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Abstract

The Programme of Action for the Least Developed Countries (UN, 2001) states: "The levels
of production and consumption of energy in the majority of Least Developed Countries
(LDCs) are inadequate and unstable." This clearly indicates a situation of energy insecurity.
Starting from an encompassing definition of energy security ("a country's ability to expand
and optimise its energy resource portfolio and achieve a level of services that will sustain
economic growth and poverty reduction"), it becomes quickly clear that energy security in
LDCs is a complex topic with numerous interlinkages to other sustainable development
objectives. This paper attempts to give an overview of issues related to energy security in
LDCs by focusing on the role renewable energy can play in that context.

ENERGETSKA SIGURNOST I OBNOVLJIVI IZVORI ENERGIJE U
NERAZVIJENIM ZEMLJAMA

Sažetak

U Akcijskom programu za nerazvijene zemlje (UN, 2001) navodi se: "Razina proizvodnje
i potrošnje energije u većini nerazvijenih zemalja je neodgovarajuća i nestabilna." Ovo
jasno ukazuje na energetsku nesigurnost. Polazeći od sveobuhvatne definicije energetske
sigurnosti ("sposobnost zemlje da razvija i optimizira svoje energetske izvore i dostiže
razinu usluga koja će podržavati ekonomski rast i suzbijanje siromaštva"), ubrzo postaje
jasno da je energetska sigurnost u nerazvijenim zemljama složeno pitanje koje je
mnogostruko povezano s drugim ciljevima održivog razvoja. U ovom radu dan je prikaz
pitanja u vezi s energetskom sigurnošću nerazvijenih zemalja s posebnom pažnjom na
ulogu koju u tom pogledu imaju obnovljivi izvori energije.

1 Fifty countries are currently designated by the United Nations as "Least Developed Countries" (LDCs). The list
is regularly reviewed by the Economic and Social Council (ECOSOC). The criteria underlying the current list of
LDCs are: 1) a low-income criterion, based on a three-year average estimate of the gross national income (GNI)
per capita; 2) a human resource weakness criterion, involving a composite Human Assets Index (HAI) based on
indicators of: nutrition, health, education, and adult literacy; and 3) an economic vulnerability criterion, involving
a composite Economic Vulnerability Index (EVI) based on indicators of: the instability of agricultural production;
the instability of exports of goods and services; the economic importance of non-traditional activities (share of
manufacturing and modern services in GDP); merchandise export concentration; and the handicap of economic
smallness (as measured through the population in logarithm); and the percentage of population displaced by
natural disasters. A country qualifies for addition to the list if it meets inclusion thresholds on all three criteria, and
if its population does not exceed 75 million. A country qualifies for graduation from the list if it has met graduation
thresholds under at least two of the three criteria over two consecutive triennial reviews of the list (UNCTAD,
2004). LDCs account for 11.3% of the world's population but only 0.6% of world GNP (UNCTAD, 2005b). A list
of LDCs is available at http://www.un.org/special-rep/ohrlls/ldc/list.htm. 34 of the 50 LDCs are (sub-Saharan)
African countries.
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1. INTRODUCTION

The current patterns of global energy production and consumption are unsustainable
and set to face multiple challenges: global warming and other environmental concerns,
geopolitical and military conflicts, significant fuel price rises and depletion of fossil
fuel reserves. The social dimension (fight against poverty), the economic dimension
(competitively priced energy, security of supply) and the environmental dimension
(environmental/climate protection) of sustainable development are in jeopardy. Energy is a
sector where these three key sustainable development issues, security of supply, poverty
reduction, and environmental protection, coincide. The energy challenge now faced by
countries around the world is to provide energy services that allow all people to achieve an
acceptable standard of living. This link between energy and development remains a key
factor in development policy. It will be shaped by current trends of globalization, markets
and popular participation in decision-making processes, the changing roles of government
and energy utilities, and the mix of sources of external funding.

The World Summit on Sustainable Development acknowledged the important role of
energy in poverty eradication by appointing energy as one of five priority areas: water,
energy, health, agriculture and biodiversity (WEHAB). There are no energy-specific
Millennium Development Goals (MDGs). In practice, however, energy is closely related to
nearly every aspect of human development, as can be seen from Figure 1.

Energy and Water

• potential to provide safe
drinking water

• hydropower's environmental
impact

• acidification of water bodies
• desalinisation

Energy and Biodiversity

> bioenergy production to revive
degraded land

« hydropower's impact on
species and ecosystems

• impact of climate change from
energy related GHG emissions

Energy Supply and Use

• basic needs of poor unmet
> inequitable pattern of use
• high environmental impact

Energy and Health

• potential for improving health
care facilities

• traditional fuel use can harm
women's health

• health impacts of outdoor air
pollution

Energy and Agriculture

• increased productivity through
modern energy sources

• bioenergy as replacement for
fossil fuels

• water pumping for irrigation
• post harvest operations

Figure 1. The critical role of energy; Source: UNDP (2004)
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Energy security is generally defined as the availability of a regular supply of energy at an
affordable price. Most definitions of energy security stress two dimensions, a physical/
quantity dimension and an economic/price dimension.2 Essentially, energy security rests
on two principles: using less energy to provide energy services, and having access to
technologies (and fuels) that provide these energy services in a sustainable manner. Both
principles are frequently not met in LDCs.

For LDCs, with their high dependence on non-commercial energy, mainly biomass,
solutions for energy security are even more complex, ranging from increasing access to
modern, i.e., efficient and clean, forms of energy, securing sustainable supplies of locally
available biomass, opening the market to more efficient fuels, expanding the energy
infrastructure to all segments of the population, geographically and socially, and possibly
maintaining targeted subsidies on fuels and public transport for the poor. Other issues
relevant in the context of energy security in LDCs include economic adjustments to high
energy prices both at micro and macro economic levels, energy sector regulation and
electricity market "liberalisation", the transfer of modern energy technologies to LDCs, and
(energy) financing aspects.

2. ENERGY DEMAND AND ENERGY SECURITY

Worldwide demand for energy is likely to increase significantly over the next decades,
particularly in developing countries:

• The Intergovernmental Panel on Climate Change (IPCC) projects that the energy
demand in developing countries and transition economies could increase by a factor of
three to five by 2050. During this time period, all IPCC scenarios suggest that the main
sources of primary energy will remain a combination of coal, oil, and gas, providing
between 60 and 80% of the energy mix in 2050.

• "By 2050, the approximate distribution of projected demand for primary energy
among developing countries and transition economy countries compared to developed
countries will be about 80 percent to 20 percent, compared to about 53 percent and 47
percent in 2000. However, the per-capita use of energy will still be highest in developed
countries" IMF/World Bank (2006).

• The Energy Information Administration of the US Department of Energy projects
an increase of (commercial) world energy demand by 71 % from 2003 to 2030 (EIA, 2006).
Three-fourths of the projected increase in carbon dioxide emissions results from fossil fuel
consumption in non-OECD countries.

2 In addition to these dimensions, energy security also has various time-related aspects. Short-term security
covers the risks of disruption to existing supplies due to technical problems, extreme weather conditions or
political disruptions. Long-term security focuses on the risks that new supplies may not be brought on stream on
time to meet growing demand. Other aspects of energy security include military, political, technical, social and
economic issues. For economists, the concerns are primarily about the macroeconomic impacts of high energy
prices and the danger of economic losses resulting from potential shortfalls in energy supply.
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Currently, renewable energy technologies supply 13.3% of the world's primary energy
supply, but 25% of the developing countries' energy supply, mainly in three forms:
traditional biomass for heating and cooking in rural areas, modern biomass combustion
and hydropower.

LDCs cover three quarters of their total energy needs with traditional fuels. Their per capita
electricity consumption is less than 2% of that in OECD countries.

Globally, energy consumption per capita is very uneven when viewed in terms of per
capita electricity consumption. Whereas average annual electricity consumption in the
OECD is around 10 000 kWh per capita, it is only 1000 kWh in developing countries on
average, 500 in India and in several sub-Saharan African countries around 100 (European
Commission, 2002).

Within the "developing countries" grouping there is a great diversity. LDCs are an example
of this diversity of energy situations in the developing world. LDCs are characterised by
very low levels of access to adequate energy services. In particular, they are heavily reliant
on biomass use, resulting in a heavy burden of fuel collection, especially for women and
children, as well as poor indoor air quality, and frequent unsustainable use of natural
resources.

LDCs are almost negligible in the world's energy balance. Therefore they can hardly be
expected to restrain consumption, for example in order to mitigate climate change. On the
contrary, given the paramount importance of energy for development, it can be argued that
LDCs have to increase their energy consumption in order to achieve the MDGs.

Table 1. Basic energy indicators, 2002; Source: UNDP (2005)

Developing countries

LDCs

OECD

World

Traditional fuel cons.
(% of total energy
needs)

24.5

75.9

4.1

7.6

Electricity consumption
per capita (kWh)

1,155

106

8,615

2,465

GDP per unit of energy
use
(2000 PPP US$ per kg
of oil equiv.)

4.6

4.0

5.1

4.6

Per capita CO2
emissions
(metric tons)

2.0

0.2

11.2

3.6

Concerns over energy security reached their first peak during the 1970s when the world
economy struggled to overcome the adverse effects of the OPEC oil embargoes of the
1970s. Energy security issues have, again, become an issue of public concern because
of high oil and gas prices, the occurrence of power blackouts in the US and Europe, and
recent supply shortfalls of natural gas to Europe. Global energy security has been one of
the three top subjects of the summit of the G8 leaders in St. Petersburg in July 2006.
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In the St. Petersburg Plan of Action on Global Energy Security3 the G8 leaders agreed
to enhance global energy security through activities in the following areas: increasing
transparency, predictability and stability of global energy markets; improving the investment
climate in the energy sector; enhancing energy efficiency and energy saving; diversifying
the energy mix; ensuring physical security of critical energy infrastructure; reducing energy
poverty; and addressing climate change and sustainable development.

The 1970s oil shocks confronted the world with a new set of energy security issues. Few
of the oil importing developing countries had the necessary foreign exchange reserves to
absorb price increases. Concerns about macroeconomic management and fiscal balance
arose. Energy security was in many cases enhanced through increased reliance on
domestic resources, bilateral energy trading relationships with reliable nearby partners,
and access to regional markets. However, vulnerability to price fluctuations remains a
major energy security concern for net importers of energy products4 (ESMAP, 2002).

The effects seem to be particularly intense when there is undue reliance on imported fuel
oils, which is often the case in LDCs. For some LDCs like Burundi, Ethiopia, and Rwanda,
these imports sometimes represent more than 30-40% of their exports earnings. Eritrea
(another LDC) spent about USD 140 million on oil imports in 2004, accounting for about
one quarter of its GDP (Habtetsion and Tsighe, 2006).

Developing countries are increasingly exposed to oil shocks. They are generally more
dependent on imported oil and use twice as much oil per unit of economic output as
the OECD countries. In addition, energy price fluctuations have a higher impact on their
economies due to their fragile financial situation. Analysis of data for a large number of
countries shows that a sustained US$10 a barrel price increase would deliver a shock
equivalent to a loss of GDP of 1.47% for the poorest countries (those with GDP per capita
of less than US$300). Even the highest income group (over US$9000 per capita GDP)
would suffer a loss of GDP of 0.44 %. Some of the lowest income countries suffer a shock
of up to 4% of GDP5 (UNDP/ESMAP, 2005).

The observed linkage between the price of biomass and petroleum fuels in many urban
areas implies that even those poor households using wood for cooking in the urban areas
of many developing countries are exposed to problems of rising prices of petroleum fuel.

The remoteness and small markets make Small Islands Developing States (there are 12
Small Islands Developing States among the 50 LDCs) particularly vulnerable in the energy
field. The further development of their societies depends to a large extent on access to
transportation and energy. The high cost of shipping diesel oil to dispersed islands brings
electricity production costs up to an average of 0.2-0.5 €/kWh, compared to international
costs of 0.05 €/kWh. Some islands spend over 75% of their foreign currency earnings on
fuel imports (European Commission, 2004).

3 Available at http.yyen.g8russia.ru/docsyi1.html.
4 Almost all LDCs are net oil importers. IEA statistics (IEA, 2005) show that, of the few LDCs for which statistical
data is presented, only Angola, Chad, Democratic Republic of Congo, Sudan and Yemen are net oil exporters.
5 Calculations also show that within a country low-income deciles are more severely affected than higher income
groups. For example, a study of Yemen of a possible price increase of petroleum products, equivalent to US$15
a barrel, raised the cost of acquiring the same bundle of goods as before by 14.4%, while for the top decile the
increase was only 7.1% (UNDP/ESMAP, 2005).
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For most countries, oil import dependence is projected to increase dramatically over
the coming decades. This increasing import dependence, together with the fact that oil
production is also increasingly geographically concentrated, makes supply shocks and
extreme price volatility more likely.6

The topic of energy security is already well researched for industrialised countries, however
relatively little information is available on how energy security issues affect the developing
countries, in particular the LDCs: "Industrialized countries have clear motivations regarding
energy security and have developed well articulated strategies, while developing countries
have complex motivations and no clear strategy" (ESMAP, 2005).

LDCs face incredible developmental challenges. Access to modern forms of energy in
LDCs is clearly a prerequisite in overcoming many of the impediments to sustainable
development. Worldwide, an estimated 2.4 billion people - approximately half of all
households and 90% of rural households - rely for cooking and space heating on
traditional, non-commercial energy sources, including charcoal, wood, agricultural
residues and dung (UN, 2006). These challenges could be met through effective national
and international policies that are anchored in long-term developmental strategies aimed
at the implementation of the Brussels Programme of Action.7

The World Energy Council (WEC, 2000) has suggested that addressing the three goals
of energy accessibility (nearly one third of the world's population does not have access
to electricity), availability (another third of the world's population has unreliable service)
and acceptability (in terms of reductions in local, regional and global emissions or other
environmental impacts harmful to human and economic progress) is fundamental to
political stability world-wide and to achieving a sustainable (i.e., including energy secure)
future for the world. For LDCs, energy affordability should be added as another goal.

6 However it has to be noted that from an energy security viewpoint, countries can become too reliant on a
domestic resource, as shown by the experiences through recent droughts of highly hydro-dependent economies
(e.g., Brazil in 2000). The miners' strike of 1974 in the UK is another example for insecure domestic supplies.

7 The basic objective of the Brussels Programme of Action (PoA) for the Least Developed Countries for the
Decade 2001-2010 is to achieve substantial progress in meeting the Millennium Development Goals of halving
poverty by 2015 and promoting sustainable development. Singled out in the PoA as cross-cutting priority issues
are: poverty eradication, gender.equality, employment, governance, capacity-building, special problems of
landlocked and small island developing countries, and special problems faced by LDCs affected by conflict (UN,
2001).
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3. RENEWABLES IN LDCS

Key driving factors for an increasing renewable energy implementation in industrialised
countries are policies to mitigate climate change. In contrast, in developing countries,
which are generally characterised by a high share of non commercial (renewable) energy,
particularly the LDCs, rising fossil fuel prices and energy security concerns offer additional
opportunities for renewable energy. The environmental characteristics of renewable energy
systems and the energy security brought about by increased use of indigenous energy
sources are the most common reasons cited for renewable energy promotion, although
energy flexibility and diversity issues, economic concerns such as regional development
and the export potential of renewable energy technology in emerging markets are also
important.8 As Figure 1 shows, there are a number of important economic, ecological and
social implications of an implementation strategy for renewable energy resources. While
such energy sources can provide the basis for improving the regional production because
energy imports are displaced and production and employment take place regionally, there
can also be important positive developmental and ecological implications.

Sustainable development
Three pillars:
- Sound economic development
- Ecological constraints and
development

- Social equity

•Assessment of renewable y - -
energy

Operational criteria
of sustainable development

- Regenerating capacity of
ecosystems for emissions
and waste

- Thresholds for utilising
natural resources

- Renewable resources
- Local/regional economy
- Social fairness/equity

Renewable energy sources
- use the regional ecological

potential
- are often zero-emission

technologies
- can be produced and

maintained locally
- provide local and regional

jobs
- productive uses
- synergies with food production

(biofuels)
- agroindustry diversification

(biofuels)
- rural infrastructure
- increase local and regional

production (value added)
- make regions more

independent from energy
imports

- contribute to social
development

- have positive effects on quali-
fication, training and local exper-
tise

Figure 2. Assessment of renewable energy resources for sustainable development

3 In many countries, the underlying reasons behind renewable energy promotion may be mixed, i.e., encompassing
energy, environmental and other objectives. This can complicate the evaluation of such policies, as the costs
associated with increased renewable energy use (often borne by public energy budgets) bring benefits in energy
and non-energy sectors. For example, increasing farmers' income via subsidies for biofuels may help to maintain
a country's food production capability, increase regional development, maintain rural employment levels and
reduce emissions of CO2 as well as increasing renewable energy use.
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For LDCs renewable energy, used in a modem manner, offers opportunities to reduce
dependence on fossil fuels. Some LDCs offer two substantial assets with regard to the
competitiveness of renewable energy, regions with very large renewable resources and,
in many cases, lower cost for the production of equipment and components. There appear
to be numerous opportunities for industry's participation, as supplier of inputs, in energy
projects. Taken together these two factors point at considerable scope for cooperation
between developing and developed countries.

Innovative approaches to providing better financing of renewable energy have been
adopted. Developing countries need to attract more domestic and foreign investment funds
for (renewable) energy projects and are more likely to attract such funds if appropriate
incentives are provided to the private sector to counter market barriers, offer adequate
financial returns and offset higher risk perceptions. Strategic partnerships should be
formed with the private sector on financing and investment. Multilateral institutions,
bilateral aid agencies, and export credit guarantee agencies must encourage renewables
as a high priority towards the achievement of sustainable development, with all energy
options considered on an equal basis including consideration of full costs and values.
Several renewable energy financing mechanisms and programmes implemented by
international organisations are good examples for promoting all dimensions of sustainable
development in developing countries. Some markets for clean energy technologies are
already commercially viable but project finance is not readily available. In other cases,
support is required to motivate the private sector to invest in energy service provision to
remote and underdeveloped areas where the poor reside. The private sector will need to
see guarantee and risk mitigation mechanisms through attractive financing forms.

Development and transfer to developing countries of modern energy technologies may be
linked to local capacity building in the areas of design, manufacture, assembly, operation,
maintenance, etc. of energy equipment and structures. Through that approach sustainable
(industrial) development could be linked to energy security.

Many countries are definitely short of energy supplies and often lack an adequate
conventional resource base. They could become extremely vulnerable to commodity price
fluctuations. In their effort for rapid industrialisation and improvement of their standards
of living, they could 'leapfrog' the wasteful and polluting phase that has characterised the
early phases of industrialisation in the now economically advanced countries. The key to
such leapfrogging could be to adopt the most energy efficient principles and technologies
being developed now, while at the same time introducing advanced renewable energy
options using local resources.

According to the OECD, the value of trade in renewable energy goods is still relatively
low, in the range of $4 to $5 billion. Industrialised countries dominate the high-technology
segment of exports. However, on the low-tech side and in bio-fuels, developing countries
are major exporters. Global investment in renewable energy not including hydropower
amounted to $50 billion in 2003 (UNCTAD, 2005a). The elimination of tariffs on renewable
energy and associated goods, which are 15% or higher on an ad valorem basis in many
developing countries, would reduce a burden on consumers of energy (Steenblik, 2005).

For LDCs renewable energy, used in a modern manner, offers opportunities to reduce
dependence on fossil fuels. Some LDCs offer two substantial assets with regard to the

1
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competitiveness of renewable energy: regions with very large renewable resources and,
in many cases, lower cost for the production of equipment and components. There appear
to be numerous opportunities for industry's participation, as supplier of inputs, in energy
projects. Taken together, these two factors point at considerable scope for cooperation
between developing and developed countries.

4. CONCLUSIONS

Energy security is often defined as the availability of a regular supply of energy at an
affordable price. Most definitions of energy security stress two dimensions, a physical /
quantity dimension and an economic / price dimension. However, from the perspective of
developing countries, energy security needs a much broader definition. "Energy security
may be defined as a country's ability to expand and optimise its energy resource portfolio
and achieve a level of services that will sustain economic growth and poverty reduction"
(RIVM, 2004). Based on this definition, energy security in LDCs is a complex topic with
numerous interlinkages to other sustainable development objectives. Energy security
must, therefore, be integrated into energy policies alongside other policy objectives, such
as developmental and environmental goals.

Not having access to modern, i.e., efficient and clean, forms of energy is the best example
of energy insecurity. An energy system in which a quarter of the world's population is
dependent on highly inefficient traditional forms of energy is neither sustainable nor
acceptable. Without access to affordable modern energy services, the MDGs cannot be
achieved.

Traditional fuels already provide for three quarters of LDCs' energy supply, albeit very often
in an unsustainable manner. For LDCs renewable energy offers opportunities to switch
to modern forms of (renewable) energy and to further reduce dependence on imported
fossil fuels. Some LDCs offer two substantial assets with regard to the competitiveness
of renewable energy: regions with very large renewable resources and, in many cases,
lower cost for the production of equipment and components. There appear to be numerous
opportunities for industry's participation, for example as supplier of inputs, in energy
projects. Taken together, these two factors point to considerable scope for cooperation
between developing and developed countries.

Concerning energy security in LDCs, an important issue is their ability to adapt and apply
imported technologies to local needs. Development and transfer to LDCs of modern energy
technologies may be linked to local capacity building in the areas of design, manufacture,
assembly, operation, maintenance, etc. of energy equipment and structures. Through that
approach sustainable industrial development could be linked to energy security.

Many motivations for the public support of renewable energy can be found. They typically
comprise aspects relevant for a more sustainable development, like climate change,
reduced air pollution, development of rural communities and enhancing diversity and
security of energy supply. Their use increases the productivity of a significant share of
the world's population that currently lacks access to commercial energy and, therefore,
contributes to energy security objectives in all parts of the world.

9̂
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The financing of sustainable development is a crucial element in the implementation
of the commitments reached at the United Nations Conference on Environment and
Development in Rio de Janeiro in 1992 and has, since then, been a major focus of the
work and discussion in the UN Commission on Sustainable Development. Energy sector
commitments have been decreasing for the past decade. Grants to the energy sector of
developing countries have halved in the last few years, compared with the amounts of the
nineties. In 2002 energy accounted for 43% of all aid for trade related technical assistance
and capacity building for the LDCs. Under-investment in the energy sector of many LDCs
contributes to energy insecurity.

One important step in improving energy security would be the incorporation of both
negative and positive externalities associated with energy production and use, energy
security, diversity and reliability into decision making. Removing subsidies from fossil
fuels, for example, would make renewables competitive in many areas, and possibly
improve energy security. Poorly designed subsidies have various negative effects that
could overwhelm the social benefits of improving accessibility for the poorest segment of
the population. Energy price subsidies which encourage energy consumption by keeping
prices below costs impose heavy burdens on economic efficiency, environmental quality
and government budgets. Energy is often subsidised on social grounds. However, in LDCs
only 20% of energy used is produced commercially. Therefore, subsidies benefit primarily
middle and higher income groups. A challenge for policy makers is to target subsidies
specifically for those consumers that are most in need of this kind of support.

The most pressing issue in many developing countries is the failure of energy providers to
recover full costs. Such a situation hinders development, prevents investment in energy
accessibility and availability, and in certain cases draws government resources away
from other needs. Energy pricing should be based on the principles of full-cost recovery,
of including environmental and other externalities, and of providing commercial energy
access for everyone. Such pricing will affect demand in the medium and longer term, and
will contribute to rational energy use and to an increase in economic efficiency, improved
competitiveness and energy security.

In the longer term, a transition to modern fuels and technologies can help break the vicious
circle of energy poverty and under-development in LDCs. The industrialised countries
have clear security (and economic) interests in supporting LDCs along their energy-
development path.

Development and transfer to developing countries of modern energy technologies may be
linked to local capacity building in the areas of design, manufacture, assembly, operation,
maintenance, etc. of energy equipment and structures. Through that approach sustainable
industrial development could be linked to energy security.

Ideally, only the most advanced (LDC-appropriate) energy technologies should be
transferred, resulting in a technological leapfrogging in the recipient countries. The key to
such leapfrogging is to adopt the most energy efficient principles and technologies being
developed now, while at the same time introducing advanced renewable energy options
using local resources. In the longer term, a transition to modern fuels and technologies can
help break the vicious circle of energy deprivation and under-development in LDCs. The
industrialised countries have clear security (and economic) interests in supporting LDCs
along their energy-related technology development path.
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