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ACRONYMS
CCGT

Combined Cycle Gas Turbine

CFB

Circulating Fluidized Bed (a combustion technology used in power plants)

CSP

Concentrated Solar Power

HFO

Heavy Fuel Oil

IPP

Independent Power Plant

LFO

Light Fuel Oil

LNG

Liquefied Natural Gas

MOE

Ministry of Energy

NAWEC

National Water And Electricity Company (responsible for transmission, distribution, generation
and retail supply in the Gambia)

OCGT

Open Cycle Gas Turbine

OMVG

Gambia River Basin Development Organisation (planned regional hydro project)

PC

Pulverized Coal (a type of power plant)

PURA

Public Utilities Regulatory Authority (regulates power sector in the Gambia)

PPA

Power Purchase Agreement

PV

Photovoltaic

WAPP

West Africa Power Pool
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I CONTEXT FOR THE ELECTRICITY STRATEGY
This report has been informed by our own analysis and by a stakeholder workshop and associated
stakeholder meetings. This summary document for policy makers is supported by a more detailed
evidence report containing our full analysis (Electricity Strategy and Action Plan Report).

1. CURRENT SITUATION IN THE GAMBIA
The current situation in the Gambia is not sustainable. There is an urgent need to increase
access to reliable electricity in the Gambia to improve reliability for economic development
and improve access for social development. In the 2006 World Bank Investment Climate
Assessment for the Gambia, electricity was ranked as the most serious obstacle for business. Our own
informal consultations with business representatives in the Gambia confirm that this remains very
high on their list of concerns. Lack of access to electricity also constrains social development,
including impacts on healthcare and education.
The key areas of concern in the power sector in the Gambia are summarised in Table 1.
Table 1: Areas of concern in the Gambian power sector
Challenge
Insufficient
transmission and
distribution
network
Relatively high
tariffs

Description
•
Access to electricity outside the Greater Banjul area is very low.
•

Although the charge to connect to the network is low by international standards, it is
still high for many consumers. Despite network expansion programs, customers
cannot always afford to connect the last few metres to their homes.

•

Tariffs are perceived as high by consumers, particularly after a recent price rise.

•

Average incomes in the Gambia are low, making electricity difficult to afford.

Exposure to
international fossil
fuel prices

•

International oil prices are volatile, particularly in recent years.

•

Cost pass-through for fuel is slow. NAWEC are unable to pass higher costs through to
customers until annual price reviews, causing severe financial difficulties.

Insufficient
generation to meet
demand

•

Greater Banjul Area is the main system and aims for 24 hour supply, while provincial
networks are isolated and have 12 hour supply.

•

There are high levels of planned and unplanned load shedding both in the Greater
Banjul Area and in the provinces.

•

High levels of planned and unplanned load shedding.

•

Voltage and frequency drift that can damage electronic equipment.

•

The need to manage variable renewable generation would introduce greater
challenges and require more controllability.

•

Current PPA with IPP does not allow for the need to control generation.

Lack of
controllability in
the network,
reliability and
quality of supply

•
Lack of regional
interconnection

Lack of metering and lack of technical means to control the network.

•

No interconnection with wider West Africa.

•

Interconnection allows sharing of generation, so that systems become more reliable.

•

West Africa Power Pool (WAPP) has plans for regional interconnection that may
include large scale hydro projects (of which the Gambia has an interest in OMVG)

High levels of
losses

•

Losses are high and cannot be accurately measured. Metering should be introduced in
the network to better assess flows, demand and loses in different points of the grid.

Insufficient private
sector investment

•

Insufficiently clear and competitive framework for new private sector investment.

•

Current IPP at Brikama was built by GEG, so is not fully independent

•

Investors may be concerned about NAWEC’s ability to pay (credit-worthiness)

Debt availability

•

Difficulty accessing debt finance.

•

High interest rates.

Commercial
sustainability

•

The sector has not been commercially sustainable (revenues did not meet costs). A
tariff review addressed this in the short term, but long term sustainability is vital to
attract potential investors and convince them of NAWEC’s ability to pay

•

Cash flow difficulties also affect the efficient operation and maintenance of the
network and generators, as any non-essential expenditure is delayed.

•

Lack of clarity in accounting: accounts for water and power sector are not unbundled.

•

Government rather than the regulator retains final control of most decisions, in
particular, tariff reviews and PPAs.

•

The Government owns NAWEC and the relationship should be more formal, for
example the Government lends money to NAWEC and is also a debtor. Political
influence on NAWEC has been used.

•

Lack of institutional independence is likely to be a concern for private investors and
international donor agencies.

Lack of
institutional
independence

Electricity Strategy and Action Plan

1

AF-MERCADOS EMI

Challenge
Distorted
incentives

Description
•
Tariffs are not cost reflective, particularly for the provincial systems. This means
there is effectively no commercial incentive for NAWEC to connect and supply
domestic customers in provincial areas.

Lack of policy on
use of waste
biomass and
energy crops

•

Groundnut shell briquettes can replace charcoal in domestic cooking, as a mechanism
for tackling deforestation. These briquettes could instead be used for electricity
generation. The resource is not sufficient to meet both requirements and a policy
decision is needed. Heat for cooking may be a more efficient use of the resource.

•

Certain energy crops grow well in the Gambia. However, these would compete with
other land uses, like food production and forestry. Deforestation and agriculture are
both areas of real concern at present, and additional pressure is undesirable.

More detail on each of these areas of concern is given in the associated evidence report.

2. GENERATION TECHNOLOGY OPTIONS
It is clear that urgent action is needed to improve access to reliable and affordable electricity.
However, there are no easy solutions. All potential choices for generation come with their own
challenges and drawbacks. These are summarised in Figure 1, and more detail is given in the
associated evidence report.

Current
system

Oil engines
W ind turbines

Some
Gas turbines with
potential new LNG
generation
Oil turbines
options for
the Gambia
Coal turbines

CO 2 emissions

Lower reliance on fossil fuel import

Low complexity of technology

Maturity of technology

Low operational cost

Low capital cost

Long run cost

Diversification from oil

Fuel can be stored

Support stable grid (inertia)

Controllable (can follow demand)

Availability of fuel/ resource

Figure 1: Quick overview of advantages and disadvantages of generation technologies

Current system relies on this technology
(HFO and LFO)
Low resource, but low cost refurbished
machines improve economics
Import terminals require economies of
scale, can be hazardous
Allow more grid stability than engines

Regional large hydro
(OMVG project)

New port facilities required, but not as
complex as for LNG
Current relatively high cost of
technology, but excellent resource
Potential impact on w ider schemes
(biomass stoves to reduce deforestation)
Risk of delays or cancellation due to
regional negotiation

Small hydro

Not considered due to lack of resource

Solar PV
W aste biomass

Solar CSP
W ave and tidal
Biogas

Not considered due to early stage of
development of technology
Not considered due to early stage of
development of technology
Not considered due to difficulty collecting
dispersed resource

Energy from w aste

High cost of technology

Landfill gas

W aste not compacted, meaning gas is
not sufficiently concentrated

Conventional technologies: Controllable, conventional technologies are essential in power systems
to allow the grid stability to be maintained. Without these controllable technologies, more variable
renewable generation cannot be integrated at scale. These conventional technologies can be fired by
fossil fuel, but also include low carbon options like controllable large scale hydro.
The Gambian power sector can reduce some price volatility risk through diversification from current
oil technologies, while recognising that oil-fired technologies will continue to play an important role
because of their quick build time, ease of transporting oil and lower capital costs. Alternative fossil
fuel technologies should be considered because at present they provide some of the lowest cost and
most reliable forms of power generation, although they do have environmental implications.
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Of these conventional fossil fuel technologies, coal is likely to provide the most appropriate scales of
plant, ease of import and low operational cost. Coal currently produces around 40% of global power
requirements and is widely used in both the developing and developed world. For example, 49% of
generation in the USA is from coal, 46% in Germany, 92% in South Africa and 69% in India (IEA
2010). Coal prices have tended to be less volatile than oil or gas. However, an important drawback
for coal is the carbon intensity. Gas is less carbon intensive but could currently only be imported as
LNG (liquefied natural gas), which would add greatly to the cost, technical complexity and required
scale of development in the Gambia.
Large scale hydro at a regional level provides a very attractive opportunity for low carbon
conventional power development. It will be dependent on regional negotiations. There are no
identified opportunities for large or small scale hydro in the Gambia itself, as the country is largely
flat with no ‘head’ of water.
Nuclear is not considered appropriate because of scale, technical complexity, high upfront cost, lack
of provision for radioactive waste disposal and risk, among other issues.
Other established renewable technologies: More developed renewable technologies provide a
mechanism to reduce exposure to fossil fuel prices and to reduce carbon emissions. These include
wind, solar PV, biomass, waste to energy and landfill gas. Of these:
•
•
•
•

Diverting waste biomass resources would be a concern because waste biomass is currently being
used in a campaign to reduce deforestation by using groundnut briquettes for cooking;
Landfill gas is unlikely to be a strong possibility because landfill is not compacted, reducing the
concentration of methane emissions;
Waste to energy is currently expensive and technically complex compared to alternatives; and
Biogas power generation is also a quite complex technology, and presents a challenge in
gathering sufficient quantities of appropriate waste.

Therefore wind and solar PV are likely to remain the most appropriate renewable power options in the
Gambia in the near term.
Emerging technologies: Various emerging technologies have been proposed for the Gambia. These
include wave and tidal power, and concentrated solar power (CSP). At present, these technologies are
at the early stage of demonstration and their costs and efficiency (or capacity factor) have not been
adequately demonstrated. Also, because of their early stage of development, the costs are very high.
They are not considered appropriate for a small system in a developing country where both reliability
and affordability are of major concern. If demonstration projects in developed countries show
adequate reductions in costs and improvements in reliability in the future, these technologies could
be reconsidered.
As a result, we recommend that the ultimate solution for the Gambia will need to be a compromise,
allowing reliability as well as meeting environmental concerns.
More detail on all technologies is given in the associated evidence report.

II VISIONS OF FUTURE DEVELOPMENT
In this section we outline three possible visions for electricity sector development in the Gambia:
1.
2.
3.

Continuing on the present path;
Enabling greater cross border trade, renewable generation and reliability; and
High renewable energy ambitions.

These do not represent all possible outcomes for the sector, but they do help to compare some
possible future developments. A wider range of scenarios, the detailed assumptions used in the
modelling and more detailed results are given in the associated evidence report.
It should be remembered that these scenarios only provide comparisons of future paths to help aid
policy decisions. They are not predictions of the future.

1. CONTINUING ON PRESENT PATH
1.1. DESCRIPTION OF SCENARIO
Continuing on the present path represents a relatively low ambition scenario for the Gambia. In this
scenario, we assume that the transmission system is reinforced only gradually. 132kV lines connect
some provincial systems in 2020, linking Barra through Kerewan to Farafenni and Kuar in 2020, and
in 2025 linking Bansang and Basse. Eventually regional interconnection arrives in 2030, including a
225kV link from Soma to Brikama. (Diagrams are provided in the more detailed evidence report).
Before the transmission systems connect isolated regional systems, there is investment in small plant
to supply the isolated systems and offgrid areas. Normally the best mechanism to supply these areas
Electricity Strategy and Action Plan
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is a mixture of oil and renewable generation. These microgrids are gradually interconnected too each
other and to the wider West Africa grid by 2030.
Power demand grows slowly in this scenario. By 2025, it reaches 510 GWh (significantly lower than
the WAPP low scenario of 806 GWh), and by 2030 it reaches 760 GWh. This represents year-on-year
growth of 6-8%, which is much slower than growth in recent years where demand has more than
doubled from 80 GWh in 2004 to 184 GWh in 2010.
Demand is primarily met by oil engines (HFO and LFO). This means that the system is likely to
remain relatively unstable. The generation is shown in Figure 2.
There is no renewable electricity target in this scenario. Some wind and solar PV is built, particularly
in isolated systems where it can help meet small increments of demand. However, the proportion of
renewable generation remains low, reaching about 2% of demand because it has to “compete” with
other sources in purely price terms.
Figure 2: Electricity generation in scenario one (current path)

Tables and graphs describing this and the other scenarios in more detail are provided in the
associated detailed Electricity Strategy and Action Plan Report.

1.2. COSTS, BENEFITS, RISKS AND BARRIERS
The low demand scenario might represent a situation where the electricity supply remains unreliable
and subject to load shedding, and where consumers are not able to connect quickly even when there
is supply in their region. In this scenario, many Gambians will not have reliable access to
electricity by 2030. This will limit economic and social development.
The positive aspect of this scenario is that it requires relatively little investment commitment. The
downside is that it is highly sensitive to the oil price, and in the event that prices rise against
forecast there would be a significant increase in tariffs to consumers.
Table 2: Key cost indicators for scenario one (current path)
Units
Demand (expressed)

GWh/year

20112015
235

20162020
309

20212025
441

20262030
655

Renewable generation

% demand

0%

1%

2%

2%

Unsupplied energy (of expressed)

%

0%

1%

1%

1%

Fixed operational costs (ex. interest)

US$m (2011 real)/yr

2

2

3

4

Variable operational costs (inc. fuel)

US$m (2011 real)/yr

34

40

57

79

Capital recovery (capital and interest)

US$m (2011 real)/yr

3

8

17

30

Emissions

ktCO2/year

144

184

267

396

The generation mix would remain based on oil engines, which are not good for grid stability. It also
shows the risks of delaying regional integration, which will mean the system is isolated, less easy to
balance and has fewer generation options because only small plant are technically possible (it would
be risky to rely on a single large plant in such a small system). Therefore, consumers would
continue to suffer from unreliable supplies.
The oil-fired generation has high carbon intensity, and CO2 emissions per unit of demand are
relatively high at 600tCO2/GWh.
Electricity Strategy and Action Plan
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Once the delayed WAPP connection is in place, the Gambia will be part of a larger and more stable
system. The oil-fired generation has high marginal costs, so is unlikely to be competitive on a
regional basis. It is likely that the Gambia might become a net importer, assuming their neighbours
introduce lower cost generation options. Trade may allow lower operational cost and more stable
supply, but has the potential risk associated with relying on power plants in other countries.
A potential barrier to achieving even this scenario is finance. It could not be achieved if private
investors lacked the confidence to invest in generation in the Gambia, and if NAWEC was not able to
raise the capital to build additional power plants.

2. ENABLING TRADE, RENEWABLES AND RELIABILITY
2.1. DESCRIPTION OF SCENARIO
Power demand grows more rapidly in this scenario. By 2025, it reaches 950 GWh (still lower than the
WAPP base scenario of 1,017 GWh), and by 2030 it reaches 1,184 GWh. This represents year-on-year
growth of up to 20% in the early part of the simulation, in line with rapid demand growth observed in
recent years.
In this scenario, the country is fully interconnected and has a single transmission system by 2025.
132kV lines connect some provincial systems in 2020, linking Barra through Kerewan to Farafenni in
2020, other systems are isolated and there is some offgrid investment. Regional interconnection
arrives in 2025, including a 225 kV link from Soma to Brikama, and at the same time more 132 kV is
built linking Soma, Kuar, Bansang and Basse to the new regional system. Diagrams are provided in
the more detailed evidence report).
In this scenario demand is met primarily by oil-fired generation until 2025 (see Figure 3). Then, with
WAPP, a coal fired steam turbine is introduced. The coal fired steam turbine is 70MW, which is very
small by international standards. If it was much smaller than this, and it will cost more per MW
(economies of scale) and the import will be less practical. However, it would be a very large power
plant for the Gambian system and if it were unavailable demand would not be met. Therefore, it is
built in parallel with regional interconnection.
There is a renewable electricity target in this scenario of 5% by 2025 and 10% by 2030.
Until 2025, the target is capped at 5% to represent a concern about high renewable integration until
cross border trade and the introduction of coal power plant allow more reliable integration.
Figure 3: Electricity generation in scenario two (reliability)

2.2. COSTS, BENEFITS, RISKS AND BARRIERS
Capital costs are higher in this scenario. However, variable operating costs are comparatively lower.
By using oil and coal generation, as well as some contribution from renewables, this scenario reduces
exposure to oil prices and increases diversification. The exposure to oil prices is not completely
eliminated, but is significantly reduced. The scenario does add a new exposure to coal prices,
although historically these have been less volatile than oil. Diversification and the choice of lower
cost technologies should mean that consumer prices are lower and less volatile than
scenario one. This means if oil prices were to increase significantly from the forecast, the cost to
consumers would be less affected than in the first scenario.
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The coal plant would be a steam turbine, which allows the grid to be more stable and reliable (due to
increased inertia on the system). Greater stability and controllability of the system in turn
allows greater integration of renewable sources.
CO2 emissions per unit of demand towards the latter part of the simulation are higher than the first
scenario at 700tCO2/GWh, but this is not a very significant increase as both oil and coal generation
have relatively high CO2 emissions. The average cost per unit of demand is also comparable to the
first scenario.
The finance required in this scenario is greater than scenario one because more demand is met
(requiring more generation plants and transmission lines) and because both coal and renewable
generation is more capital intensive than oil. This means a strong commercial and governance
framework will be important to allow investors to be confident in the sector.
Table 3: Key cost indicators for scenario two (reliability)
Units
Demand (expressed)

GWh/year

20112015
284

20162020
592

20212025
851

20262030
1,087

Renewable generation

% demand

1%

3%

5%

8%

Unsupplied energy (of expressed)

%

4%

4%

4%

4%

Fixed operational costs (ex. Interest)

US$m (2011 real)/yr

2

3

5

9

Variable operational costs (inc. fuel)

US$m (2011 real)/yr

40

81

104

89

Capital recovery (capital and interest)

US$m (2011 real)/yr

6

21

42

94

Emissions

ktCO2

167

345

524

767

Rather than being a passive receiver of power in the regional pool, in this scenario the Gambia has
the opportunity to become an active seller of power. It would be possible to choose a larger coal
power plant, and sell over the borders into the pool, or even more directly into areas of Senegal that
might be more practically supplied from the Gambia than from Dakar. A larger power plant would
have greater economies of scale.
Barriers to achieving this scenario include investor confidence, delays in regional integration and a
risk of decreased demand if consumers have an economic barrier to connect and use electricity (cost
of connection and power prices). Lower demand would reduce the economic incentive to build a
power plant.

3. HIGH RENEWABLES AMBITIONS
3.1. DESCRIPTION OF SCENARIO
In this scenario, there is a higher renewable electricity target and regional hydropower plays an
important role.
Figure 4: Electricity generation in scenario three (renewable ambitions)

Until 2020, the target for wind and solar PV is capped at 10% to represent a concern about high
renewable integration until cross border trade and the introduction of coal power plant allow more
reliable integration. The target then increases to 20% by 2030. Along with the regional hydropower,
over 50% of demand is met by renewable electricity by 2030.
Electricity Strategy and Action Plan

6

AF-MERCADOS EMI

Demand is as high as in the last scenario. The country is fully interconnected and has a single
transmission system by 2020. 132kV lines connect some provincial systems in 2016, linking Barra
through Kerewan to Farafenni and Bansang to Basse. Regional interconnection arrives in 2025,
including a 225 kV link from Soma to Brikama, and at the same time more 132 kV is built linking
Soma, Kuar, Bansang and Basse to the new regional system.

3.2. COSTS, BENEFITS, RISKS AND BARRIERS
The costs are higher than the first scenario, as more demand needs to be met. The average cost per
unit of demand is broadly comparable to the first scenario. The costs are more heavily weighted
towards capital rather than operational costs, as coal and hydro power plants are quite capital
intensive, as are solar PV and wind. However, the operating cost is lower. The Gambia is spending
less on fuel in this scenario as coal and renewable technologies are less expensive per MWh
generated than oil-fired engines.
This scenario very significantly reduces exposure to oil prices and increases diversification by using
hydropower, coal generation, wind and solar PV. The exposure to oil prices is completely eliminated in
certain years. As with scenario two, the scenario does add a new exposure to coal prices.
Diversification and the choice of lower cost technologies should mean that consumer tariffs
are lower and less volatile than scenario one.
Table 4: Key cost indicators for scenario three (renewable ambitions)
Units
Demand (expressed)

GWh/year

20112015
284

20162020
592

20212025
851

20262030
1,087

Renewable generation

% demand

1%

20%

58%

53%

Unsupplied energy (of expressed)

%

4%

3%

3%

2%

Fixed operational costs (ex. Interest)

US$m (2011 real)/yr

2

5

9

12

Variable operational costs (inc. fuel)

US$m (2011 real)/yr

40

68

23

36

Capital recovery (capital and interest)

US$m (2011 real)/yr

6

34

93

124

Emissions

ktCO2

166

319

373

493

CO2 emissions per unit of demand towards the latter part of the simulation are lower than the other
two scenarios at 450tCO2/GWh due to the high renewable penetration.
The steam turbine coal plant and regional hydropower project should allow the grid to be more stable
and reliable (due to increased inertia on the system). Greater stability and controllability of the
system in turn allows greater integration of renewable sources. The low cost hydro reduces the
financial penalty of high renewables targets, allowing the Gambia to pursue a more
ambitious goal for renewable penetration. Again, in this scenario the Gambia has the opportunity
to become an active seller of power.
Again, the finance required in this scenario is significant, and it is needed earlier than in scenario two.
This means a strong commercial and governance framework will be important to enable investment.
Barriers to achieving this scenario include investor confidence, delays or cancellation in regional
integration, delays or cancellation of the hydropower project and a risk of decreased demand if
consumers have an economic barrier to connect and use electricity.

4. CONCLUSIONS FROM THE SCENARIOS
In each of the scenarios, investments occur in the current and new isolated systems and in the main
grid. Over time these isolated systems will gradually be interconnected and incorporated into the
main grid.
Scenario one is not very desirable. It exposes consumers to a high risk in the case of increasing oil
prices. It also has very delayed regional interconnection and the generation mix would remain based
on oil engines, which are not good for grid stability. This means high carbon intensity and low system
reliability. Access to electricity is only improved slowly.
Scenario two increases diversification. It has coal generation with a steam turbine, which allows the
grid to be more stable and reliable. It also allows greater integration of renewable sources. The
exposure to oil prices is reduced, although not completely eliminated. Access to electricity is achieved
for most of the population by 2025.
In scenario three the regional hydro project is implemented and regional interconnection is earlier.
The regional hydro project allows access to low cost and low carbon generation. Access to electricity
is achieved for most of the population by 2020.
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Scenario two or three are both more desirable than scenario one as they allow improved access to
electricity for consumers. Scenario three is the most desirable and has clear environmental benefits,
with over 50% of demand being met by renewable electricity. It also has economic benefits, because
of the low cost of the power from the hydro project in our assumptions.
In summary, the scenario analysis shows that the high level strategy direction should be towards the
regional integration of the Gambia and ensuring the development of the proposed regional hydro
project (OMVG) and a coal fired plant.
Scenario three requires regional decisions to be made, over which the Gambian government cannot
have absolute control (although they have influence within the region). This means that the actual
future situation may be a mix of the analysed scenarios, but the value of this assessment is in
showing the broad strategic direction that the Gambian power sector should follow. This approach
should reduce and help to stabilise electricity tariffs by adding to the diversity of the mix and
selecting the least cost investment options.
The ultimate solution may eventually be somewhere between scenarios two and three.

III REQUIRED INVESTMENT
To deliver scenario three, the following investment would be required over the coming 20 years (in
2011 US$):
•

Planned WAPP investment into regional interconnection and connecting regional hydro would
need to proceed, providing the equivalent of around 44 MW of regional hydro to the Gambia;

•

Investment into the national transmission and distribution network of the order of US$ 1 billion
by 2030, allowing the majority of the country to be connected;

•

Investment in new generating plant of the order of US$ 1.2 billion by 2030, allowing the vast
majority of expected demand to be met, of which:
−

Investment in HFO plant of the of the order of $69 million by 2030 (around 46 MW);

−

Investment in LFO plant of the order of $52 million by 2030 (around 40 MW);

−

Investment in coal plant of the order of $243 million by 2030 (around 70 MW);

−

Investment in renewable energy technologies, primarily solar and wind, of the order of $835
million by 2030 (around 170 MW); and

−

Investment in OMVG by the Gambian government, for the purposes of this projects this is
based on the Gambian agreed benefit, so is estimated at US$ 30m for 44MW equivalent.

The investment ($m) required by year is summarised in Figure 5.
Figure 5: Investment in scenario three (includes OMVG)

The peak investment in 2020 coincides with wider interconnection in WAPP. A more detailed
breakdown, including spend by technology, is provided in Table 8 at the end of this document.
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Investment on this scale (over $2 billion) is beyond the ability of the existing electricity
sector to deliver, and too high to be delivered by the public sector acting alone. It will
require significant steps to develop the electricity sector and give both private sector
investors and international financial institutions the confidence to invest.
The private sector is expected to make all of the required investment in renewable electricity, within
the framework of feed-in tariffs and other fiscal support that the Government is in the process of
adopting. The exception to this is any regional hydro development projects, to which the Government
of the Gambia will be expected to contribute.

1. ELECTRIFICATION
Scenarios two and three are based on meeting the Government aim of access to electricity for all by
2025 (though in some more isolated regions this could use offgrid systems rather than full
interconnection).The electrification target is very challenging but could be achievable with the right
framework.
In scenarios two and three we have based our assumptions on reaching full access to electricity:
•

In the Greater Banjul Area and the largest provincial town (Basse) over the period 2013-2017
(five years),

•

In the other provincial towns over the period 2013-2020, and

•

In rural areas over the period 2013-2025.

The urban concentration of the population means that this results in a very rapid electrification rate in
the early stages, and slower toward the end of the process for harder-to-reach rural areas.
Table 5: Electrification rate assumed in scenarios
Potential path to
electrification target

2012 (base year)

2015

2020

2025

2030

Electrification rate (%)

44% (estimated)

65%

94%

100%

100%

Demand supplied (GWh)

220 (estimated)

386

712

946

1 178

48 (estimated)

83

153

203

253

Peak supplied (MW)

This demonstrates an advantage of increasing the generation in highly populated but currently
isolated and poorly supplied areas like Basse, as it gives access to a large number of people.

2. RENEWABLE TARGETS
The Gambia should play its role as part of the regional targets under ECOWAS to increase the share
of renewable energy in the overall electricity mix, including large hydro, to 35% by 2020 and 48% by
2030, and to increase the share of renewable energy in the overall electricity mix, excluding large
hydro to 10% by 2020 and 19% by 2030.
However, the Gambia is in a constrained position at present. It has a small and unstable grid, which
limits the amount of variable renewable energy that can be practically incorporated.
Until regional interconnections are introduced, we recommend that the Gambia adopts a target of 5%
renewable electricity in the electricity mix by 2020. However, the Government should prioritise
regional interconnection and associated power development projects, particularly regional hydro
opportunities, which offer economic and renewable benefits.
Once regional interconnection is introduced, the Gambia should revisit its renewable targets.

3. OFFGRID DEVELOPMENT
Offgrid development is part of all the scenarios, and in meets demand at rural nodes until the main
grid arrives.
The incorporation of offgrid development and development in the provincial systems is summarised in
the following charts.
Figure 6 shows the generation development split by generation type and whether it is connected to
the main grid in the Greater Banjul Area, or to provincial systems currently operated by NAWEC, or is
an offgrid development (which could be individual properties or isolated mini-grids). From 2020 the
grid is fully interconnected in this scenario.
Figure 7 shows the cost associated with this generation development.
Electricity Strategy and Action Plan
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Figure 6: Generation investment in scenario three showing offgrid development

Figure 7: Generation investment in scenario three showing offgrid development

The draft Renewable Energy Law introduces a number of measures to support the development of
offgrid renewable and hybrid systems. These are:
•

Improving the fiscal (tax) framework, which in the Gambia is already favourable;

•

Allowing more straightforward planning processes; and

•

Allowing renewable and hybrid systems in offgrid areas to set up private networks with less
administration, including no need for tariff reviews if they wish to charge tariffs equal to or lower
than NAWEC.

Once the draft Law is adopted, it will provide a clear and fair framework for offgrid renewable and
hybrid generation by:
•

Addressing the main concern of current investors in this type of system, which was the
administrative difficulty of supplying a small number of neighbours; and

•

Protecting consumers from excessive charging (above NAWEC’s rates), while still leaving the
option open for higher charging where the project justifies it.
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A rural electrification strategy could identify ways to facilitate private sector investment in the
offgrid sector.

IV ACTION PLAN
A sensible course of action is to remove the barriers to achieving the most desirable scenarios
(scenario two or scenario three). This would put the Gambia on a path to improve access and
affordability of electricity. In parallel, the Gambia can use its regional influence to increase the
speed of regional interconnection and promote the joint hydro project.
One of the key barriers to delivering these scenarios is finance. Private sector investors need the
confidence to invest, and NAWEC needs to be able to raise finance. This requires a clear commercial
framework, so that investors and NAWEC have clear foresight of potential revenues (and these
cover costs and allow a reasonable return on investment). Investors and international financial
institutions also need to see good governance, with clearly defined separation of policy (determined
by Government), regulation (led by PURA) and commercial activities (NAWEC and private investors).
It is also important to remember that the cheapest unit of electricity is the one that you don’t use, so
a good energy efficiency strategy can help to control the cost of electricity to consumers and
improve their ability to afford the electricity they need. Part of energy efficiency is to understand
and reduce losses in the network, which are currently high.
A detailed action plan with timescales is set out in Table 7. Some important steps in achieving a clear
commercial framework and good governance are discussed in more detail below.

1. CLEAR COMMERCIAL FRAMEWORK
Ensuring NAWECs commercial viability: Allowing some flexibility for tariff reviews (up or down)
within year, subject to a cap and collar. Other options for the sector might include a stabilisation fund
to avoid the impacts of price spikes. However, this requires significant Government funds to be set
aside initially and initial revues to be collected at times of lower prices and set aside. This may make
it impractical in the Gambia.
Clarity of revenue for generators: Private investors need good foresight of their potential
revenues to invest. This is likely to include a simple PPA for renewable generators. It will also include
defining a procurement strategy for conventional generation (coal and oil-fired).
Increasing reliability: Steps to increase reliability include establishing a Grid Code, introducing a
1
requirement for ancillary services for conventional generators and implementing a central control
system. A stable and reliable grid has three benefits: firstly, the Gambia will need to meet minimum
standards to connect to the WAPP; secondly, greater stability would reduce load shedding and
increase consumer confidence, supporting demand for power; and thirdly, good stability and
controllability is essential to allow higher penetrations of renewable electricity.
Credit lines: Working with international financial institutions may open up access to credit lines
including soft loans and grants for renewable electricity technologies and energy efficiency.
Capacity building: Capacity-building activities and training programs are essential to develop a
national industry. It will be important to establish contact with international agencies and other
countries which have developed these technologies and will monitor the development of standards
and codes for power system installations. The university and schools will play a key role in
continuously working with government and private sector to deliver capacity building and training
activities at the academic level (development of master programs and the training of engineers,
designers, etc.), at the professional level (capacity building activities for professionals (installers,
etc.), at the grassroots level, with awareness campaigns.
Information and awareness: Information needs to be more available to potential investors. At
present the public availability of information through websites is limited, even when in theory it
should be publicly available. An ongoing programme to improve the availability of information is
required. In parallel, missions to attract private sector investment may be beneficial, providing
information and contacts to potential national and international investors.
The demand assumptions assume significant electrification of the Gambia. For this to be achieved in
reality, it may be necessary to reduce barriers to connection. This may include reducing or eliminating
the cost to connect, which (although low in an international context) is currently a barrier.

1

Ancillary services are services to support the transmission system and maintain reliability of supply. They can
include reactive power and voltage control, frequency control, system protection (switchgear, black start
capability, ride-through etc.) and balancing power. At present there is no provision for such services in the
Gambia. Generators able to provide such services will be important to make the system more stable and reliable.
Electricity Strategy and Action Plan
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2. GOOD GOVERNANCE
Clarifying costs in NAWEC: This would include a full review and restructuring of NAWEC and
improving NAWEC reporting. At present, it is unclear to what extent NAWEC has cross subsidies
between electricity and water, and how the various costs break down in the electricity sector. Clear
accounting separation and comparison to international and wider African standards will enable better
targeting of efforts to reduce costs in the power sector. This will also help PURA to challenge NAWEC
and ensure that they and other industry players are delivering value for money.
Clear policy setting: An electricity strategy will need to be adopted by Government, based on these
recommendations, but also considering the Government's own wider priorities. Formal adoption of the
policy will help creating the required environment for investment.
Keeping policy up-to-date: It will be important carry out a detailed technical feasibility study of the
specific projects identified by this study before a final investment decision is made. It is also
appropriate to thoroughly review the suitability of biomass from a variety of sources in the context of
wider sustainability. It will be essential to review and update the strategy once the technical study
and biomass study is complete. In fact, it is advisable to review this strategy regularly (potentially
annually) to ensure it remains the least cost option and fully aligned with political, economic and
social objectives for the power sector.
Clear cross subsidy and incentive framework: Clear incentives mean there is no need for direct
involvement of Government in delivery and day-to-day operation. For example, putting in place a
clear financial incentive to connect rural customers would mean that direct political influence was no
longer required to ensure that policy goals are achieved.
Regulatory independence: Government should seek to delegate more authority to PURA to make
more final decisions following the policy framework set by Government. This gives a more stable
regulatory framework for investors, and frees Government from the day-to-day decision process.
Capacity building: Capacity building at the management, regulatory and procurement level will be
important for MOE, NAWEC and PURA, as they lead and manage the transition to a fit-for-purpose
power system.

3. EFFICIENCY
Loss reduction: Technical and non-technical losses cannot be managed when they are not
accurately measured and monitored. A loss management strategy, including measuring true technical
losses, is required.
Energy efficiency: Energy efficiency is important as it allows the Gambia to increase access to
electricity with lower need for investment in generation. Specific targets for efficiency in the near
term may be challenging in a country where true electricity demand cannot be known. It is to be
expected that demand will grow because of improvement in access, even if there is improvement in
efficiency. A more pragmatic approach would be to systematically adopt policies that will help to
boost energy efficiency.
Prepayment meters already provide a very immediate feedback to consumers on their level of usage,
and the price of electricity provides a real incentive to consumers to adopt efficiency measures. Other
barriers, like the awareness and capital cost of energy efficiency measures, should be addressed. A
number of steps can be used to incentivise efficiency, and near term policies suggested include:
•

Raising awareness of options: Websites and publicity messages can tell consumers about
energy efficiency options and raise awareness. This could include incorporating energy efficiency
and renewable energy awareness courses in the curriculums of schools.

•

Credit lines or grant schemes: These can remove the financing barrier to energy efficiency,
helping to finance solar water heaters and more efficient street lighting.

Longer term options might include:
•

Imposing an energy audit program in the Government, industrial and commercial sectors.

•

Establishing a laboratory for examining electrical equipment for efficiency.

•

Introducing technical standards and labelling requirements for electrical products. For example,
adopting a national energy efficiency sticker.

•

Setting minimum technical standards for efficiency, and preventing sale of products that do not
meet those standards.

4. REQUIRED ACTIVITIES AND TIMELINE
A number of specific actions are necessary to enable the investment plan and wider strategic
objectives to be delivered. In this proposed action plan we have focussed on activities over the next
Electricity Strategy and Action Plan
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four years, which will put in place the framework needed for the 20 year investment plan to be
delivered. Both the investment plan and this action plan should be reviewed each year to ensure that
it remains on target and that the strategy is still appropriate to the developing situation.
These actions have been set to approximate timescales in Table 5. They are described in more detail
and linked to responsible parties in Table 7.
The first essential step is the adoption of this strategy by Government. In our opinion, the
most urgent next steps are:
1. Power Sector Investment Plan for the proposed generation, transmission and distribution
development;
2. Procurement strategy to ensure value for money from the new investment;
3. Loss identification and management plan to improve efficiency of the sector and reduce costs
to consumers; and
4. Improvements to NAWEC cost reporting, including separation (at least in accounting terms)
of NAWEC’s electricity and water functions, potentially leading to full separation in the future.
Table 6: Action plan timescales
#

Actions

2013
Q1

Q2

Q3

2014
Q4

Q1

Q2

Q3

2015
Q4

Q1

Q2

Q3

2016
Q4

Q1

Q2

Q3

2017
Q4

Q1

Q2

Q3

Q4

1 Separate NAWEC activities in accounting
2 terms
Tariff review process
3 Unbuddling and operational efficiency

Plan and

4 Procurement approach for NAWEC

procure

Deliver

5 Adopt electricity strategy
6 Power Sector Investment Plan

Procure

Deliver

Procure

Deliver
Deliver

7 Finalise energy sector strategy
8 Ensure investment
9 Enact Renewable Energy Bill
10 Adopt feed in tariffs and simplified PPAs
11 Tendering for grant funding
12 Simplify and strengthen permitting
13 Credit lines

Procure

14 Evaluation of renewable resources

Procure

Deliver

15 Biomass and energy crop impact
16 assessment
Rural electrification strategy

Procure

Deliver

Procure

Deliver

17 Accessibility of information

Ongoing review

18 Regional interconnection

Ongoing regional engagement

19 Improving NAWEC reporting on reliability

Procure

20 Load flow model
21 Full technical study to enable control

Procure
Procure

Deliver

Deliver

Deliver

22 Central Control System

Procure

Deliver

23 Balancing services

Procure

Deliver

24 Grid Code

Procure

Deliver

25 Loss identification and management plan

Procure

Deliver

26 Energy efficiency awareness raising

Procure

Deliver

27 Energy efficiency strategy

Procure

Deliver

28 Capacity building in procurement

Procure

Deliver

29 Capacity building plan

Procure

Deliver

30 Implement training plan

See the following table for a more detailed explanation of each of these actions.
Actions in red should be considered as most urgent and requiring most immediate attention.
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Table 7: Required actions
Steps required to improve
investor confidence
Strengthen NAWEC: Improve
and demonstrate the
commercial viability of NAWEC
to make them a trusted
counterparty

#

Actions

Description of task

Responsible

Priority level

Notes

1

Separate
NAWEC
activities in
accounting
terms

PURA

HIGH

Can be done
immediately, as PURA
have required
information

2

Tariff review
process

Separation of water and electricity functions and
electricity sector activities (network, generation and retail
supply activities) in accounting terms. Itemised costs of
cross-subsides. Much of this information is already
available from PURA tariff reviews, but is not currently
published.
The annual tariff review is effective, but changes within
year are not reflected. The regulator is permitted within
current guidelines to make final tariff decisions within
certain annual percentage cap, based on changes to fuel
prices. A clearer system of cross subsidy that equalises
the incentive on NAWEC to connect and provide reliable
supply to all customers would also be beneficial.

PURA

HIGH

3

Unbundling
and
operational
efficiency of
NAWEC
Procurement
approach for
NAWEC

Full review of NAWEC operating and management
practice to identify scope for greater efficiency. This
should include consideration of the benefits (and possible
negative impacts) of unbundling, and recommendations
on the degree of unbundling advisable.
Define a procurement strategy for fuel, generation and
network investment that will minimise costs to current
and future consumers. Competitive tender process for
larger opportunities.
Cabinet adopt the strategy.

PURA with cooperation with
NAWEC

Can be done quickly as
current regulation allows
some flexibility. If more
significant changes to
tariff review are required
then might benefit from
technical support of
around EUR 175,000.
Would benefit from
technical support funded
internationally, approx.
EUR 750,000

4

Commercial framework to invest
in conventional electricity
generation

Commercial framework to invest
in renewable electricity
generation

PURA and
NAWEC

5

Adopt
electricity
strategy

6

Power Sector
Investment
Plan

7

Finalise energy
sector strategy

8

Ensure
investment

Begin implementation of required investments
(generation and transmission) following strategy for
procurement, and where possible attracting private sector
investment in a competitive and transparent way.

NAWEC

9

Enact
Renewable
Energy Bill

Adoption of the draft Bill by Parliament

Government
(with support
from Ministry
of Energy)

Fully cost and assess the feasibility and environmental
impacts of the preferred strategy set out in this study.
This will include a feasibility study for generation,
transmission and distribution requirements, identifying
areas where it may be possible to attract private sector
investment in a competitive and transparent way.
Update the strategy following the development of the
power sector investment plan and of the procurement
strategy
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Government
(Ministry of
Energy)

HIGH

Government
(Ministry of
Energy)

HIGH

Government
(Ministry of
Energy)

Would benefit from
technical support funded
internationally, approx.
EUR 25,000
Can be put in place
immediately. Already
drafted as part of this
project
Would benefit from
technical support funded
internationally, approx.
EUR 600,000

Would benefit from
technical support funded
internationally, approx.
EUR 150,000
Would benefit from
technical support funded
internationally, approx.
EUR 400,000
HIGH

Can be put in place
immediately. Already
drafted as part of this
project

AF-MERCADOS EMI
Steps required to improve
investor confidence

#

Actions

Description of task

Responsible

Priority level

Notes

10

Adopt feed in
tariffs and
simplified PPAs

Adoption of the draft FIT rules and standard PPA by PURA
with approval by Cabinet

PURA (with
approval by
Cabinet)

HIGH

11

Tendering
system for
renewable
grant funding

Process for tendering for grants and reducing FIT costs to
consumers, as proposed as part of the RE Law and FIT
Rules

12

Simplify and
strengthen
permitting

13

Credit lines

14

Evaluation of
renewable
resources

As required by the draft law, the various agencies should
co-ordinate to ensure the permitting process for
renewable energy projects is as simple as possible and
appropriate for the project scale.
Soft loan schemes or other credit line facilities for
generation projects, particularly renewable or off-grid
projects, and for energy efficiency. Consider including
capacity building and project handover provisions similar
to those used in successful community forestry scheme.
Adopt lessons learned from GEF UNIDO projects.
More accurately assess the country’s natural renewable
energy resources to give evidence to investors on the
best locations to site their plants. Building on the
Lahmeyer study.

International
agencies
(Government
funding
constrained)
Cross
departmental
(led by MOE)

Can be put in place
immediately. Already
drafted as part of this
project
Would benefit from
technical support funded
internationally, approx.
EUR 600,000

15

Biomass and
energy crop
impact
assessment

A detailed assessment of the impact of biomass use in
power generation on other targets should be made
(forestry and food production).

Commercial framework to invest
in rural electrification

16

Rural
electrification
strategy

Other commercial framework
activities

17

Accessibility of
information

Show where the grid (including provincial systems) is
expected to reach. Set out the approaches, funding
requirements and institutional requirements for ongrid
and offgrid investment based on a detailed analysis of
what is feasible. (Linked to Power Sector Investment
Plan)
Greater public availability of information on Government,
NAWEC and PURA websites. To include: studies on
resource availability, processes for obtaining land and
connections for generators, Government policy and
contact details for more information.

Controllability and reliability of
the network

18

Regional
interconnection

Prioritising regional interconnection and power
development at inter-Governmental level. Consider
alternative regional plans (such as with Senegal) in case
OMVG does not proceed.
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International
agencies
(Government
funding
constrained)

Would benefit from
technical support funded
internationally, approx.
EUR 150,000
Would benefit from
technical support funded
internationally, approx.
EUR 400,000

Government
(Ministry of
Energy and
department of
Water
Resource)
Government
(Ministry of
Energy)

Can be put in place
immediately. Already
drafted as part of this
project

Government
(Ministry of
Energy)

May interact with Power
Sector Investment Plan

Government,
PURA and
NAWEC

Can begin immediately,
with each reviewing
information they make
available.

Government
(supported by
Ministry of
Energy)

If this deviates from
work already planned
under OMVG/WAPP, then
could benefit from
technical support to
assess new alternatives,
approx. EUR 200,000

AF-MERCADOS EMI
Steps required to improve
investor confidence

Improve efficiency so that
electricity is used rationally

#

Actions

Description of task

Responsible

19

Improving
NAWEC
reporting on
network
reliability

NAWEC,
assessed by
PURA

20

Load flow
model

21

Full technical
study to
enable central
control

22

Central Control
System

23

Balancing
services

24

Grid Code

More detailed reporting requirements from NAWEC on
based on reliability (for example, customer minutes lost),
hourly load/generation profiles, with the objective of
ultimately introducing a performance incentive. May
include requirements for greater network metering and
improved accounting systems.
Load flow model for NAWEC to assess grid, including
training in the use and interpretation of the model for
both NAWEC and PURA. Will support loss evaluation and
connection of generation plants (renewable and
conventional) by allowing better understanding of the
network. Training for PURA will allow them to better
evaluate and understand NAWEC decisions, so they can
review them when necessary as external arbitrator.
Full technical study of the requirements for balancing and
control. This is likely to include a central control system,
remote controllability for certain generators (and
controllable demand) to allow them to be dispatched up
or down in response to changes in demand or variable
generation, and appropriate real time metering on the
network and for large generators or demand.
Implementation of control and dispatching centre to
facilitate more reliable supply and incorporation of more
variable renewable generation.
Review PPAs for controllable plant as they come up for
renewal. Provide incentives for flexibility and
controllability in PPAs for controllable plant, potentially an
obligation for supplying certain ancillary services and/or
the formula to pay for the ancillary services in a
transparent manner. Define a process for balancing,
including roles and responsibilities. Consider making
simple PPAs accessible to generators (including smaller
onsite back-up generators), and offering favourable tariffs
to certain demand that can be constrained down.
Grid Code requiring certain performance standards to be
met by generators and NAWEC. Potentially enforced
through licences. Co-ordinate to ensure ultimate
compatibility with WAPP. Giving the regulator greater
powers to audit power stations to ensure they comply
with Grid Code and licence requirements.

25

Loss
identification
and
management

Introduce accurate system metering to identify where
technical and non-technical losses are occurring, so that
mitigating action can be taken. Will also allow better
understanding of generation/demand profiles. Loss
reduction plan made and implemented, building on
success achieved by NAWEC in recent years (reduction
from 30% to nearer 22%).

NAWEC
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NAWEC

Priority level

Notes
Would benefit from
technical support funded
internationally, cost of
support approx. EUR
150,000

HIGH

Would benefit from
technical support funded
internationally, cost of
support approx. EUR
500,000

NAWEC

Would benefit from
technical support funded
internationally, cost of
support approx. EUR
500,000

NAWEC

Dependent on outcome
of technical study (21)

NAWEC
(monitored by
PURA)

Dependent on outcome
of technical study (21),
and would benefit from
technical support funded
internationally, cost of
support approx. EUR
50,000

PURA

Requires regional coordination to ensure
compatibility with WAPP,
and would benefit from
technical support funded
internationally, cost of
support approx. EUR
100,000
Would benefit from
technical support funded
internationally, around
EUR 450,000

HIGH

AF-MERCADOS EMI
Steps required to improve
investor confidence

Capacity building

#

Actions

Description of task

Responsible

26

Energy
efficiency
awareness
raising

Publicity campaign to raise awareness of energy efficiency
and simple steps people can take. This could include
incorporating energy efficiency and renewable energy
awareness courses in the curriculums of schools.

Ministry of
Energy

Would benefit from
technical support funded
internationally

27

Energy
efficiency
strategy

Develop a fuller energy efficiency strategy. Options could
include an energy audit program, technical standards and
labelling requirements.

28

Capacity
building in
competitive
procurement
and tendering
Capacity
building plan

Capacity building for PURA and MoE to apply greater
scrutiny to new proposals, including training in tender
processes and other potential procurement strategies and
financial and technical evaluation of tenders.

Ministry of
Energy, NEA,
NAWEC and
PURA
Ministry of
Energy and
PURA

Would benefit from
technical support funded
internationally, EUR
500,000
Would benefit from
technical support funded
internationally EUR
50,000

Government
(cross
departmental,
led by MOE)

Would benefit from
technical support funded
internationally EUR
50,000

29

30

In particular for technicians and engineers in the power
sector, also management and financial requirements

Implement
training plan
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Notes
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Table 8: Investment by year and technology
2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

Coal ST
Capacity (MW)

70

US$ million

243

LFO
Capacity (MW)

20

15

5

US$ million

26

19

6

Capacity (MW)

1

1

3

12

13

17

4

US$ million

2

1

3

12

13

18

5

4

1

1

2

2

2

10

6

7

8

9

9

2

14

9

10

11

29

5

6

12

14

16

63

42

49

53

58

56

16

94

61

65

70

Wind

Solar PV
Capacity (MW)
US$ million
Hydro (OMVG)
Capacity (MW)

44

US$ million

30

Transmission
225kV distance (km)

146

132kV distance (km)

115

182

33kV distance (km)

30

40

US$ million

33

100

Distribution
US$ million

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

43

Total investment

99

68

85

74

70

77

484

85

92

96

101

99

59

137

104

108

113
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