s execution would extend over more than one year, as was the case with the
IBRD projects, the special budget item would remain unchanged throughout. Such a procedure
would ensure good bookkeeping and control of expenses met from the loans.
Deadline for Disbursement
Setting a deadline for disbursement of funds helped in bringing the electrification project to
completion more or less within the planned period. It also ensured that adequate project
management resources were assigned to the project. Should the disbursement period expire, any
outstanding payments for orders placed would be met out of CEB’s own funds.
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Annual Reporting
In the years when the electrification program was ongoing, a note would be included in the
Accounts Section of the CEB’s annual reports to describe the status of the return on the net fixed
assets in operation in relation to the requirements of the funding agency. This would ensure that
the CEB remain focused on its commitment. The Section on Loan Schedules would detail the
servicing and outstanding amounts on individual loans for that year.
Annual reports were available for public consultation.

Internal Audit
Since the creation of the CEB, internal auditing has always been carried out as a normal process.
Although no special internal audit effort was applied to the electrification program, all procedures
and processes of the organisation related to all capital projects would be effectively audited at
par.
In addition, close control would be exercised on cash receipts and payments, local and overseas
purchases, contracts, salaries and wages, Crown Agents’ transactions, loans and interest on
loans. Constant checks are carried out on the material losses sustained by the Board on the
distribution of electricity. Movements of working capital would be closely followed, and capital
expenditures would obtain the most careful attention.
Further, continuous inventories of stocks would be made and high-valued stores’ items would be
checked. Stores’ documents would be verified and compared with stock cards and reference
made to Order Forms, Advice Notes and Suppliers’ Invoices. Materials used on jobs would be
subjected to site checks, and discrepancies found in that respect would be fully investigated.
The utility also conducted test checks in order to ascertain that materials received would be in
quantity and quality specified in the purchase orders and that they were properly protected in
stores. Physical checks would be carried out on a few completed capital and revenue jobs so as
to verify whether all the materials drawn from the stores for those specific jobs had effectively
been used and properly accounted for.
Site checks would also be carried out in connection with works entrusted to contractors to ensure
that payments were effected in accordance with the actual works performed. Unfortunately, it has
not been documented whether such checks were carried out on projects specific to the rural
electrification program funded from the IBRD or the Government. Checks would also be made on
labour efficiency, overtime and transport.
5.5 Preliminary Conclusions
It is imperative that to ensure rural electrification funds, comprising of donor loans and grants as
well as government funds are ‘ring-fenced’ and are used for their intended purpose, the most
important prerequisite is that the project being financed should be in line with the stated
objectives and priorities of the Government. In addition, Government should guarantee the loan
being contracted. This will guarantee commitment from the implementing agency, and maximizes
the chances that the projects will be completed as required. Also the development project being
financed should be on the priority list of the implementing agency.
The Government and the implementing agency in this regard will ensure that the funds for rural
electrification are protected and are used for the remote rural areas which otherwise could not
have been electrified. The two parties should see to it that the policies for ring-fencing of the
funds are adhered to and the funds are used well.
It is important also for the implementing agency to have a reliable in-house procurement and
financial structure that ensures good governance with respect to expenses and bookkeeping.
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Adequate project management resources should be assigned to the project. Ideally, there should
be a project implementation unit that should be competent and motivated.
A Technical Audit Department would have the essential role of monitoring whether capital
projects are implemented as planned, and according to the required quality. It would investigate
material usage and over/under expenditure. It would also act as a watchdog against collusion
between the project implementation unit and contractors.
There is also a need to document financial, technical, management and audit matters related to
the project for future reference.
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6.0 CASE STUDY III: MOROCCO
6.1 Background on Electrification in Rural Morocco
Morocco, a country with very limited energy resources, relies on imports for more than 95% of its
energy needs. Oil and gas production remains virtually non existence as hydroelectric power,
produced by 26 power stations, accounts on average for only 12% of overall electrical power
production. The vagaries of the weather and the persistent droughts of recent years have
significantly reduced the contribution of this energy source.
Morocco has an installed generation capacity of 4,508 MW (Sept. 2004), with 60% coming from
thermal sources and the remainder from hydro, natural gas and diesel plants. Electricity demand
in Morocco is increasing at 7% per annum, while the Network of electricity distribution of the
public company, the National Electric Power Agency (ONE) is consists of 36,955 km in mean
tension and 92,130 km in base tension. The network of distribution by local agencies and some
private operators are of the same importance as that of ONE from the commercial point of view.
Because of the low rate of rural electrification in Morocco until 1995, the Government displayed a
strong political will to reduce the gap between the rural and urban areas. It is thus a
multidisciplinary global approach of development of the rural areas that has been considered to
have had a major impact in improving the living conditions of the rural population. This was done
by opening isolated areas through adoption of the national rural roads plan; by improving access
to clean drinking water; by improving access to electricity in rural areas while instituting the Global
Rural Electrification Plan (PERG). All the aforementioned achievements were made possible by
improving the requisite guarantees, suitable institutional arrangements and the requisite
resources for their implementation.
Considering the weak rate of rural electrification of the country, the Government plans to raise
this rate to 98% by 2007. Nearly half of Morocco's 28 million inhabitants live in rural areas where
basic services such as drinking water and electricity are scarce and approximately 30% of the 28
million people lack access to grid based electricity. It is in seeking to bring electricity to an
equivalent of 1.5 million rural households that the country has spent more than US$150 million a
year since the beginning of the Global Rural Electrification Program (PERG) to speed up
expansion of the power grid to remote rural areas. The Government’s target is to connect 1,500
to 2,000 villages every year to the national grid.
In addition, PERG is making use of photovoltaic technology to take advantage of Morocco's
abundant sunlight. Morocco is carrying out one of the world's most important solar-generated
electricity programs that will supply this form of electricity to 160,000 households by 2007, but this
technology could only be applied in remote villages and hamlets which cannot be linked to the
nationwide network.
The rate of rural electrification in Morocco reached 72% by the end of 2004 and is scheduled to
increase to 81% by the end of 2005. Close to 187,000 households in rural areas were connected
to the electricity grid in 2004 and it is foreseen that this number will rise to 222,000 households in
2005.
The next section provides an overview of the Morocco’s rural electrification programs and their
impact on the poor and then the subsequent section outlines the countries experience in “ring
fencing” the rural electrification fund.
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6.2 Rural Electrification Programs and Their Impact on the Poor
6.2.1 Rural Electrification Programs
Rural electrification in Morocco has gone through several steps which include, first the formation
of the National Electric Power Agency, known as the ONE in 1963 – 1981, as the main
stakeholder in Morocco's electrical power sector. Second, in 1975, a Decree instituting a special
fund for the financing of the rural electrification was established. Lastly, in 1978, the National
Program of Rural Electrification (PNER) by the Interdepartmental Commission on Rural
Electrification (CIER) was set up. This latter stage was considered very instrumental in
electrifying rural areas as the total number of electrified households in 1978 increased to 130,000
at the national level. By effectively managing its rural electrification work, PNER under went the
following key phases:
Program of Rural Electrification (PNER I): 1982-1986
In accordance with the decision of the CIER in 1978, the first phase of the PNER was undertaken
between 1982 and 1986 and electrified 287 rural villages totalling 68,000 households. PNER I
was 50% financed by the State and 50% by the local communities. It also benefited from a BIRD
loan of US$30 million.
Program of Rural Electrification (PNER II): 1987-1991
This second part of the PNER (PNER II) was completed with in 1991 and electrified 843 villages
equivalent to 155,000 households. The PNER II which was 100% financed by Local community
also benefited from an IEB (Investment European Bank) loan of 30 million of ECU (European
Currency Unit) and a BIRD loan of US$114 million.
Considering limitation of the PNER programs and to answer the politics of proximity and
development of rural areas, launched a new program for rural electrification, called the Global
Rural Electrification Program (PERG) in January 1996. This program is the most popular project
of the Office National de l'Electricité (public utility ONE) that aims to provide electricity to all of
Morocco's rural areas by 2007. The program has the objective of promoting and facilitating social
and economic development as well as rural advancement is achieved by meeting the following
three general levels:
 Territorial: Aims to provide electricity supply to all rural households of the kingdom in the short
term.
 Technical: Aims to integrate all rural electrification techniques available to meet the
requirements of each Moroccan habitation in acceptable techno-economic conditions.
 Financial: Aims to maintain PERG responsible for all financial resources by integrating all
financial resources that can be used for the rural electrification of the Kingdom. It is a joint
programme, where three partners normally participate in financing, namely local
communities, beneficiaries and ONE.
In addressing its objectives, the program prepared a Rural Electrification Master Plan designed to
complete the project in minimum time possible and using the least-cost technologies. After PNER
I and PNER II programs, Morocco’s Program of Global Rural Electrification (PERG) was
established in 1996 as a joint program between the national electric utility, the Office of National
Electrification (ONE), rural villages or municipalities, and individual beneficiaries. PERG combines
grid extension with decentralized power generation, and requires municipalities and households
to co-finance 45% of project costs. Using funds from a 2% levy for on-grid electricity sales, ONE
contributes 55% of the financing.
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The success of PNER program is attributed to its effort in developing detailed standards and
guidelines for implementation of RE that ensured low costs while maintaining quality construction.
For example, the guideline developed in the Master Plan specifies the development of the
electricity supply network using least-cost technologies and least-cost per habitation while
ensuring quality construction. Facing the rural electrification challenge, the Government through
ONE has to answer the following questions:
•
•

How it should choose between the different technologies, which are available for rural
electrification (grid extension, photovoltaic kits and diesel generators)?
How to optimise the use of renewable energy credits to electrify the maximum of
households at the minimum cost?

To solve the problem, ONE built a national village database describing the local economical
activities and the equipment needed to connect them to the existing grid. To manage this huge
amount of data, the use of a Geographical Information System (GIS) was necessary. The GIS
planning methodology has been tested in the northern region close to the city of Chefchaouen.
Just after the setting up of PERG, ONE started compiling the rural electrification needs of the
Kingdom in order to establish a plan for the programme implementation. Thus, a campaign was
launched at the beginning of 1996. A team of technician from ONE visited all villages of the
Kingdom and prepared a detailed report on every site. These reports were analysed and entered
into PERG's national database. The operation lasted about 3 years and included more than
36,000 villages. After the aforementioned survey, PERG came up with the following guidelines for
the implementation phase:
 A rational system of cost recovery that takes into consideration the capital investment costs,
level of local contribution, number and density of consumers, likely demand for electricity; the
willingness to pay and payment capability of the population.
 The adopted tariff regime should ensure that RE is financially sustainable and will not drain
operational
resources.
Tariffs
covered
the
full
cost
of
medium-voltage
generation/transmission, plus low-voltage operations/maintenance costs, and provide for
eventual capital replacement costs.
 The tariff structure should ensure that any subsidies are fair, equitable, and sustainable. A
"good" subsidy scheme should:
• Enhance access for the poor (improving the quality of life/reducing energy
expense);
• Sustain incentives for efficient delivery/consumption;
• And must be practicable within the financial/human resource constraints of
government/power utility. Successful subsidy programs, through adopted
adjustment between-zones, encourage the rural electrification business.
 PERG was permitted to identify economic limits to extensions to the grid and the economic
potential of lower-cost options and alternative energy sources.
 PERG should ensure commercial viability for RE's sustainability.
 PERG should minimize construction/operating costs through:
•
Assessing technology and available standards during the planning stage;
• Deploying low-cost equipment;
• Use innovative technologies/approaches and local suppliers which include:
⎯ Use of standardize materials.
⎯ Consider the use of "ready-boards" to reduce connection costs.
•
Design the system for expected loads (much lower in rural than urban areas) to
reduce construction costs; provide for future upgrades.
 Should consider the provision of financing to spread the costs of connection fees over an
extended period, or lower connection rates for the poor, so that the benefits of electrification
reach larger numbers of people; also arrange financial assistance for credit/hire purchase of
electrical appliances.
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 For grid electrification, it is generally important to meter all electricity consumption. There may
be some exceptions to this rule particularly rural household with very low consumption rates
that are being provided electricity service by a small local generator during evening hours
only. Under such circumstances, it may be necessary to charge a fixed amount for each
appliance, as they can only be used for a particular period of time. This avoids unnecessary
expenses involved in reading meters and the cost of the meters.
 Include demand-side management programs in project design to shift some of the rural load
to off-peak time periods.

6.2.2 The Financing Scheme of the PERG
The PERG plan is a participative program, whose financing is assured by three partners: the local
communities, the benefiting households and the ONE. This new fashion of participative financing
is illustrated below:
 The local communities: Contribute 20% of the
cost of electrification either 2085 DH
(~US$200) per household or 500 DH (~US$
48) per household per year in five years.
 The benefiting citizens: Contribute 25% of the
cost, either 2500 DHS (~US$240) per
household or 40 DHS (~US$ 4) per month on
seven years.
 The ONE’s participation covers the remaining
percentage of about 55% of which 35% is
from a 2.25% charge on electricity sales
(which represents 30% of the amount of the
amount by citizens already electrified in return
for a solidarity tax on their electricity
consumption).

Figure 6 The PERG Financing Scheme

Benef iciary
Cit izen
25%
ONE's
Part icipat ion
55%

Local
Communit ies
20%

Source: Dakkina, 2005.

PERG encourages the population's participation in the funding. However, for particular schemes
with limited population, funding support can be obtained from other associations, such as the
Agency for the Social and Economic Promotion and Development of Northern Provinces, as well
as other provinces and regional administrations. PERG as a result provides US$200 million that
invested annually and ‘ring-fenced’ for the purpose of rural electrification. The success of the
PURG is a result of it being able to obtain different loans from financial institutions and
development banks such as World Bank, Africa Development Bank, Foundation for African
Development, Bank for Investment and Development etc.
Other partners also participated in the financing of the PERG, such as associations, national
agencies for development, and local community. The involvement of the local population is
encouraged by PERG, so other financing models have been adopted and any financing
proposition has been studied.
6.2.3 Impact of Electrification on the Rural Poor
The government is seeking to provide electricity to ~1.5 million rural households and has been
spending more than US$150 million a year since the beginning of the PERG to speed up
expansion of the power grid to remote rural areas. The government’s target is to connect 1,500 to
2,000 villages every year to the national grid. In this programme, ONE co-operates with the
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private sector, pursues the fee-for-service approach and subsidises the investment cost of Solar
Home Systems (SHS), as is described below.
By the end of 1995, the rural electrification level was very low in Morocco (18 % in 1994). The
Government through ONE prepared a new master plan for the electrification of one to two
thousand villages per year till 2007. In 1996, in its first operational year, the Global Rural
Electrification Program (PERG) electrified 557 villages, including 76,000 households, at a higher
pace than the previous rate of 50 villages per annum.
During the first three years of the program (1996 to 1998), ONE's distribution network connected
2,728 villages with 284,000 households. The funding for these schemes required an outlay of
2,700 million DH (US$240 million) to provide electricity to a population of 2 million. In 1999, an
additional 1,650 villages with some 154,000 households were connected resulting to increased
electrification level to 46% higher than in 1998. The year 2002 was, therefore, marked by the
review of the Rural Electrification Scheme in order to reach the objective of electrifying 2 million
people. Due to financial contribution and mobilization of involved operators in working out of the
rural electrification scheme which was finalized in 1997 and the adoption of technical and
organizational measures for the reduction of costs, the electrification process were intensified to
enable PERG reach its objectives. Also, this ambitious program was only possible with a strong
political support. A tax of (2 cts DH/Kwh) on already connected consumers has been specially
allocated to that purpose.
To the national level, the rate of rural electrification reached 55% by the end of 2002 against 50%
in 2001. In the year 2002, the number of domestic customers recorded a progression of 10.4% in
large part to the rural customers. Indeed, on the 175,000 new domestic customers, the rural
customers comprise 90,000. The year 2002 was also marked by the launching of the third slice
of the PERG. The finalisation of this slice was possible with the collaboration of the General
Local Community Direction (DGCL) and of the regional authorities.
The PERG3 resulted to increased rural electrification rate to 72% by the end of 2004. It involved
electrification of 5,181 villages, or 318,354 house holds distributed in 50 provinces. The budget
allocated to this slice is 3 billion 845 million Dirham (~US$ 344 million). Through the
implementation of the 4th and last slice of the PERG whose realization is programmed on the
period 2005-2007 according to the masterplan, ONE will have electrified almost the entire rural
population. About 91% of rural households are estimated to have electricity access by the
national grid connection while the remainder will be by decentralized rural electrification by
recourse to the renewable energies (photovoltaic SHS, micro hydro and wind).
For the realization of electricity access to the rural areas by 2007, ONE would have finished the
validation of the second slice of the PERG4 considered as last slice of the PERG. This last slice
of PERG concerns the electrification of 13,853 villages, equivalent to 567,000 households, or
3,700,000 rural inhabitants. The choice of these villages was made on the basis of the average
cost of electrification per habitation, what permitted to count as:
 6,266 villages with a cost/habitation situated between 14,000 (~US$ 1,343) and 20,000 DH
(~US$ 1,918) for the implementation of the first phase of the PERG4.
 7,587 villages with a cost/habitation situated between 20,000 (~US$ 1,918) and 27,000 DH
(~US$ 2,590) corresponding to the second phase of the PERG4.
The integration of the electrification by solar home systems for about 160,000 households, of
which the cost/habitation by a connection to the national grid is over 27,000 DH (~US$ 2,590)
per habitation, will permit the generalization of the rural electrification by 2007.
The fourth phase of the PERG is divided into two phases. In the first phase, extending between
2004 and 2006, electricity is supplied to villages that will have met the 20,000 Dirham (~US$
1,918) per home payment ceiling. In the second stage, running between 2006 and 2007, villages
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that will have met the 27,000 Dirham (~US$ 2,590) per home payment ceiling will be connected,
including 157,000 homes that will be fitted with solar panels.
The pace of the PERG’s annual realisations has not stopped since 1999, gradually increasing
from 1000 villages in 1998, to 1500 in 1999, to 2000 in 2002, to 2500 in 2003 and up to 3000 in
2004. The PERG program has made it possible to bring the overall national rural electrification
rate from 18% in 1994/5 up to 35% in 1999 then to 62% in 2003 and to 72% in 2004. According to
ONE, this figure will reach 80% by the end of 2005. Taking this growth rate into consideration, the
new objective is to electrify all the rural areas by the year 2007, while the initial goal had been to
give access to electricity to 80% of the rural population by 2010.
By the end of 2004, 17,208 villages had been electrified since the launching of the PERG in 1996,
which translate to 1,176,954 households (equivalent to 7,650,000 inhabitants). Figure 7 and 8
below, illustrate the evolution of the electrification of villages and house holds per year either by
natural grid or by individual solar kits.

Figure 7 Connection of villages

Source: Dakkina, 2005

Figure 8 Connection of households

Source: Dakkina, 2005
By the end of 2004, about 19,600 km of medium tension (MT) lines, 50,400 km of base tension
(BT) lines and 9,680 stations had been constructed. These infrastructural changes were
important in increasing the rural electrification rate (by three and half times) from 18% in 1995 to
72% by the end of 2004.
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The figure 9 below shows the rural electrification rate since the inception of PERG program.

Figure 9 Evolution of the rural electrification rate
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Socio-Economic Benefits
Rural Electrification (RE) program seeks to maximize both economic and social benefits. There
are external benefits that rural populations derive from key synergies facilitated by the
introduction of electricity such as improved access to communication, education and economic
opportunities, extended and more reliable health services, and improved security. Improvement of
the rural living environment as a result of rural electrification and ensuring equal opportunities
among the regions by providing the foundation for industrial development are expected. The
completion of PERG is expected to generate 13,000 direct job opportunities.
An ongoing Small Grants Program has not directly implemented energy services but has provided
substantial support to micro enterprises. The program has also trained NGOs that support microenterprises by informing and sensitizing local communities on energy issues. The potential impact
of the education and training that the micro-enterprises and the NGOs receive will geately
enhance the electrification process. . This education and awareness helps the enterprises to look
for ways to improve access to improved services using renewable energy, thereby improving
sanitation and health. For example in 1999, 1,650 villages were electrified in Morocco, mostly by
micro-enterprises. Energy access, particularly to the micro enterprises provides employment
opportunities to the young entrepreneurs as well as to other local residents. For example, in the
first phase of the program, 17 micro-enterprises provided employment to a total of 41 people.
Access to electricity enabled the creation of several activities such as textile, refrigeration and
conservation of milk products as well as emancipation of the rural women providing more of time,
to take care of education of their children. The rate of schooling and the rural child education
have improved, notably for the rural child girl. The reduced use of kerosene and wood as fuel
also improves indoor local air quality.
The rural population greatly benefited as they were involved in all the stages of rural electrification
programme. The success of delegation of management of services is founded on an elaborate
approach of partnership between ONE and many other actors in the sector. First of all, the local
communities participate upstream in the scheduling of the rural electrification program. The ONE
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defines the zones, the specifications, then selects the operator, controls and monitors the work
and assesses the satisfaction of the customers.
The ONE then ensures the global consistency of the contractual and financial scheme of rural
electrification which includes the following:
 The customer who benefits from a service (installation, maintenance and replacement of
the equipment) as per warrantee;
 An operator whose know-how will guarantee the quality installation; management of a
portfolio of dispersed customers; fast intervention in case of a problem with the network;
 Commercial banks and international development banks bring their financial contributions
to the implementation of the programme
Today, different parties are very satisfied with this model of management where ONE covers the
cost of the rural electrification of the more dispersed sites. The inhabitants of these remote areas
attain access to electricity service at the less cost. Private companies gain a bigger market, which
would not have been possible without the involvement of all players. The success was also
attributed to the good communication between the different actors.
In ensuring effective participation of the local communities, the ONE also focuses on efforts to
reduce knowledge barriers. Reducing knowledge barriers has largely been a participatory one,
bringing together local community actors in various sectors to discuss energy needs and possible
solutions. Some projects therefore take advantage of existing local knowledge and complement it
with expert knowledge offered by the grantee on all forms of energy. While the project
emphasises on building the capacity of the participating entrepreneurs and NGOs, others in the
communities learn through the process as well as due to the overall participatory approach
facilitated by ONE.
6.4 Implementation of Policies that Ensured “Ring-fencing” of Rural Electrification Funds
The increased rural electrification in Morocco is attributed to the PERG’s effort to protect funds
meant for rural electrification. In ensuring the “ring-fencing” of rural electrification funds, PERG
was able to implement relevant policies considered crucial for protecting the funds. The
suggested policies are listed below;
•

Transparent planning and project selection processes

•

Explicit focus on the poor

•

Stringent monitoring of disbursements of rural electrification funds

6.4.1 Transparent Planning and Project Selection Processes
Planning in Morocco is based on villages that are chosen for their least-cost per householdconnection. This criterion is complemented by an internal economic profitability rate. This criterion
was also complemented by analysis of the:
 Habitat dispersion in each village;
 Rural electrification balance between the different Moroccan regions
For the development of the plan, 36,000 villages representing 98% of the Moroccan rural
population were investigated. The PERG tried to ensure a good balance between different
regions.
The PERG plan used its global approach based on its territorial vocation; its consideration of the
whole of electrification techniques to allow every household to reach electricity based on the most
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optimal techno-economic conditions; and by its participative approach of being open to all
financing sources.
For the implementation of the PERG’s plan and to have a clear view of the position required to
meet the program's objectives, the national execution agency, ONE assessed the country to
determine the total investment required to supply 36,000 villages. Studies and surveys were
required to establish a database of demographic, social, economic and administrative details for
each village, and to collect and establish geographical information on the existing electricity
supply grid. Acquiring sufficient computing facilities enabled ONE to make rational decisions
regarding the needs of each community by addressing the following issues:
9
9
9
9
9
9

Number and location of each village to be included in the program
Source of financing scheme
Means of affording a supply (for example, connected to grid or to an off-grid by
renewable energy sources)
Transparent yearly planning with clear criteria
Estimated cost of the scheme to supply the village
Impact on the village community.

The techno-economic evaluation used to determine the PERG Master Plan considered three
important issues:
9 Population density based on the average distance between habitations of the same
village or between small groups of habitations.
9 Regional balance. ONE would finance the construction of networks in provinces and
regions where the existing grid was deemed inadequate. This decision enabled the
existing distribution networks to be extended and reinforced in a manner designed to
accelerate PERG.
9 Internal profitability rate of each project.
Clear contractual arrangements between the government and implementing agencies are
important. The Master Plan specifies the contractual arrangements between the parties and the
development of the electricity supply network in the country and considers the mobility of the rural
population of the kingdom. The plan is reviewed every two years. An inter-ministerial Committee
for the Rural Electrification Program (CoSPER) was established to approve ONE's Master Plan
that has now led to the electrification of more than 2000 villages per year and will bring PERG to
a close in 2007 instead of 2010. Before approval, the Masterplan, had to satisfy several
predetermined criteria and, the principle of selecting a village to connect was the least-cost per
household.
In maintaining regional balance, ONE extended the electricity grid with high- and medium-voltage
lines to regions where the existing networks were inadequate to supply the proposed
electrification schemes. From 1999 to 2007, more than 1 million houses and 14,870 villages are
expected to be connected to the electricity supply via grid distribution and another 160,000
habitations will be equipped with decentralized renewable energies (solar home systems or
photovoltaic kits, wind…) all aimed at increasing access of electricity to the poor.
6.4.2 Explicit Focus on the Poor
The expansion of the grid to rural villages shows the political will of the State to reduce the gap
between rural and urban populations. It resulted in a policy of proximity and generalization of
public services to the whole population notably for the resourceless, poor and remote regions of
the Kingdom.
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The PERG’s financing scheme that includes Figure 10 Contribution to the PERG’s Financing
ONE, the local communities and the beneficiaries
Scheme
also involves other users of electricity (private or
urban users) in its financing. PERG also in its
focus on the poor instituted a solidarity tax that
represents 25% of the financing of the PERG and
ONE's
Solidartity
managed by ONE.
internal
The rural beneficiaries only participate by
contributing upto of 25% of the financing of their
electricity. Besides, this financing proposes
suppleness of payment capable to be spread in
time with a return of less than US$4/mois. By this,
the PERG is indeed a program focused on the
poor to make sure they enjoy the same
advantages as their urban counterparts.

Tax
25%

resources
30%

Beneficaries
25%

Local
Collectivities
20%

Source: Dakkina, 2005
Indeed, the studies undertaken on lighting and small electricity in rural area showed that the
levels of rural households expenditure on kerosene and candles for lighting, the charging of
batteries for the TV as well as the purchase of dry cell batteries for the radios and portable lamps,
was between 40 and 60 DH per month (US$4 to US$6). Based on this level of expenditure, the
benefiting village’s contribution that represents US$250 per habitation was paid in cash or
according to US$4 per month in seven years.
The table below shows the yearly action plan from 1999 to 2007 after the acceleration of the rural
electrification, whose aim was to electrify 1,050,000 homes in more than 18,000 villages with an
investment of about 13.5 billion dirham equivalent to US$ 1.35b.

Table 8 Investment distribution for the interconnected grid
Investment
(MDH)
Households

1999
1,270

2000
1,240

2001
1,599

2002
1,643

2003
1,609

2004
1,609

2005
1,609

2006
1,609

2007
1,311

Total
13,500

135,420

138,800

126,059

121,277

113,832

113,832

86,359

86,359

128,040

1,050,000

Source: Dakkina, 2005
6.4.3 Stringent Monitoring of Disbursements of Rural Electrification Funds
For the disbursements of rural electrification funds, in some cases, ONE assumes full
responsibility for installing, maintaining, and collecting user fees as well as payments from local
governments. In other cases, ONE sub-contracts private sector retailers to install and maintain
distributed power systems in return for a share of user fees. For the decentralized electrification,
the utility, ONE delegates the management to private companies, based on well established
contractual conditions. The contractual agreement, for example, aims at achieving within a few
years to connect around 200 000 customers by the end of the PERG programme.
The PERG then adopted, among others, the fee-for-service scheme. In this case, ONE makes a
one-time payment of US$300 to a pre-approved private provider that in turn purchases, installs,
and guarantees service and maintenance of a solar home system over a 10 year period (at least)
in return for direct monthly payments from households whose amount depends on the
configuration chosen by the customer.
Rural electrification management is unique as it is based on a new role of sharing between the
State and the private sector. This approach has been adopted, among others, by the ONE for
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management of decentralized electrification by means of solar home systems kits where the
private sector ensures part of the initial investment, maintenance and servicing of the equipment,
as well as the collection of repayments. This private sector involvement is supported by a fiscal
incentives granted to companies that invest in development of renewable energies. Since 1996,
equipment using renewable energy is exempted from import tax levy and only subject to minimum
customs duties (2.5%).
The financial approach is also unique as it works towards instituting sustainable financing
mechanisms. Financing for rural electrification is decided in a balanced manner between the
customer, the local authorities and the ONE, including the solidarity tax from all electricity
consumers. This makes it possible, on one hand, to mobilise the maximum amount of available
financial resources and, on the other, to give a sense of responsibility to the different parties
which include beneficiaries, local managers and national players. Today the different parties are
satisfied with progress of rural electrification and the disbursements of funds as a whole. This is
because the disbursements are based on a just assessment and adapted to the spending powers
of the rural households.
The recourse to conceded production permits to reduce the public investments and to mobilize
the private financings. It also assures the access to a competitive price of transfer of the kWh
through the international consultation. The institutional and authorized setting, necessary for the
integration of conceded production in the electricity sector, has been set by the Decree Law n° 294-503 of the 16 Rebia II 1415 (23 September 1994) that foresees that the ONE is authorized to
pass contracts with the private operators for electricity production to over 10 MW, in the following
conditions:
 After call to the competition,
 The production must be destined exclusively to the satisfaction of the ONE needs,
 Initials conditions of economic balance must be maintained during the length of the so-called
convention.
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6.5 Preliminary Conclusion
Rural electrification is important for rural development. Electricity access results in improvement
of conditions of life of the rural population, reduces the rural exodus toward cities and improves
agricultural productivity. Considering the weak rates of rural electrification in Morocco until 1995,
the High Royal Orientations had voluntarist policies of development of the rural zones and
thereafter, to reduce the gap between the rural and urban populace in matter of infrastructure,
such as access to clean drinking water, electricity, health and education.
In providing electricity to rural areas Morocco set up the Global Rural Electrification Program
(PERG) in 1995 with a view to gradually achieve the same level of electrification as other
countries. According to a 1994 census, Morocco's rural electrification rate was only 18%, far
below the rate in neighbouring Mediterranean countries. Morocco's current rural electrification
rate is approximately 72%. The PERG is an ambitious program aimed at accelerating the process
of connecting rural areas by using technologies that are most effectively adapted to the country's
economic and geographic constraints.
The investment required for this program was estimated to be US$150 million a year. Funding is
being provided by various bilateral and multilateral organizations (AfDB, World Bank…), in
addition to the ONE's own funds.
Since 1996, Morocco has pursued an aggressive rural electrification program via the Office of
National Electrification (ONE). The state provided this initiative with all necessary assets for its
success including:
• Opening up of the electricity sector to independent power production;
• Establishing requisite institutional arrangement;
• Mobilization of necessary financial resource and establishment of a solidarity tax
that would cover 30% of the cost of rural electrification;
• Mobilization of international financing;
• Involvement of the communities and the beneficiary populations in the financing;
• Strong involvement of the private sector;
• Approval of a suitable internal organization within the ONE to take the initiative;
• Institutional mechanism to monitor and evaluate the PERG.
More importantly, the Government and Office of National Electrification (ONE) were able to ringfence the funds meant for rural electrification. In particular, the institutions were able to put in
place transparent planning and project selection processes; development of detailed standards
and guidelines for implementation of rural electrification that ensured low costs while maintaining
quality construction; explicitly focus on the poor as well as stipulate some stringent measures in
monitoring the disbursements of rural electrification funds.
Considering the low level of incomes of the rural population to ensure access of electricity to the
poor, appropriate modes of payment had to be adopted. Given that rural electrification especially
for very remote zones is not profitable, the State took charge of extension of the grid and
introduction of the principle of adjustment in the rating between the different regions and
surroundings of the Kingdom. The electricity access by the poor has also been assured through
the adoption of the rural decentralized electrification as an option of electrification. This fashion of
electrification involved more than 160,000 households. Its success was assured by the
conjugation of efforts by all the development partners to ensure harmonious development of the
human resource, which represents the ineluctable pillar of all respectful sustainable development.
While access to electricity progresses through the rural areas, several income generating
activities had followed. This dynamic was reinforced by other actions while the SGP-funded
project has not directly implemented energy services it provides substantial support to the micro
enterprises in doing so. The public agencies for development like CDER and trained NGOs have
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also supported micro-enterprises by informing and sensitizing local communities on energy
issues. The potential impact of the education and training that the micro-enterprises and the
NGOs receive is great given the national scale of the electrification process.

39

7.0 CASE STUDY IV: KENYA
7.1 Background on Rural Electrification Fund
The Rural Electrification Fund (REF) in Kenya was established in 1973 with the purpose of rapid
extension of uneconomic electricity supply to the countryside. Proceeds from the interest
differential accruing from the SIDA development loan of US $ 3.7M at the interest rate of 0.75%
per annum to the Government of Kenya plus a grant of US $ 647,000 from the same institution
were used to set up the fund. The GOK, thereafter, re-lent the money to Tana River Development
Company (TRDC) at the interest rate of 7.25% per annum. The 6.50% interest differential and
any other amortization in respect of proceeds earned from the re-lending was credited to REF for
rural electrification. These disbursements were for the financial years 1973/74 through 1975/76.
At this time, the then East Africa Power and Lighting Company (EAP&L) (now the Kenya
Power and Lighting Company) was to undertake the planning, execution operation and
management of rural electrification schemes. In addition, the company was setting aside each
year, 1% of its gross sales for rural electrification.
Prior to setting up the fund, electrification levels were very low at about 90,000 consumers in
1972 when the population of Kenya was 11 million inhabitants. This represented a very low level
of nationwide electrification and all these consumers were in major town or urban centres.
Electrification of the rural areas and for the poor in Kenya was therefore practically non-existent.
The EAP&L limited the distribution of electricity to areas with profitable returns except a few
amenity schemes. The REF was then set up to facilitate expansion of the rural electrification
schemes which the company may have deemed sub-economic.
To date over Kshs 7.8 billion equivalent to US$ 103m, has been expended under the program
mainly on capital works, but only about 93,000 consumers have benefited. Considering that the
population has grown three folds since inception of the program thirty years ago, the
electrification of so few consumers against such a large expenditure does raise questions on the
methods used to electrify the rural poor and whether the programme has had an impact.

7.2 Impact of REF on Electrification of the Poor
The poor in electrified rural areas have indirectly benefited under the fund through expanded
economic activities in the electrified rural market centres. They have also indirectly benefited from
improved services from electrified public facilities such as schools, boreholes and health centres.
This raises the living standard of the poor by increasing the efficiency of water supply through
community boreholes and access to information through availability of television sets and
computers. Rural poor households, however, remain largely unelectrified and, therefore, direct
impact of the REF on them is negligible.
To date, as shown in table 9, the fund has assisted to connect only about 93,000 customers. The
customer growth over the last six years has been at an average of under 9% while revenue
generated has remained almost constant over the same period.
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Table 9 Capital Expenditure and the No. of new connections
Year
1998/99
Capital Expenditure
621,000,000
(Ksh)
Capital Expenditure
8,171,053
(US $)
Number of
3,458
customers Added
Number of
customers
61,436
(cumulative)
Source: Kamau, 2005

1999/00

2000/01

2001/02

2002/03

2003/04

708,000,000

952,000,000

172,000,000

1,057,000,000

598,000,000

9,315,789

12,526,316

2,263,158

13,907,895

7,868,421

6,106

9,518

2,331

7,784

5,908

67,542

77,060

79,391

87,175

93,083

Based on available figures from the Ministry of Energy, KPLC’s net recurrent expenditure
(inclusive of maintenance and operating losses) represented 80% of the REF’s total resources
leaving only 20% for capital expenditure on growth of schemes. The resources mainly comprise
of GOK contributions, KPLC’s contribution (the 1% contribution of total revenue was increased to
2% in 1985) and the 5% REP levy imposed on all electricity consumers since 1998 under the
Electric Power Act of 1997. After introduction of the levy, KPLC discontinued its contribution.
Others include customers’ capital contribution and revenue collected from customers classified as
REP customers.
The 1973 agreement on sub-economic schemes recognized the operational losses that would
arise and the formulae for calculating KPLC’s operational losses were put in place and are used
to date with the exception of a slight amendment done in 1977. At the time, however, it was
envisaged that a sub-economic scheme would become profitable in 15 years after which the
utility would buy the scheme thereby giving credit to the fund. Thirty years later, almost all the
schemes are still considered sub-economic and the 1973 formula is still applied to calculate the
losses. Therefore, none of the schemes has been transferred to KPLC.
Because of the aforementioned high maintenance and operating losses relative to the tariff
charged (80% of the proceeds from the REF), a large numbers of projects submitted every year
for funding are not implemented. There is therefore urgent need to address challenges of limited
funding in order to increase the rate of rural electrification to a penetration target of at least 40%
of the rural population by 2020 from the current 4% (Ministry of Energy, 2004). There is also need
to explore alternative innovative mechanisms for funding the Rural Electrification Programme and
for operating and maintaining the system in order to release funds for electrification expansion
through on and off-grid systems. There is also need to explore alternative and innovative
mechanisms to electrify the rural population.
Until recently, rural electrification projects were implemented in their entirety by KPLC. Currently,
grid construction involves the private sector - effectively small and medium-scale enterprises
(SMEs) established by former KPLC employees. There are no specific guidelines on how to
electrify rural areas that are geared towards maximizing connectivity of grid-based systems.
There is no technical team either at MOE or KPLC with the sole responsibility of designing and
construction of REF schemes. The technical standards in use are those of KPLC which also
carries out design and implementation of REF schemes. The standards adopted for grid
construction are those generated and used by KPLC.
The KPLC standards have been criticised from different quarters as not cost-effective and are, in
part, responsible for the high cost of rural electrification in Kenya. For example, KPLC’s
standards stipulate that the maximum distance between transformers is 600 metres - irrespective
of consumer density or load demand. Compared to the practice in neighbouring countries, such
as Uganda for example, transformer locations are determined on a line-by-line basis depending
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on current and future demand growth. In rural Uganda where electricity demand is relatively low
and grows slowly, distances between transformers of up to 1,000 meters are common.
In addition, the prevailing standards do not provide for low cost technical options. For example, a
popular low cost technology for rural electrification is the single wire earth return which can
realise savings of up to 30% per connection. It is evident that the standards and guidelines for
implementation of REF schemes that would ensure quality construction at low cost have not been
developed. Therefore, it can be concluded that the prevailing standards for implementation of
rural electrification in Kenya do not ensure cost effectiveness, and, do not provide for “ringfencing” of the funds meant for electrification.

7.3 Key Features of the Rural Electrification Fund
The Rural Electrification Fund (REF) established in 1973 spelt out the role of the GOK and KPLC
in the use and management of the fund. An analysis of the REF’s operation is based on the
following:
•

Selection of Schemes

•

Interconnected versus Isolated

•

RE Assets /customers

7.3.1

Selection of Schemes

Kenya being a vast country with most of the population living in the rural areas, electrification is
required in many areas. The resources available are limited and the government decides on the
priority areas to be electrified. Under the 1973 agreement, the selection of areas was to be
generally based on the rural electrification programme laid down in the Government’s
Development Plan. Schemes for development were to be examined and recommended by an
Electricity Development Committee (EDC) comprising two representatives of the Ministry of
Energy, two from the Ministry of Finance and two from KPLC. The design and construction of
recommended schemes was to be carried out by KPLC which would then operate and maintain
the scheme on completion. The company was, however, required to provide the capital and
operating costs of a recommended scheme before execution. All assets financed from the REF
became the property of the Government.
In 1983, the Government introduced a District Focus Policy and District Development Committees
(DDCs) and were given a responsibility of identifying new schemes. Evaluation and approval of
the schemes continued to be made by the Ministry of Energy through a Rural Electrification
Steering Committee.
In 1997, the Rural Electrification Masterplan was developed to plan, prioritize and accelerate rural
electrification in Kenya. The Masterplan contains over 300 rural electrification projects (referred
to as schemes) proposed by the Rural Electrification Technical Committee on the
recommendation of the District Development Committees. While the Masterplan contains
detailed cost estimates and economic viability calculations (Net Present Value (NPV) and Internal
Rate of Return), it does not provide a timeline for the implementation of rural electrification
schemes (MoE, 1997; FINNIDA, 1990).
Another important shortcoming of the Master plan is that it gives priority to schemes with high
positive NPVs implying that schemes where poverty incidence is high - hence low NPV - are
relegated to the bottom of the priority list. Prepared in 1997, a significant proportion of the
information contained in the Master plan is now out of date. Over the last eight years since its
publication, new institutions, commercial enterprises and hundreds of thousands of new houses
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have been built in many different parts of rural Kenya. Economic and demographic changes have
also been significant over the last eight years and these needs to be incorporated in the planned
updating of the Master plan by the Ministry of Energy.
7.3.2

Interconnected Vs Isolated

Most of the schemes implemented under RE originate from the national grid. However, the REPF
also owns diesel stations like Lodwar, Moyale, Wajir, Mandera and Marsabit. Installed at Marsabit
are also some hybrid wind-diesel generating sets. The interconnected grid has an advantage of
low operating costs as compared to isolated systems and better quality of supply and reliability.
Its extension to all parts of the country is, however, uneconomical and some remote areas are
better served from isolated supplies. It is noteworthy that KPLC fully recovers its costs incurred in
operating the isolated diesel plants from the Rural Electrification Programme Fund (REPF).
The Government has recognized the benefit of supplying some load centers with off-grid systems
and has started financing solar PV systems from REPF. Among the initial beneficiaries of this
initiative are several secondary schools that will get solar PV systems for lighting.
7.3.3

RE Assets and Customers

As mentioned previously, all assets financed under the fund become assets of the Government.
The revenue collected from the REPF customers is also credit to the fund in accordance with the
1973 agreement. In practice, after the fund extends the distribution network to market centers,
electricity becomes affordable in the area and many potential customers are able to pay the
commercial rates for connection. The network is, therefore, further extended as a KPLC network.
Similarly, many rural electrification projects are extended from lines previously installed by KPLC.
This interconnectivity makes it difficult to ascertain the portion that is RE from the 21,000km of
distribution lines and 28,000 distribution transformers in the national grid. Similar difficulties exist
in segregating REPF customers from KPLC customers as these exist side by side in some
markets.
7.4 Prospects of the Future of Rural Electrification in Kenya
As indicated in the foregoing discussion, the current institutional arrangements for implementing
rural electrification are unsatisfactory. There is no dedicated agency to specifically deal with rural
electrification planning, resource mobilization, system expansion and operation. Currently an
inter-ministerial committee including KPLC, which also doubles up as the implementing
contractor, is running the Rural Electrification Programme Fund (REPF). Moreover, due to the
lack of such a dedicated rural electrification institution, rural electrification planning is not properly
incorporated into integrated energy and development planning, despite explicit policy statements
in the past economic Sessional Papers and Development Plans on the need for such integration.
There is, therefore, a proposal to establish a Rural Electrification Agency, to be in charge of rural
electrification.
The proposed agency is expected to be established in a similar fashion as the Electricity
Regulatory Board (ERB). It will operate in line with policy guidance from the Ministry of Energy
(MoE) but will have independence on its day-to-day operations. The Rural Energy Taskforce
instituted by the Ministry of Energy recommended that the board comprises of representatives
from various (unspecified) stakeholders, and that the functions of the body would entail the
following:
•

Management of the Rural Electrification Fund;

•

Preparation and updating of the REP Masterplan, including both grid and off-grid
rural electrification options;

•

Preparation of annual work plans on the basis of the Masterplan, and consultation
with all relevant stakeholders prior to seeking approval of the work plans by the MoE;
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•

Coordination and overall monitoring of implementation of the REP; and

•

Mobilisation of financial resources.

The following organogram shows how the newly established rural electrification agency is likely to
be placed within the electricity sector:

Figure 11 Future Institutional Structure of the Energy Sector in Kenya
Ministry of Energy

Public Entities

Electricity
Regulatory
Board

Rural
Electrification
Agency

Private Entities

Utilities

KenGen

IPPs

KPLC

Note:

The dotted line to the ERB and the electrification agency implies that the two institutions will not directly report to
the Ministry of Energy, but will be guided by policy set by the Ministry of Energy.

Source: MFAF, 2004

7.5 Status of “Ring-fencing” of the Rural Electrification Programme Funds
To a large extent, Kenya’s abysmal rural electrification levels are attributed to the high cost of
rural electrification (effectively implying that fewer connections are made) but more so due to lack
of policies for “ring-fencing” the funds meant for electrification of the poor leading to the funds not
reaching their target group.
The following section analyses the extent to which the Rural Electrification Programme has
implemented policies for “ring-fencing” rural electrification funds. The analysis pays special
attention to the impact that the implementation, and/or the lack of it, has affected the
programme’s potential to increase access to electricity, especially among the poor. To do this,
the REP is assessed using the following 3 factors that the authors consider crucial for “ringfencing” rural electrification funds:
-

Transparent planning and project selection processes

-

Explicit focus on the poor

-

Stringent monitoring of disbursements of rural electrification funds
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7.5.1

Transparent Planning and Project Selection Processes

As discussed earlier, between 1983 and 1997, the Government gave District Development
Committees (DDCs) the mandate to plan and select priority electrification projects (schemes).
Thereafter, the selected schemes were evaluated and approved by the Ministry of Energy
through a Rural Electrification Steering Committee (RESC). This process did not involve public
opinion and neither was the decision of the DDCs available for public approval. Similarly, the
RESC’s decision with regard to financial allocation to the various projects was not open to the
public.
In addition, the information on EDC/RESC and minutes of their meetings is not obtainable and
information on selection criteria is sketchy. DDC are controlled by politicians and their
competency to select schemes is compromised by their lack technical capacity.
Recommendations by DDC are not binding on MOE, neither are the poor and target groups
involved in prioritising proposed schemes. REF schemes are therefore not selected in a
transparent manner, neither is there a published work plan (annual or otherwise) on proposed
schemes. Therefore, it can be concluded that the planning and project selection process are not
transparent thereby confirming the lack of “ring-fencing” the REP funds.
It is also noteworthy that the Rural Electrification Masterplan of 1997 can be considered to be a
more transparent planning tool on the basis that it uses the Net Present Value (NPV) as the
criteria to prioritize rural electrification projects. However, the process used to compile the over
300 rural electrification projects in the Masterplan cannot be said to have been transparent and/or
involved the public. This is because, first and foremost, the Masterplan is not available in the
public domain. Secondly, the financing of the rural electrification projects in the Masterplan were
proposed by the Rural Electrification Technical Committee based on the projects recommended
by the respective District Development Committees. Therefore, this process largely involved
technocrats and no or little, if any, involvement of the public. This is yet another example where
“ring-fencing” of the funds for rural electrification is lacking.

7.5.2

Explicit Focus on the Poor

The Rural Electrification Programme in Kenya clearly does not explicitly focus on the poor. This
attributed to two reasons:
Firstly, the 1997 Rural Electrification Masterplan gives priority to
electrification projects that are likely to have higher returns - usually in relatively economically
productive areas. Therefore, projects with unattractive NPV (i.e. in areas with a majority poor)
are ranked lower.
Secondly, the electrification projects target public institutions and market centres thereby avoiding
household connections. Residential houses where the poor reside are also required to meet full
cost of electricity supply. In this case, it is only the non-poor who can afford to pay the commercial
rates for connection that are able to access electricity. For example, beneficiaries of REF
schemes are required to pay a minimum of Kshs 15,000 (equivalent of US$ 197.4) plus taxes and
account deposits, an amount that is quite high in rural Kenya. Situations exist where actual
extensions have been brought up to customer’s premises, but due to their inability to raise this
initial amount, they remain un-metered. The REF does not support situations where the benefiting
customer can be connected and they pay this amount in instalments.

7.5.3

Stringent Monitoring of Disbursements of Rural Electrification Funds

In cases where private contractors are engaged to undertake grid construction, KPLC officials
inspect the projects to certify that they conform to the design and requisite standard of
workmanship. KPLC procures the construction material, so the private contractors only provide
labour services. The final payment to the private contractors is made only upon issuance of a
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certificate indicating that the contractor has fully complied with the set specifications and that the
work has been completed. This process is a way of “ring-fencing” the funds for electrification as it
ensures that unscrupulous contractors do not access the funds.
However, the authors found three gaps in monitoring the rural electrification funds. First and
foremost, there is no fixed maximum cost per rural household connection. The maximum cost
per household connection would be an important step in ensuring that rural electrification funds
reach the highest possible number of beneficiaries. It would encourage the use of low-cost
technical options in the implementation of rural electrification projects, if the maximum limit was
set based on a mix of low and high cost options.
In Kenya, it appears that the lack of a fixed maximum cost per rural household connection has led
to substantial increase in the average connection costs. As illustrated in the following figure, the
Rural Electrification Fund steadily grew from close to Kshs 200 million in 1993, to over Kshs. 1
billion in 2001 (KPLC, 1997, 2002; MFAF, 2004). However, the number of new customers added
to the programme each year has been fluctuating, but has not increased to any significant
degree. Strangely, the number of new connections in 1993 when revenue was about Kshs 200
million was the same as in 2001 when the REF obtained just over Kshs. 1 billion, a staggering 5fold increase in revenue. In other words, in 1993, the average cost per connection was about
Kshs. 38,431, while, in 2001, it rose to Kshs. 226,030 (AFREPREN, 2004; Karekezi, et al, 2003;
KPLC,1997, 2002; Republic of Kenya 2003).
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Figure 12 Rural Electrification Fund Revenue and No. of New Rural Customers
Act amended in December 1997
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Secondly, while there is an agreement that provides for the Rural Electrification Fund to
reimburse KPLC for maintenance costs and any operational losses incurred, no measures are put
in place to ensure that the utility maintains and operates the rural grid cost effectively. For
example, there are no incentives for using low cost technical options in the project design and in
the supply of electricity. In addition, KPLC has no motivation of increasing the number of rural
customers to the existing rural grid which is, apparently, an effective way of lowering operational
losses related to technical losses.
Lack of cost effective maintenance of the rural grid has effectively led to “diversion” of funds
meant for increasing access to electricity to cover operational costs. Were there stringent
monitoring mechanisms, KPLC would not have been capturing the lion’s share of the rural
electrification funds as depicted in the following figure:
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Figure 13 Proportion of Rural Electrification Funds Paid to KPLC
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Thirdly, although the fund generates substantial revenue as outlined in figure 10, there is no
independent way of determining available funding. The government allocates money through
MOE while KPLC collects all capital contributions from customers as well as revenue from billing
and the 5% levy. Donors may either channel their funds through the MOE or alternatively provide
materials to KPLC for implementation of REF schemes. Materials provided directly to REF usually
constitute part of bilateral lending and it should be necessary to confirm their market value.
Although the 1973 agreement required that audited accounts were to be maintained by MOE, not
all these could be traced. It is also noteworthy that the expenses are only shown against schemes
that represent a collection of projects that have been implemented over a period of time. It is
therefore not possible to identify if any particular projects could have been initiated but stalled
before completion.
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7.6 Preliminary Conclusion
If the Rural Electrification Fund was set up for the purpose of rapid extension of electricity supply
to the countryside, then it has failed to achieve this. After thirty years in operation, less than 4% of
those residing in rural areas have access to electricity. This failure to electrify the rural areas and
the poor, indicates that the fund has not been managed in an effective manner.
Implementation of rural electrification has not been guided by a strong and clear policy. The EDC
lacked authority and was not involved in either seeking funding or developing suitable
electrification guidelines for rural areas. The EDC involvement in schemes selection is
compromised by their lack of technical know-how and political influence.
Operational losses have continued to effectively stagnate development of REF schemes and the
1973 agreement on calculation of these losses needs to be reviewed, as it has become outdated.
Indeed continued investment by the GOK in assets related to REF only serves to compromise
effective management of the fund. It would be more prudent to sell the assets to KPLC and invest
the money generated back to the REF. This would boost the fund by about Kshs 7 billion
matching the total investment done in the past 30 years.
The initial REF agreement recognised a major role for KPLC in planning and execution thereby
limiting the REF scope to grid extension and fossil fuel generation (KPLC was involved in both
distribution and generation). Eco-friendly generation methods for off-grid systems were not
incorporated thereby alienating areas far form the grid. Private investors in rural areas have also
not been promoted and the electricity tariff remains the same countrywide. A tariff suitable for offgrid systems may be required if private investors were to be involved in REF.
There is need to constitute an effective management body that will manage the fund on a
continuous basis. The mandate of the body should include sourcing of funds from local and
internationals lenders / donors including Kenya’s development partners. It should also promote
private sector participation in REF schemes particularly for off-grid systems as well as set
standards for REF implementation.
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8.0 KEY FINDINGS
A comparison of the case studies clearly underscores the importance of “ring-fencing” funds for
successful rural electrification. Protection of these funds appears to be crucial in order to realize
significant rural electrification levels. Table 10 summarizes the extent to which the four countries
have “ring-fenced” the funds for electrification of the poor and their resulting impact in the
respective countries.

Table 10 Comparisons of the Rural Electrification Programmes in Morocco,
Tunisia, Mauritius and Kenya
Morocco
Rural Electrification Statistics
Duration of rural
electrification
27 years
programme (REP)
Rural electrification
levels at the
n.a.
beginning of REP
Estimated total
investment on
US$ 4.05b
capital cost
Estimated no. of
connections
5,375,000
Rural electrification
levels in recent
72%
year
“Ring-fencing” Policies
Transparent
planning and
Yes
project selection
process
Explicit focus on
the poor
Yes
Stringent
monitoring of funds
disbursement

Very stringent
mechanisms
in place.

Tunisia

Mauritius

Kenya

32 years

37 years7

31 years

6%

n.a.8

0.4%

US$ 585m

US$ 22m

US$ 103m

39,3649

737,000

93,083

96%

100%

1%

Yes

Yes

No

Yes

Yes

No

Very stringent
mechanisms
in place.

Very stringent
mechanisms in
place.

Partially exists
but not
effective.

n.a. Not available
Source: Compiled by Authors

From table 10, it appears that, historically, the rural electrification programmes for the four
countries compare well given that they have been running for about the same duration and that at
the beginning of the programmes, rural electrification levels in the respective countries were very
low. However, the table clearly demonstrates that the Tunisian, Moroccan and Mauritian rural
electrification programmes have made remarkable achievements in terms of increasing access to
7

The rural electrification programme ended in 1981 after all the rural villages had been electrified.
There was no explicit division between rural and urban electrification at the inception of the rural electrification
programme.
9
The numbers provided are estimates, while the number of new connections for the years 1969, 1974, 1978, 1979, 1980,
and 1981 are not available.
8
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electricity among the poor with “ring-fencing” of the funds meant for electrification playing a
significant role in ensuring this result. In addition, Mauritius, Tunisia and Morocco have achieved
very high electrification levels especially in the rural areas within reasonable periods of time (e.g.
Morocco: from 15% to 72% in 10 years; Tunisia: from 6% to 97% in 27 years; and, Mauritius:
reached 100% in 37 yrs).
The cases of Kenya and Tunisia demonstrate that despite having similar sources and magnitude
of funding and the duration of operation of rural electrification programmes, the impact of the
programmes in the two countries have been different as shown by electricity access levels in rural
areas and its impact on the rural poor. In Tunisia, access to electricity appears to have
contributed to reduction in poverty levels as more commercial activities open up and social
services improved in rural areas.
The achievement of high rural electrification levels in Morocco, Tunisia and Mauritius is due in
significant measure to their efforts in “ring-fencing” the rural electrification fund. In Mauritius, for
example, the implementing utility (CEB) ensured that the funds obtained for rural electrification
were used explicitly for that purpose. Specifically, the names of villages to be connected as well
as those connected each year to the network during the electrification phase were reported in the
CEB’s annual accounts and were made available to the public. This, however, was not the case
in Kenya, where the Master Plan is not available to the public and the schemes to be electrified
are unknown to the public.
Tunisia, Morocco and Mauritius also observed stringent monitoring of disbursement of the rural
electrification funds. In Tunisia, the electrification agency (STEG) prepares regular project status
reports, which are submitted to the regional governments, the ministry that supervises STEG, and
financing organizations. Once projects are completed, a STEG team carries out an inspection to
ensure that they conform to the terms of the contract and relevant construction norms prior to
making final payments to the contractors. In addition, the funds allocated for rural electrification
are managed by the General Directorate of Accounting and Budget of the Central Bank of Tunisia
under a special account with stringent control and not by the utility or the requisite Ministry as in
the case of Kenya. STEG has to produce the required justifications to access the funds (all the
bills and vouchers related to each contractor) from the lending institution.
Conditions by donor institutions such as World Bank have streamlined the use of funds for the
intended purpose, mainly through external annual audit. In Mauritius, other monitoring tools are
used by the implementing utility, including project budget, deadline for disbursement, annual
reporting, and internal auditing. Close control is maintained on the funds received as well as
those disbursed in Mauritius, but in Kenya there is no documentation available on the amounts
received or disbursed.
Another important measure used in Tunisia, Morocco and Mauritius is detailed standards and
guidelines that encourage low costs in electrifying the rural population. For example, the bidding
process used for procurements and maintenance of quality standards helped in maintaining low
cost for rural electrification.
In Tunisia, Morocco and Mauritius the rural communities were involved in the electrification
process by participating in the decision-making bodies, making contributions towards the
electrification of the villages and in the selection of the schemes to be electrified. This ensures
that the poor are not left out of the electrification process and can actually afford the connection
costs. If the rural communities are aware of the schemes to be electrified, it helps ensure that the
funds for electrification actually reach the target group.
In Tunisia, Morocco and Mauritius, the governments played key roles in electrification of the poor
by developing electrification phases that targeted different villages and social-economic priorities,
as well as by providing large financial contributions. For example, in Tunisia the government bore
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85% of the total rural electricity contribution, whereas in Kenya the rural electrification depended
on an electrification levy.
Compared with the successful rural electrification in the above three countries, the result in Kenya
has been poor. While the large expansion in Kenya’s rural population is a factor in the low level of
rural electrification on a percentage basis, it is evident that the programme has clearly not
achieved its objective of rapid expansion of electricity access. The ineffectiveness of Kenya’s
programme can be attributed to the lack of clearly set implementation policies and goals that are
enforceable through legislation and monitored by an independent regulator.
In East African countries, involvement of the Rural Electrification Agency (REA) is crucial as
opposed to Mauritius where the Government and the utility have been at the forefront to ensure
that the rural electrification funds are properly utilised for their intended purpose. In Kenya and
Tanzania, however, REA has not yet been established. In Kenya, the establishment of REA is
part of the pending bill in parliament. As it is in the Draft Bill, however, rural electrification agency
is nothing more than just a resemblance of the conventional rural electrification programmes
which have been unsuccessful elsewhere, such as in Uganda and Zambia. For example, the
Rural Electrification Programme in Kenya was headed by the Permanent Secretary from the
Ministry of Energy, and which has been considered to be a key contributor to the failure of the
programme (Ministry of Energy, 2003). This not only limits the autonomy of the board but could
also stifle its performance given that the one heading the institution provides inputs on a part-time
basis.
The proposed Act in Kenya also appears not to provide for “ring-fencing” of the rural electrification
fund. Lack of appropriate ‘ring-fencing’ measures for REF could impair the rural electrification
initiative. The proposed Act in Kenya for example, do not provide innovative initiatives to ensure
increased electrification of the poor through enhancing the autonomy of the rural electrification
agencies and “ring-fencing” 10 the funds for financing electrification of the poor. The Act, in
addition, does not explicitly provide for the representation of the poor on the board of the rural
electrification agency an aspect which is common in Tunisia, Morocco and Mauritius where rural
electrification is high.
The policies for ensuring ‘ring-fencing’ of the rural electrification fund implemented in Morocco,
Tunisia and Mauritius are important if the poor is to be electrified and could, therefore, result in
significant rural electrification if they were replicated in East Africa.
In comparison, however, the three countries (Tunisia, Morocco, and Mauritius) have different
social economic conditions from East Africa region that are worth understanding. Some these
differences are illustrated in table 11 below:

10

The term “ring-fencing” refers to ensuring that funds are strictly accounted for and protected from any
undue misallocation.
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Table 11 Social economic indicators for selected countries
Area

Tunisia
Morocco
Kenya
Mauritius
Uganda
Tanzania

Thousands
2
(Km )

National
Poverty
Levels(%)2002

GNI Per
Capita
(US$)2003

GDP per
Capita
(Based on
PPP)2003(US$)

GINI
Coefficient/In
dex

155
446
569
2
197
884

8
19
52
11
44
36

2,240
1,310
400
4,100
250
300

7,161
4,004
1,037
11,287
1,457
621

39.8*
A, B
39.5**
A, B
42.5***
a, B
43****
A, B
38.2*****

a, B

Population
Natio
nal
(Millio
ns)
2003

Urban
2003 (%)

Rural
2003
(%)

Urbanization
Growth Rate (%)

9.9
30.11
31.92
1.22
25.28
35.89

67
57
36
42
15
35

38
43
64
58
85
65

2.6
3.0
5.6
1.4
5.3
6.4

Source: World Bank, 2005; ADI 2005
Note: * - 2000 data, ** - 1998 data, *** - 1997 data, **** - 1999 data, ***** - 1993 data
A
B– Refers to Expenditure Shares by percentiles of population,
Ranked by per Capita Expenditure

As illustrated in table 11, the number of people in rural areas in North African countries (apart
from Morocco) and Mauritius, are far less than those in their East African counterparts. The
settlement pattern of the rural population for these countries is also different. For example, the
rural population in Mauritius is less dispersed while those of Tunisia and Morocco have a nuclear
type of settlement inform of villages. This may contribute to ease of electrification as less
equipment is required per settlement. On the other hand, the rural population in East African
countries are vastly dispersed and that the area coverage is large. This might imply that long
network lines might be required for electrification of the rural population.
In addition, the poverty level in Mauritius, Morocco, and Tunisia as depicted by GDP and GNI is
less than that of Kenya, Uganda and Tanzania. This might indicate that most of the population in
Morocco, Tunisia and Mauritius can afford the connection cost, which therefore might explain the
increased rural electrification level, as opposed to the East African countries.
It is, however, important to note that, though there are differences among the countries
discussed, successful electrification of the rural population as highlighted in the case studies, is
mostly attributed to the implementation of the policy measures that are considered crucial for
“ring-fencing” of the rural electrification fund which include transparent planning and project
selection process; explicit focus on the poor and stringent monitoring of funds disbursement.
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9.0 POLICY IMPLEMENTATION GUIDELINES
This study will assist the East African countries to adopt the policies that are considered crucial in
‘ring-fencing’ the rural electrification fund. It will support the national and institutional efforts to
restructure the energy sector to ensure that the efforts in ‘ring-fencing’ rural electrification funds
are realized. This section provides a detailed guidance on how ‘ring-fencing’ of the rural
electrification funds adopted in Morocco, Tunisia and Mauritius can be replicated in East Africa.
9.1 Legal prerequisites:
As depicted in the case of Tunisia, legislation allowing for ‘own build and operate’ or ‘build and
operate’ will be required to facilitate private sector participation. Such legislation may allow
different tariffs, as necessary including non-metered supplies. Non-metered supplies may be
suitable for community owned / operated schemes where they may opt for a fixed charge based
on the purpose of supply. In Kenya, however, KPLC is the only authorised retailer of electrical
energy in the country with similar customers charged a uniform tariff, making these legislations
necessary in the country.
In addition, the case studies from Morocco, Tunisia and Mauritius highlight the importance of the
private sector players, investors and the local communities as a necessary factor, particularly for
off-grid rural electrification schemes. The involvement of the private sector, assist in electrifying
the remote and poorer communities where grid based electrification is nearly impossible. In
Kenya and in other east African countries, however, it is generally recognised that rural
electrification is not a profitable venture and substantial Government incentives will be required.
The proposed establishment of a Rural Electrification Authority to be responsible for overall
administration of REF schemes is a good move. The body should be autonomous but with
specific targets for it to achieve. It should also be responsible for sourcing and application of the
funds in an efficient and effective manner. The law should require that its accounts be subject to
regular audits that would be made available to the general public.
Also, the rural electrification masterplan, as a matter of fact, should be made public. This will
ensure that the public will be acquainted with the process of schemes selection as well as
prioritization of the schemes to be electrified.
9.2 Regulatory measures:
‘Ring-fencing’ of rural electrification fund necessitate that the regulatory measures that encourage
the poor’s connectivity to the electricity are in place. In this regard, ERB needs to set regulatory
measures that accommodate all the consumers including the poor. This approach will require
liberalization of the sector. If retailing of electricity is liberalized, then stringent regulatory
measures are required to control quality, safety and charges in the sector.
Electricity Regulatory Bord or the responsible regulator needs to set regulations to be met by the
industry including setting performance targets for REA. The regulatory institution needs to come
up with policies that encourage utilities to connect the poor. To explicitly focus on the poor, ERB
should include a specific target number of poor households to be connected annually for ERA or
the electricity utilities in the region.
They could further be responsible for proposing standards appropriate to electrification of rural
areas based on the appropriate studies and successful application of these standards in other
parts of the developing world. The low-cost electrification options can be adopted to ensure
affordability to the end-users (mainly the poor) without compromising on safety measures as well
as ensuring optimising the system design. The regulations should encompass both grid and offgrid systems.
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Specifically, transformer locations should be determined on a line-by-line basis depending on
current and future demand growth. It is therefore, implied that rural areas where demand is low
and grow slowly, distances between transformers should be more than that in the urban areas
where the demand is high and grows faster. Electricity Regulatory Board and the respective
ministry should therefore, ensure that optimal design criteria are adopted in all projects without
ignoring voltage drop problems. The two institutions should also ensure that the contractors
avoid cases of over-design during the implementation of rural electrification by KPLC resulting in
high costs.
9.3 Institutional and organisational needs:
There is need for institutions that would support rural electrification on a continuous basis. Once it
is set up, the REA would be at the forefront of stimulating activity and growth. Independent
contractors and consultants could assist in identification and implementation of schemes when
funds are available. The ERB would be responsible for setting targets that would ensure that the
level of electrification in the country is improved in the shortest time. Other institutions would
include NGOs who would ensure that plans match the needs of users and micro-finance firms
supporting income-generating actives in rural areas.
The establishment of Rural Electrification Authority is considered crucial in East Africa for
implementation of policy measures for ‘ring-fencing’ rural electrification funds. In Kenya, however,
the REA is part of the pending bill on energy yet to be enacted in parliament. The proposed Rural
Electrification Authority will be responsible for overall administration of REF schemes. It is
important that this body be made autonomous but have specific targets as determined by ERB.
The REA would be responsible for sourcing and application of REF in an efficient and effective
manner. Its accounts should be subject to regular audits that would be made available to the
general public. REA as an institution should also have technical expertise to be able to monitor
implementation of REF schemes either by utility or by private contractors. The institution could
further be responsible for proposing standards appropriate to electrification of rural areas based
on appropriate studies and successful application in other parts of the world.
The proposed rural electrification agency is, however, faced with a number of limitations: Firstly,
the involvement of the Ministry officials could stifle the requisite autonomy of the agency;
Secondly, the proposed representation of the key stakeholders in the rural electrification agencies
may not be adequate as the poor appear not to be represented; Lastly, it is unclear whether the
Rural Electrification Fund will be “ring-fenced” to ensure the agency does not mismanage the
fund as KPLC reportedly did. It is, therefore, important that the pending bill could be amended to
accommodate the aforementioned limitations
The Government also needs to divest its REF assets. It should marshal its efforts towards
expansion of rather than sustenance of existing REF schemes. In this regard appropriate
measures can be introduced for handover of completed schemes to suitable operators. Gridbased REF schemes can be handed over or sold to KPLC while off-grid ones are handed over to
the benefiting community to run on a self-sustaining basis. Alternatively they can be handed over
to private operators on some agreed terms that would ensure they are self sustaining. A tariff
adjustment may be necessary to cover KPLC’s costs of operating and maintaining the REF
schemes once they are handed over.
9.4 Skills and Capacity needs:
The implementing agency should have a reliable in-house procurement and financial structure
that ensures good governance with respect to expenses and bookkeeping. REA as mentioned
above will require technical expertise as well as financial/economic expertise for schemes
evaluations. The body needs to be well empowered in its human resource and technical capacity.
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The capacity of KPLC to implement schemes has also been compromised by its weak financial
base. It has in the recent past regularly reported losses except in the last financial year of
2003/04 when it reported a profit before tax of Kshs 874 million.
KPLC out-sources some many activities such as survey, wayleaves and construction to private
contractors. The skills of these contractors can be enhanced to increase their capacity to
undertake schemes even on turnkey basis. REA would then be able where necessary to
implement schemes using these contractors before handing them over to KPLC to manage on
completion. The institution will also need expertise on renewable energy technologies. Some
isolated areas far from the grid have abundant sunshine, wind and biomass that could be
exploited for the benefit of the communities.
On the other hand, ERB require having a multiplicity of skills to regulate the entire sector. In
particular, it would need to be able to define the minimum quality standards required to maintain
safety.
9.5 Financing:
It is imperative that the governments in East Africa put in place the ‘ring-fencing’ policy measures
to ensure that the available funds from levy, government contributions, utility contributions and
donors loans as well as grants for the rural electrification programme are properly protected. This
will ensure that the funds which otherwise could have been misappropriated or diverted to other
uses, are utilized for their intended purpose.
In Kenya, it is generally recognised that rural electrification is not a profitable venture and
substantial Government incentives are required. Involvement of private sector players and
investors is necessary but enticement such as duty waivers will be required.
A revolving fund could also be set up for purposes of electrifying areas where studies show that it
would be un economical to the power utility to run but the beneficiaries cannot raise the requisite
initial capital contributions. These capital contributions could be recovered through the monthly
bills over an agreed period of time and credited to the fund. The current connection charges could
also be financed in the same manner for beneficiaries who are unable to raise them at once.
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10.0 KEY CONCLUSIONS AND LESSONS LEARNT/RECOMMENDATION
As demonstrated by the case studies, successful implementation of the ‘ring-fencing’ policy
measures for rural electrification funds is important if the majority of the poor are to have access
to electricity. To ensure that the rural population has access to electricity, governments,
regulatory authorities and electricity agencies in East Africa need to establish transparent project
selection processes; explicit focus on the poor and stringent monitoring of funds disbursement.
The study, therefore, proposes the following;
First, the national Government’s commitment towards rural electrification is crucial. In focusing
towards the poor, the government should contribute immensely towards rural electrification and
setting of pro-poor policies, particularly in the national policy documents. The government should
make the goal of electrifying the poor explicit in electricity sector legislations and in the rural
electrification masterplan. It should also make efforts toward ‘ring-fencing’ the rural electrification
fund. Implementation of the rural electrification programme and use of the fund should be guided
by a strong and clear policy.
Secondly, involvement of local communities in the rural electrification programme is important
and it correlates well to the electrification level in a country. While rural communities are hardly
involved in the electrification process in east Africa, in North Africa the local communities are
involved both in decision making and implementation. Bringing together local community actors
in various sectors to discuss energy needs and possible solutions is crucial. This allows the RE
projects to take advantage of existing local knowledge and complement it with expert knowledge
offered by the grantee on all forms of energy.
The Moroccan case study, for example, illustrates that the rural electrification is more likely to be
viable and sustainable if the local stakeholders are involved in their design and implementation
especially when the RE option is SHS. In Kenya, however, the process of planning and selecting
priority electrification projects (schemes) is vested in the District Development Committee (DDC)
and its approval by the Ministry of Energy through a Rural Electrification Steering Committee
(RESC) does not involve the public and neither do the decision of the DDCs available for public
approval. Similarly, the RESC’s decision with regard to financial allocation to the various projects
was not open to the public. This made planning and the project selection process not transparent,
thus confirming the lack of “ring-fencing” the REP funds in Kenya.
One way to deal with the problem is to set up a RE Committee and DDC, that involves
representation from the local communities, and which can not be compromised by politicians, to
help in assessing the level of demand, educate consumers, and promote the wider use of
electricity. The involvement of the local community representatives in the decision making may
also help reduce potential problems over rights of way for the construction and maintenance of
electric lines. It will also enable the financing of the rural electrification projects in the Masterplan
proposed by the Rural Electrification Technical Committee based on the projects recommended
by the respective District Development Committees (DDC) to be more transparent than it is now.
It is also imperative that the Masterplan, information on DDC/RESC and minutes of their
meetings, and information on selection criteria of schemes are be made public.
Thirdly, for effective management of the REF, there is need to constitute an effective
management body i.e. Rural Electrification Agency, that will manage the fund on a continuous
basis. The mandate of the body should include sourcing of funds from local and international
lenders / donors. It should also promote private sector participation in REF schemes particularly
for off-grid systems as well as set standards for rural electrification fund (REF) implementation.
Essentially, the Rural
electrification initiatives
clear link to expanded
bodies responsible for

Electrification Agency in Kenya should avoid the pitfalls of previous
that largely became an avenue for revenue collection for utilities with no
electrification of the poor. To avoid this shortfall, the autonomy of the
rural electrification – an important stipulation not provided for by the
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Electricity Acts – should be strengthened. To ensure autonomy, the Draft Act should be amended
to ensure that the funds for financing the electrification of the poor are “ring fenced”. The Act
should also provide for the appointment of the institution’s governing board by Parliament which
would strengthen the independence of the rural electrification agency. The boards of the rural
electrification agencies should include representatives of the poor to ensure that their concerns
are addressed.
Fourthly, a Technical Audit Department, the implementing utility, electricity regulatory body and
the responsible government ministry should be monitoring whether the capital projects are
implemented as planned, and according to the required quality. They should also develop
standards and guidelines for implementation of REF schemes that would ensure quality
construction at low cost. These standards for implementation of rural electrification for example
the Single Wire Earth Return and transformer locations that are determined on a line-by-line basis
depending on current and future demand growth would ensure cost effectiveness, hence,
provides for “ring-fencing” of the funds meant for electrification. The Technical Audit Department
in particular would investigate material usage and over/under expenditure. It would also act as a
watchdog against collusion between the project implementation unit and contractors.
On balance, the successful record of Tunisia’s rural electrification program reflects it’s efficient,
well-coordinated processes, as well as its perceived fairness in financing rural electrification. As
the number of players in implementing rural electrification programs increase in East Africa, and
with their very decentralized nature, there is an urgent need for insuring a transparent process
through “ring fencing” the institutional mandate and the respective financial contribution of each
actor. This situation for example, has reinforced a national commitment to improving living
conditions for rural residents by making rural electrification an integral part of the country’s
broader rural development program in Tunisia, Mauritius and Morocco.
In Tunisia, implementation of rural electrification programs were also possible, because the main
implementing agency, STEG adopted a sound management policy by hiring high level and
competent staff, adopting modern computer and management systems, looking for efficient and
cost saving techniques for rural electrification and by adopting electricity tariffs reflecting the real
development cost of electricity except for baseline tariff aimed at poor households. This is a
lesson for the utility companies in East Africa that they should replicate the aforementioned policy
options if the poor are to be electrified in the region.
A socio-economic survey, conducted in Tunisia, showed that households were well aware of the
benefits of rural electrification and had quickly taken advantage of their connections. Each had
an average of two lights per room; refrigerator, television, and radio ownership varied between
one for every two households and one per household; and some households owned cable
dishes. Households perceived multiple positive linkages between rural electrification and
education, health, and quality of life. Women and girls, in particular, found the main impact of the
rural electrification as improved access to education, health and family-planning services,
televised information, economic opportunities, and enhanced security.
In Kenya, the Rural Electrification Fund was set up for the purpose of rapid extension of electricity
supply to the countryside. However, after thirty years in operation, less than 4% of rural areas
have access to electricity. The Electricity Development Committee (EDC) in Kenya lacked
authority and was not involved in either seeking funding or developing a suitable distribution
configuration for rural areas which is paramount for lowering of electrification cost in rural areas.
The EDC involvement in electrification schemes selection is compromised by their lack of
technical know-how and political influence. The failure to electrify the rural areas and the poor,
therefore, indicates that the fund has not been managed in an effective manner.
Operational losses have continued to effectively stagnate development of REF schemes and the
1973 agreement on calculation of these losses needs to be reviewed, as it has become outdated.
Indeed continued investment by the GoK in assets related to REF only serves to compromise
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effective management of the fund. It would be more prudent to sell the assets to KPLC and invest
the money generated back to the REF. This would boost the fund by about Kshs 7 billion (~US$
92m) matching the total investment done in the past 30 years. The initial REF agreement
recognised a major role for KPLC in planning and execution thereby limiting the REF scope to
grid extension and fossil fuel generation (KPLC was involved in both distribution and generation).
Eco-friendly generation methods for off-grid systems were not incorporated thereby alienating
areas far form the grid. Private investors in rural areas have also not been promoted and the
electricity tariff remains the same countrywide. A tariff suitable for off-grid systems may be
required if private investors were to be involved in REF. In addition, this study provides a number
of issues that will facilitate protection of rural electrification fund and make the rural electrification
process a success.
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APPENDICES
Appendix 1 - Rural Decentralized Electrification in Morocco
Morocco, which imports 97% of its energy needs, possesses important but untapped potentials in
renewable energy, including a solar radiation estimated at 5Kwh/m²/day, a wind potential of 6,000
MW and a forest wealth of 9 million hectares.
PERG decentralised electrification is implemented by ONE with sustained technical support of
CDER (Centre de Development des Energies Renouvelables).
The economic approach of the project is being modelled on the PERG scheme for the
conventional grid extension. For the SHS, the interested household is asked to pay an advance
depending on the size of the system (between US$80 and 370). Latest 2 weeks after signature of
the client’s contract and advance payment, installation has to follow. The monthly payment again
depends on the size of the system installed and can be US$8 (65 DH) (50 Wp), US$11 (96 DH)
(75 Wp) or US$15 (129 DH) (100 Wp) per household for ten years, with afters-sales service
included.
All arrangements with end-users are made by the private service company, who are chosen on
the basis of an international consultation on behalf of, and supervised by, the ONE regional office
(for more details, please refer to annex 1).
X.5.1. Others services of accompaniment: Morocco set up 'Energy Shops' to help rural
entrepreneurs
Morocco will help 1,000 young entrepreneurs from rural areas set up 'Energy Shops' to sell solar
panels and water heaters, improved ovens and other equipment, distribute butane gas, and
promote awareness of rural energy programs. These businesses will make a real difference in
alleviating poverty through the development of renewable energy.
The aim is to improve rural access to renewable and clean energy, create a regulatory and
financial framework, with public and private sector support and bring this new concept to scale
throughout the country, thus promoting employment and local expertise, so the shops can be
spark plugs for rural development.
The four-year initiative began with feasibility studies for potential store locations those local
communities have identified. An UNDP-supported pilot had earlier established 50 shops.
Each shop costs about US$ 10,000 to set up, and the entrepreneurs will make an initial
investment of US$3,000. They can apply for loans through a partnership with Foundation Banque
Populaire to cover the rest of the start-up costs. The bank will also train them in business
management. They will each get US$5,000 worth of tools and equipment as well as technical and
business support.
a) Solar Home Systems (SHS)
Approximately 10% of the houses in rural Morocco will be equipped with individual photovoltaic
(PV) kits. This technique will be used in those villages where the habitations are scattered. It
would be uneconomical to construct a conventional distribution grid.
Decentralised electrification is essentially based on SHS, which are technically and economically
feasible.
To develop the use of this electrification technology, which has an extensively proven technical
feasibility, ONE has studied several managing approaches to allow the dispersed rural
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households to obtain a good electric service quality. ONE provides important financial assistance,
and calls on the private sector to get involved to ensure facilities furniture and installation at the
recipient customers’ homes as well as to ensure effective operation and service of systems.
The plan aims in the short-term to create real dynamic concerning SHS. About 157,000
households in some 6,000 villages are candidates for electrification with this technology. They
represent 7% to 8% of the rural households.
The use of such a large-scale approach in rural electrification is one of the big operations through
the world. Thus it was necessary to elaborate a feasible and reliable management model to allow
the population that benefit of this technique to obtain a good quality of electricity service.
Therefore, four schemes were already implemented:
1) Direct action: ONE is in charge of the whole service with CDER providing technical
support (130 SHS were installed in the province of Essaouira). It is reserved for the
difficult regions that would not be profitable for private enterprises.
2) Service insurance: ONE provides the installation, after sales service, operation and the
recovery of fees from recipients (customers of ONE) to a private society (1,500 SHS
were realised in the province of Khouribga). ONE provides the material: The panel, the
battery and the regulator are ONE's property until full payment by the customer, taking
into account all the deadlines.
3) Partnership action: ONE provides the PV panels and batteries to private enterprises.
They are then in charge of installing them and supplying other components on their
own expenses to complete the equipment, then to ensure the installation, operation
and after sales service to customers. They are remunerated directly by recipients who
are their customers. In principle the financial participation of the beneficiary consists of
a financial advance (between 150 and 250 US$) and a monthly allowance (between 4
and 6 US$) over 7 years. ONE guarantees the panel and the regulator for seven years,
while the replacement of the remaining material is left to the beneficiary.
4) The last approach is named “Fee For Service”. It relates to providing the customer an
electric service for 10 years in return for a monthly allowance. This approach provides
the advantage compared to the three others, that for the generation system (panel,
regulating and battery) the enterprise is in charge of service and replacement in case of
component failure during this period of the contract. The program has been launched in
the year 2000 and presently about 60,000 SHS are in progress of installation according
to this approach. In the latter case, the customer must commit to a service contract for
a period of at least 5 years, to perpetuate the solution.
b) Other decentralized electrification
Among other decentralized electrification techniques, we can mention the following:
 Diesel: not foreseen by the action plan;
 Hybrid systems: Foreseen as studies and research: 2 pilot wind-diesel projects was
implemented;
 Small hydro: it concerns the construction of some small hydro power plants in order to
electrify some villages in the high mountains. More than 200 sites have been identified.
c) Quality assurance
A key concern of the project is that of quality assurance, both for the technology and the service
offered. During all phases of the project extensive measures on quality control are carried out,
including laboratory tests as well as supervision in the field. Therefore high quality and
guaranteed performance of the equipment, as well as the ability to offer the requested after-salesservice, are essential requirements for the selection of the qualified service company made by
ONE.
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By implementing these measures, potential problems like:
 Unreliable services (black-out, low efficiency etc.) and
 Unacceptable costs for repair and replacements can be avoided from the very beginning and
the original investment in the systems will remain feasible and efficient.
The project developers themselves are convinced that the selection of high-quality components
and the establishment of a customer-friendly, close at-hand after-sales service network, are key
issues for giving the best service to customers in rural areas. The service company guarantees
O&M services for 10 years after installation.
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