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1. I ntroduction

This paper seeksto identify some of the key issuesfor energy inthe context of sustainable devel opment,
indudtridization and poverty dleviation. It will aso review the programmes and activities of UNIDO
related to various aspects of energy and sustainableindustria devel opment in the devel oping countries.

In 1987, the UN Commission on Environment and Development defined the concept of sustainable
development as ADevelopment that meets the needs of the present without compromising the ability of
future generationsto meet their own needs). Today, sustainable development has become broader and
more complex. The generd issue of environmentd protection remains high on the agenda with the
growing concern about climate change. At the sametime, sustainability has cometo includethe need for
high and stable levels of economic growth and employment, especidly in the developing countries.

. Major |ssues
Accessto Energy

Energy isaprerequisitefor economic and socid development, however, the bility toreliableand
affordable energy isvery unevenly distributed, both between countriesand within countries. TheWorld
Energy Council estimatesthat dightly morethan onebillion peoplein theindustridized countries consume
nearly 60% of tota energy supply wheress, the five billion people in developing countries consume the
other 40%. When world energy demand is unable to be satisfied economic growth suffers but aswe
have seen recently with $36/barrdl oil the economies of the devel oping countries suffer most. To make
mattersworsg, it isestimated that onethird of the world-s population (two billion people) most of whom
live in the rurd areas of developing countries do not have access to eectric power or other modern
energy services.

At theinternationa leve thereisavery uneven distribution of energy resources. The poorer developing
countries are dso a a disadvantage in gaining access to fud on the world market, especidly when
market prices are high. In the short term developing countries with little or no reserves of fossl fuds
have little choice than to import high-priced fuels. With the further development of renewable energy,
this dependency on local foss| fudl reserves should be reduced as well as areduction in green house
gasss. Attheinternationd leve UNIDO isestablishing centres of excdlence on renewable energy which
promote research and devel opment, gpplication and awareness building and financing.

Rural energy - Energy for the poor

A situation where onethird of theworld-s popul ation does not have accessto eectricity isobvioudy not
sugtainableintermsof overal economic and socid development. Theprovison of energy isanecessary
condition for industrid development athoughit isnot asufficient condition. The problem isthat the poor
inrurd areas do not have theincometo pay the relatively high costs of extending the eectricity gridsor
the investments for stand-aone energy systems and therefore in many cases cannot pay the real costs



associated with eectric power or other modern energy systems. Clearly, the internationa community
and governmentshave amgjor roleto play, intermsof the gpplication of policiesto providerdiableand
affordable modern energy servicestothepoor inrurd aress. Rurd energy development must beseen as
anintegra part of an overdl rurd development including income and employment generation. Therura
poor usetraditiona formsof energy mainly fuel wood which leadsto deforestation and the sequence of
environmenta problems a loca level and contributes again to the globa problem of climate change.
Where rurd energy demand is smdl the cost of extending the eectricity grid are high and it isin these
areasthat avariety of renewable energy technologies, wind, solar, smadl hydro power, make most sense
and once developed there are clear examplesthat they stimulate the loca economy.

Providing energy, especidly eectric power to the rura areasin developing countriesis going to require
massive financing. However, if market forces one are used for the dlocation of resources, the rura

populations will never benefit from dectric power and will therefore never bresk out of poverty.

Innovative policies, a the nationd and internationa level are needed. These include providing public
funding for rura eectrification programmes in decentraized renewable energy systems with financing
mechanisms; provison of incentives for the private sector to cater for the energy needsin rurd aress,
promote the use of energy for income generating activities for the poor.

Increasein Renewable Energy

A sugtainable energy scenario requires an extensveincreasein renewable energy from the current share
of 14% of globa energy. The emphasis has, however, moved from concern about the depletion of
foss| fuds with the limits to growth debate in the late 1970s to one of concern about environment and
especidly climate change. The World Energy Council in their recent world energy assessment has
indicated that renewable share of total energy could riseto 27% in the year 2020 if appropriate policies
are taken and it would need to reach as high as 50% by the year 2060 to meet the internationd targets
on the prevention of climate change. With an ever increasing demand for energy renewable energy
should be viewed as complementary to foss| fuels but has aspecid rolein addressing the energy needs
of the two hillion people mainly in the rurd areas of developing countries who are without access to
modern energy services. Condraints in renewable energy gpplication in developing countries include
limited research and development, lack of ingtitutiona capacity, high capitd costs and limited accessto
financid and technologica resources.

UNIDO: s programmes on the promotion of renewable energy technologies focus on expanding
renewable energy applications in commercia or near commercid markets where they are cost
comptitive with fossl fuel energies. Another mgjor arealis cost reduction of renewable through large
scale manufacture and deployment. UNIDO is dso working to build loca capabilitiesin developing
countries for the fabrication, ingdlation, maintenance and after sales service for renewable energy
technologies. In doing this it is criticaly important to build long-term public- private partnerships.

Clean Energy Technology

Currently energy from hydro carbon sources accountsfor 80% of theworld-senergy useand thesefuds
will continue to play a mgor role in the foreseeable future, therefore there is an urgent need for the
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promotion, research, development and gpplication of advanced and cleaner fossl fud technologies.

Cod isdtill amgor energy source for many developing countries and isthe most carbon intensive of the
foss| fudsand therefore hasthe most damaging effectson climate change aswdl asaloca impact from
ar pollution. However, with the gpplication of advanced technology, the efficiency of use can begrestly
enhanced and thelevd of harmful pollutants greetly reduced. For examplefluidized bed combustion and
IGCC. Much of the research and development work on advanced fossl fuel technologiesis being

carried out in the industridized countries and clearly mechanisms need to be found for thefruitsof this
research to be applied worldwide through joint ventures and technology transfer.

Asadvanced foss| fud technologies have awidespread and immediate cost and environmenta benefit,
UNIDO has been working on anumber of projectsfor speeding up the deployment of new technologies
for higher efficiency power production cycles. Recognizing that cod will il play animportant roleinthe
energy baance of anumber of developing countries, UNIDO isworking on improved technologiesfor
its cleaner production, transformation and use. In carrying out these programmes, the experience gained
from indudtrialized countries is being transferred to developing countries.

Energy Efficiency

At the globd levd, only 37% of primary energy is converted to useful energy. Thisiswagteful interms
of energy resources, harmful in termsof pollution and costly for users. Therefore, energy efficiency isan
important part of sustainable globd energy policy. Many of the indudtridized countries have shown
dramatic improvementsin energy efficiency over thelast severd decadesand itisnow clear that energy
efficiency can be an ongoing process rather than a one time event. The potentia for improvementsin
energy efficiency in the developing countriesishigh and it has been estimated that the economic energy
efficiency potentid for the developing countries is gpproximately twice that of the industridized world.
For these energy efficiency improvementsto occur new technol ogieswill haveto be applied and capita
invesments made. Energy efficiency improvements made in indudtridized countries cannot be
conddered automaticaly applicablein devel oping countriesbecause of exigting infrastructureand leve of
technology development and so technology adaptation will be needed.

UNIDO has an extendgve programme on energy efficiency. These activities include:

Conducting projects focusing on the demondration of innovative energy- efficient processesin energy-
intengveindudtries. Another areaof UNIDO >s intervention isaccd erating progress on next generation,
cross cutting technol ogies to promote energy efficiency in production cycles, taking into account use of
raw materids, reduction of emissons. The conducting of energy auditsin manufacturing plantsisakey
element of UNIDO:s energy efficiency programme, as well as establishing an energy audit capacity in
developing countries.

UNIDO Strategy

Recognizing the mgor issues on sustainable energy, UNIDO ams to help its dients in developing
countriesto solvetwo fundamenta problems by de-linking economic growth and increase use of energy
and by reducing the environmental damage from increasing energy use. The UNIDO energy strategy
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hasthree components. formulation of energy policiesaiming a reducing green house gases and therefore
climate change; increasing energy efficiency on both the supply and demand side and promoting the
goplication of dternative energies. Its programmes and projects in the energy area cover ingtitutiona

capacity building, the identification and remova of barriers to the introduction of energy efficient and
renewableenergy technologies, developing and trandfer of technology. The Organization participatesin
the worldwide efforts to avert climate change. It asssts developing countries in increasing awareness
about the Kyoto Protocol in general and a cleaner development mechanism in particular.

UNIDO hasaunique placeand roleinthe UN with its cgpability and organizationd structureto address
the issues of indudtrid energy use in the developing countries, utilizing both globa fora and technica

cooperation programmes. Itsclientsinthe developing countriesinclude governmenta agencies, energy
ingtitutions and enterprise, academic ingitutionsand NGOs. In order to fulfil itstask, UNIDO worksin
partnership with many other organizationsat theinternationd regiond and nationd leve in both the public
and private sector.



UNIDO Energy Programme

Programme area

Strategic objectives

Operational areas

Industrial energy efficiency

Greater energy efficiency in industry
reduces Costs, enhances
competitiveness and conserves energy
resources. UNIDO:s industrial energy
efficiency programme aims at assisting
industries in developing countries and
economies in transition to achieve
sustainable and efficient use of energy.
Recognizing that the uses of energy, and
by reflection its production and
distribution, are sources of pollution and
waste, the Programme has aso been
designed to address the environmental
damage of energy use, particularly that
associated with fossil fuel consumption.
Transfer of energy-efficient and
environmentally-friendly technologies
and related capacity building are the
main pillars of the Programme.

Increase efficiency in the
use of power and fuel by

industry;

! Reduce emissions  of
greenhouse gases and other
atmospheric pollutants
responsible  for  local,
regional and global
pollution;

! Promote the local

manufacture of appropriate
energy equipment through
transfer of technologiesand
creation of capacities.

Assessment of the current
situation and analysis of the
performance of the existing
energy-intensive equipment and
machinery and introduction of
appropriate measures,
Introduction of new technologies
and process options;

Enhancement of energy-
efficiency measures through
industrial associations,
promotion of voluntary
agreements with local
beneficiaries and authorities,
harmonization of  national
technical standards and
demonstration  of  proven
technologies;

Utilization of GEF support for
removing barriers and reducing
technology costs for energy
efficiency

Renewable energy technologies and
rural development

Energy is essential to economic and
social development and improved
quality of life. Therefore, many
developing countries face the urgent
need to provide adequate energy
services to millions of people in rural
areas. UNIDO:s Programme aims at
providing sustainable access to energy
inrural areas, through increased use of
renewable energy sources. Increasing
the current efficiency of energy use in
rural areas is also a target. The
Programme  supports the local
manufacture of energy equipment for
rural  use through transfer of
technologies and creation of capacities.

Increase energy useinrural
areas;

Increase use of renewable
energy sources in rural
areas,

Increase  efficiency  of
energy usein rural areas;
Promote the local
manufacture of appropriate
energy equipment for rural
use through transfer of
technologies and creation of
capacities;

Increase the number of
fundable rural  energy
development projects.




Capacity building for the Climate
Convention and Kyoto Protocol
M echanism

To become operational the Climate
Convention and its Kyoto Protocol
Mechanisms will require a solid
institutional footing and human resource
capacities at the national level. Without
technically competent and efficiently
managed ingtitutions capable of
applying methodologies for project
identification and formulation and of
conducting the review and approval of
industrial projects in an efficient and
transparent manner, transaction costs
will be prohibitive, institutionswill have
to evolve to support market
devel opment and reduce these costs and
to be in a position to manage the
processes of technology transfer and
utilization.

! Foster

! Increase awareness about

the Kyoto Protocol in
general  and  Common
Development Mechanism
(CDM) in particular

1 Develop and implement GEF

projects aiming at reducing
GHGs;

substitution by
renewable energy and other
|low-carbon technol ogies.

Utilize GEF support for removing
barries and reducing technology
costs for energy efficiency and
renewable energy

CDM activities

Priority areas are energy
efficiency, fuel switching, high
efficiency/clean coal, biomass,
mini-hydro and solar.




IV. Pointsfor discussion

I Does US$36/barrd il stimulate the development and use of renewable energy technology?

I Does US$36/barrd oil depress the world economy?

! Are developing countries winners or losers with US$36/barrd oil ?

I Does sudanability in energy environment terms mean the same for developed and developing

countries?

In regard to sustainable energy futures, the question arises as to whether the growth of world
energy demand if met by fossl fudsis compatible with the environment, epecidly globd dimate
change. Thisisagloba question which is being addressed by many indtitutions. For UNIDO,
the question focuses on the developing countries where two hillion people have no access to
electric power and are therefore effectively excluded from any industrial/economic devel opment.
How long will it take to change this inequitable Stuation? And what is the cost? What further
actions can UNIDO take to play the most effective role in bringing energy for industria
development?

Renewable energy currently only account for 14% of tota energy. How can it reach 50% in the
next 50 or 60 years? What actions need to be taken by whom? What funding will be required?
What are the consequences of renewable energy remaining a margina player in world energy
supply in the next 50 years? How can UNIDO do more to promote renewable energies, for
example capacity building in developing countries, promoting research and development,
encouraging large scde manufacturing of renewables and cost reduction and stimulating locd
manufacturing in developing countries.

One controversd issue hotly debated is whether advances in fossil fud technology making them
cleaner is the right gpproach. One school of thought argues that reducing the environmenta
emisson from fossl fuels just delays the inevitable switching to non hydro carbon sources. The
other more pragmatic approach is that cleaning up fossil fuds is a necessary drategy for
energy/environmental compatibility. Can UNIDO become aclearing housefor thetransfer of dean
energy technology from the indudtridized to the developing countries?

There gppearsto be no opponentsto energy efficiency asit gppearsto beawin-win-winstuation-
reduction in resources used, reduction in pollutants and reductionin costs. Arewedl agreed? Or
isthere dtill the specter of energy efficiency standards being used as a non-tariff barrier to trade?
What additiona programmes and strategies can UNIDO undertake for improvementsin industria
energy efficiency?

With so many inditutions involved in the sustainable energy question how can they be effectively
coordinated and integrated so that energy in the right form and without environmentd problemsis
available for development without damaging the environment?



