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Annex |

A Summary of the Energy Programme of UNEP

Overall Objective and Context

UNEP helps decisionmakers to consider environmental and social factors when making energy-related
decisions. The ultimate objective of the Programme is to help bring about a global shift to energy
systems that are less disruptive to the environment, do not harm human health, and that support

sustai nable development in its broadest sense. Energy isrequired for development and more sustainable
approaches to producing and consuming energy are a prerequisite for sustai nable development. UNEP
helps governments and the private sector to:

improve the overall planning and management of energy systems
deploy and use renewable and low- / non-carbon energy technologies
direct financing to energy efficiency and renewable energy investments
increase the efficiency with which energy is transformed and used

develop aternatives to and shift consumer preferences away from energy intensive
products and services.

The Energy Programme works in the context of the internationally agreed goals of the United Nations
Millennium Declaration (2002), doing so from the perspective that energy isacritical input to amost all
development activities. The Programme supports the WSSD Plan of Implementation and the Bali
Strategic Plan on Technology Support and Capacity-building.

UNEP' s approach is technology neutral in that it doesn’t favour or disfavour particular energy
technologies. Rather, it focuses on promoting robust technical and economic analysis of different
technology options so that decision-makers can make better informed policy and investment decisions.
Projects and activities take into consideration the country-specific characteristics of problems or issues
and the capabilities of partners. Most energy programme activities have a strong demonstration value in
that they show — through example — how new approaches and partnerships can bring results.

Including the UNEP Risg Centre on Energy, Climate and Sustainable Development and the Basel
Agency for Sustainable Energy (BASE), UNEP' s energy programme is one of the largest in the UN
system, both in number of staff and in the amount of resources available for non-investment areas such
as capacity building and policy support. Staff have educational and professional expertise in energy and
environment planning, energy management, economics, finance, business development, climate change
mitigation anaysis, development planning, and public policy. The nucleus of UNEP's energy work is
the Energy Branch in the Division of Technology, Industry and Economics, but coordinated activities
are also undertaken by other UNEP Divisions and UNEP Regional Offices.
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Energy Branch Structure and Main Areas of Activity

The Energy Branch is divided into two units, one promoting policies that place energy and transport
within a broader sustainable development context and one steering project developers and the
investment community toward greater support of

renewable energy and energy efficiency

projects. DTIE Energy Branch
Energy and Transport Policy Unit

The shift to a global energy system that supports

the objectives of sustainable development FE:?;% ;}?c enspart folicylOniE
depends on sound analysis of options, good - Energy economics/ Sector reform

- Energy subsidies/ Subsidy reform

decision-making by public and private sector - Tranort

policymakers, and the balanced consideration of
social, economic, and environmental factors.
UNEP activities enable decision makersto

Renewable Energy and Finance Unit

understand better the link between the energy - Sustainable Energy Finance Initiative
choices they face and broader sustainable e

e

development issues. The emphasisison building | - Energyfinance
human capabilities and increasing opportunities
for development while reducing the harmful

effects of energy production and use, with a focus on devel oping countries.

UNEP has, particularly through the UNEP Risg Centre, a strong position regarding policy analysis and
capacity development, with a current focus on the nexus between energy, climate change and

sustai nable development. The Kyoto Mechanisms, in particular the Clean Devel opment M echanism,
have a strong potential to contribute to financing energy activities that have both development and
climate benefits. In parallel, UNEP helps mainstream climate and other environmental concerns into the
energy development agenda. Current multi-country projects such as the Capacity Devel opment for the
CDM and Climate Change and Development and Carbon Finance for Sustainable Energy in Africa—
both bilaterally funded — give UNEP the means to influence climate change and development policies
simultaneously.

The Globa Network on Energy for Sustainable Development (GNESD) is the main effort through
which UNEP seeks to influence energy sector decisions in devel oping countries by strengthening
capabilities for sound policy analysis. The Network provides an umbrella for joint activities involving
20 Centres of excellence in devel oping and developed countries. These activities expand the global
knowledge base about the environmentally sound provision of energy services, leading to better policy
decisions. Network members collaborate on information exchange; learning, analysis and study; policy
support; and capacity building, with afocus on issues of concern to developing countries. Because
UNEP sroleisafacilitator of the GNESD, the Network is linked to the Energy and Transport Policy
Unit while maintaining its own identity.

The International Conference for Renewable Energies held in Bonn, Germany in June 2004 concluded
with acall to create a Renewable Energies Global Policy Network, asenior level body that would help
mai ntain the momentum of the Conference by delivering a convincing justification for renewable
energy scale-up to mainly political audiences. REN21 draws on the results of other initiatives, such as
the GNESD, and gives a political impetusto their work that is lacking at present. UNEP will co-
manage the REN21 technical secretariat with the German technical assistance agency GTZ, an effort
that islinked to the International Energy Agency’stechnology programme.

Areas of increased focus — 2006-2007

The UN Commission on Sustainable Development will in its 2006 and 2007 sessions focus on energy
issues. Through its analytical work on energy sector policy reform, energy regulation, and energy
access, UNEP will contribute to a better understanding of why some efforts to expand energy supplies
in devel oping countries have been successful in reaching poorer populations while others have failed,
and the environmental consequences of different approaches.

UNEP is putting additional attention on the area of energy economics and determining energy futures or
scenarios. A pilot effort with the International Energy Agency to improve the developing country
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coverage in the World Energy Outlook, undertaken in 2004, is being expanded. The new approach will
lead to better projections of future total energy supply and demand, costs, investments, and GHG
emissionsin away that influencestoday’s energy policies. UNEP's contribution to thisjoint effort is
determining the energy, environmental, and social policies and measures being undertaken or planned in
major developing countries that act to influence future energy demand and supply.

Thereisgrowing global interest in the role of hydrogen as a clean energy carrier. Through alink to the
International Partnership on a Hydrogen Economy and in particular its education and outreach efforts,
UNEP is helping devel oping countries better understand the technical and economic issues involved and
their associated policy implications.

Finally, most energy projections show that fossil fuels will continue to be the main primary energy
supply for most countries, at least through the next planning and investment cycle. Many developing
countries, China, India and South Africain particular, have large coal reserves and will continue to use
these, particularly for power generation. UNEP will put increased emphasis on promoting the use of
clean fossil fuel technologies and in particular the transfer of improved technologies to developing
countries. Participation in the Expert Group on Technology Transfer established under the UN
Framework Convention on Climate Change gives UNEP an opportunity to influence international action
in the area of clean fossil fuel technologies. Similarly the Dams and Development project gives the
organization a means of bringing a greater degree of consensus on the manner in which the hydropower
potential in many developing countries may be realized without unacceptable environmental and social
consequences.

Finaly, reducing the environmental impacts of transport requires coordinated action from different
stakeholders to:

integrate land use and transport infrastructure planning

change transport consumption patterns, including through better traffic management,
more diverse modal mixes including public and non-motorised transport options, and
avoidance of unnecessary travel

improve drive systems and diversify fuel choices, and
improve the quality of conventional fuels.

The creation of a dedicated transport post in the Energy Branch is allowing UNEP to put more emphasis
on transport issues. High prioritiesin the coming years are working with developing countries to
develop toals, indicators and operational parameters for assessing the performance of sustainable
transport systems, assisting devel oping country cities in developing better transport plans, expanding
work with the private sector through the Mobility Forum and the Partnership for Clean Fuels and
Vehicles, particularly on biofuels.

Renewable Energy and Finance Unit

Effective markets for clean energy depend on mature technologies, good information that is widely
shared, and full internalization of environmental and social costs — conditions that generally do not exist
at present. Project development and initia transaction costs are often prohibitive, which leads
commercial developers and financiers to shun otherwise good business opportunities. Inherent caution
is compounded by alack of information, experience, and tools needed to quantify, mitigate and hedge
project and financial product risks. Without a concerted push to reduce project devel opment costs and
increase finance flows, investment in clean and ‘ carbon-light’ sustainable energy options will be
insufficient to make area difference in the overall energy mix.

Through projects supported by the UN Foundation, bilateral donors, and the GEF, UNEP has devel oped
areputation within the sustai nable energy community of demonstrating new ways of stimulating clean
energy financing through well structured partnerships. Our approach isto use donor support to bring
about commercial investment in the clean energy sector, either by sharing front-end costs or the specific
risks of financing sustainable energy investments.

UNEP has anumber of projects underway that target two specific gapsin clean energy finance. The
Rural Energy Enterprise Development (REED) effortsin parts of Africa, Brazil and China provide the
early stage risk capital that entrepreneurs need to develop and commercialize new clean energy products
and services. For sectors that are already commercialized — but where growth is constrained by alack of
end-user finance — UNEP has been implementing credit enhancement programmes that help local banks
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build new consumer loan portfolios. Examples include credit programmesin India for solar home
systems and in Tunisiafor domestic solar water heating systems, and a leasing programme for hotel
solar water heating systemsin Morocco. Similar programmes are being devel oped for other countries.

For larger grid-connected projects, our efforts focus on issues such as lowering deal origination and
transaction costs and adapting risk management (insurance) and export credit instruments to the sector.

UNEP has also been supporting initiatives aimed at improving energy efficiency in industry through
National Cleaner Production Centres, exploiting links between energy and sustainable production and
consumption.

The common elements of these various programmes are: demonstrating some new approach to
sustai nable energy market development; working in partnership with first movers; achieving results on
the ground; and doing so in ways that foster long term market sustainability.

Although having innovative projects and partnershipsisimportant, catalyzing broad support within the
finance community requires an overall approach to enhance knowledge transfer and replication. Part of
our strategy isto support growth of a nascent sustai nable energy finance community through an
initiative developed by UNEP Energy, the UNEP Finance Initiative, and our BASE collaborating centre.
The Sustainable Energy Finance Initiative, or SEFI, brings together financiers, engages them to do
jointly what they may have been reluctant to do individually, and persuades them to enter into public-
private alliances in the sustainable energy finance area. These alliances share costs and lower barriersto
investment. When fully devel oped SEFI will provide financiers with the information and tools, give
them advisory support regarding potential investments, provide ameans of sharing best practice, and
create the means for launching new sustai nable energy finance instruments.

Areas of increased focus— 2006-2007

During the coming years UNEP anticipates expanding joint efforts with financia institutions and other
partners. Thiswill involve building longer term partnerships that take on a more strategic orientation.
With Italian Government support, a broad programme for finance sector engagement on renewable
energy is underway in North Africa, with good possibilities of expansion. UNEP is aso working more
closely with the World Bank, most recently on the joint Carbon Finance for Sustainable Energy
Servicesin Africa project.
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Annex ||

Renewable Energy: A Summary of Present Status, Major Trendsand
Future Prospects

This Annex summarizes recent technological and market developments for various renewable energy
technologies. It islargely drawn from two recent reports prepared for the Renewable Energy Policy
Network for the 21% Century — REN21 — aglobal policy network that provides aforum for international
leadership on renewable energy. REN21's goal isto foster the rapid expansion of renewable energiesin
developing and industrial countries by bolstering policy development and decision making on the sub-
national, national, and international levels. The establishment of a global policy network was embraced
in the Political Declaration of the International Conference for Renewable Energies, held in Bonn,
Germany in 2004.

Thefirst report, titled Renewables 2005 — Global Status Report, provides comprehensive information
about renewable energy markets, investments, and policies. It isthe outcome of an extensive research
and review process involving over 100 researchers and contributors and represents a * status quo’ look at
the situation of renewable energy today. Renewable Energy and Climate Change, the second study,
provides aforward look at renewable energy from a climate change perspective. Focusing largely on
devel oped economies, it throws light on the contribution that renewable energy technologies might play
in reducing emissions of greenhouse gases.

Both reports have contributed toward a better understanding of renewable energy. Regular updates of
the data and analyses contained in these and other publications are envisaged as an integral part of the
RENZ21 agenda: building the ability of the renewable energy community to influence national legislation
and international processes.

This Annex offers UNEP' sinterpretation of the key facts and conclusions about renewabl e energies
contained in the two reports. It isa contribution to the REN21 aim of creating “an environment in
which ideas and information are shared and cooperation and action are encouraged to promote
renewable energy worldwide.”

Introduction

By most accounts, the production and use of renewable energy has grown steadily over the last 25
years. Led by solar photovoltaic and wind sources, these “new” renewables currently account for 2025
percent of the US $110-150 billion invested annually in power generation worldwide.

The heightened role of renewables reflects a significant scaling up of investments traceable back to the
late 1970s. The decade 1995 to 2004 witnessed a further acceleration with annual investmentsin
renewable energy growing from about US $6 hillion to nearly US $30 hillion.

Despite this growth, however, the contribution of renewables to global energy consumption remains
relatively low. In 2004, renewables contributed about 4 % to total global power sector capacity.
Correspondingly, renewables share of total investments —US $30 billion — is modest compared with
total energy investments of US$ 150 in 2004.

On the one hand, policy-makers in developed and developing economies recognize that renewables can
play a substantial role in meeting growing demands for energy while protecting the environment and
improving energy security. On the other hand, in most cases renewables are still not competitive and
account for only asmall portion of the energy mix in all countries today.

Global Status of Renewable Energy
Markets

The Global Status Report estimates that renewable energy currently makes up 17 percent of the world’s
total primary energy. The bulk of this shareistaken up by ‘traditional’ biomass (9 percent) and large
hydropower (6 percent). Though having the smallest percentage share (2 percent), new renewables have
the largest future potential amongst the three forms of renewable energy. For example, grid-connected
solar photovoltaic (PV) is the fastest growing energy technology in the world today. Installed solar
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capacity grew by 60 percent per year from 2000—2004 notably in Japan, Germany, and the United
States.

Asdisplayed in Tables 1a— 1d, renewables are advancing in the power generation, hot water and space
heating, transport fuels and rural (off-grid) energy markets. However, with the possible exception of
rural (off-grid) energy, much of the growth in these marketsis restricted to devel oped economies.

Investments

In 2004, annual investment in renewable energy capacity and installations reached US $34 — 35 hillion.
The solar PV manufacturing industry contributed between 11 — 14 percent of this investment, and
several hundred million dollars was invested by the ethanol industry in new production plants. Much of
the investment in renewables comes from a variety of public and private sourcesin OECD countries
where alarge buoyant market for investment in large-scale energy projects has emerged. Major
commercia banks and other large investors are starting to “mainstream” renewable energy investments
in their lending portfolios.

In non-OECD countries modest but promising signs of increased investment are emerging, albeit mainly
from public sources. About US $500 million goes to devel oping countries each year as development
assistance for renewable energy projects, training, and market support. The German Development
Finance Group (KfW), the World Bank Group, and the Global Environment Facility provide the
majority of these funds.

! Adapted from Renewables 2005 — Global Satus Report
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Tablela:  Statusof Renewables Technologies— Characteristics and Costs:
Power Generation Markets
Typical
Energy Costs Existing
(centsgkWh) capacity Cost Trendsand Potential for Cost
Technology Typical Features (2004) Reduction
Large hydro Plant size: 34 720 GW Stable
10 — 18000 MW
Small hydro Plant size: 4-7 62 GW Stable
1-10 MW
On-shorewind | Turbinesize: 4-6 Costs have declined by 12 — 18%
1-3MW with each doubling of global
capacity. Costs are now 50% those
Blade diameter: of 1990. Future reductions from site
60 — 100 meters optimization, improved
blade/generator design, and
48 GW electronics.
Off-shore Turbine size: 6-10 Markets still small. Future cost
wind 15-5 MW reductions due to market maturity
and technology improvement.
Blade diameter:
70 — 125 meters
Biomass Plant size: 5-12 39GW Stable
power 1-20 MW
Geothermal Plant size: 3-6 8.9 GW Costs have declined since the 1970s.
power 1-100 MW Costs for exploiting currently
economic resources could decline
Type: with improved exploration
binary, single-flash, technology, cheaper drilling
double-flash, or natural techniques, and better heat extraction.
Steam
Solar PV Cell type and efficiency: Costs have declined by 20% for each
(module) single-crystal: 17% doubling of installed capacity, or by
polycrystalline: 15% about 5% per year. Costsrosein
thin film: 10-12% 2004 due to market factors. Future
cost reductions due to material's,
4GW design, process, efficiency, and scale.
Roof-top solar | Pesk capacity: 20-40 Continuing declines due to lower
PV 2-5kWp solar PV module costs and
improvementsin inverters and
bal ance-of -system components.
Solar thermal Plant size: 12-18 0.4 GW Costs have fallen from about 44
power (CSP) 1-100 MW cents’kWh for the first plantsin
1980s. Future reductions due to scale
Type: and technology.
tower, dish, or trough
Tablelb: Statusof Renewables Technologies— Characteristics and Costs:

Hot Water/Heating

Typical
Energy Costs Existing
(centskWh) capacity Cost Trendsand Potential for Cost
Technology Typical Features (2004) Reduction
Biomass heat Plant size: 1-6 220 GWth Stable
1-20 MW
Solar hot Size: 2-25 77 GWth Costs stable or moderately lower due
water/heating 2-5m? to economies of scale, new materials,
larger collectors, and quality
Type: improvements.
Evacuated
Geothermal Plant capacity: 05-5 13 GWth See geothermal power above




UNEP/GCSS.IX/INF/11

heat 1-100 (clirect
hesting)
Type:
binary, single-and 15 GWth
double-flash, natural (‘heat pumps)
steam, heat pumps

Tablelc:  Statusof Renewables Technologies— Characteristics and Costs:

B

I Typical

(0] Energy Existing

f Costs capacity Cost Trendsand Potential for

d echnology Typical Features (centgkWh) (2004) Cost Reduction

Gthanol Feedstock: 25-30 31l billion | Declining costsin Brazil dueto

| sugar cane, sugar centg/liter literslyr production efficiencies, now 25-

S beets, corn, or wheat gasoline 30 centg/equivaent-liter (sugar),
(and cellulosein the equivalent but stable in the United States at
future) 40-50 cents (corn). Other

feedstocks higher up to 90 cents.
Cost reductions for ethanol from
cellulose are projected, from 53
cents today to 27 cents post-2010;
modest drops for other
feedstocks.

Biodiesel Feedstocks: 40 -80 2.2billion | Costscould declineto 35 —70
Soy, rapeseed, cents/liter liters/yr cents/liter diesel equivalent post-
mustard seed, or waste diesel 2010 for rapeseed and soy, and
vegetable oils equivalent remain about 25 cents (currently)

for biodiesel from waste oil.

Tableld: Statusof Renewables Technologies— Characteristics and Costs:

Rural (off-grid) Energy

Typical Energy
Costs Existing
(centsgkWh) capacity (2004) | Cost Trendsand Potential for
Technology Typical Features Cost Reduction
Mini-hydro Plant capacity: 5-10 Stable.
100 — 1000 kW
Micro-hydro Plant capacity: 7-20
1-100 kW Stable to moderately declining
Pico-hydro Plant capacity: 30-50 with efficiency improvements.
0.1-1kW
Biogas digester Digester size: n‘a 16 million Stable to moderately declining
6-8m° with economies of construction
and service infrastructure.
Biomass gasifier Size: 10-12 n/a Excellent potentia for cost
20— 5000 kW reduction with further technology
devel opment.
Small wind turbine Turbine size: 15-20
3—100 kW Moderately declining with
Household wind Turbine size: 20-40 technology advances.
turbine 0.1-1kwW
Village-scale mini- System size: 25-100 Declining with reductionsiin solar
grid 10— 1000 kW and wind component costs.
Options:
Battery back-up
or diesel




UNEP/GCSS.IX/INF/11

Solar home system System size: 40-60 2 million Declining with reductionsin solar
20-100 Wp component costs

Industry Structure

The Global Status Report demonstrates that that renewable energy has become “big business.” There
are currently 60 publicly traded renewable energy companies or renewable energy divisions of major
companies worldwide, each with market capitalizations greater than US$ 40 million; the estimated total
market capitalization of these companies and divisions exceeds $25 billion, and “the next largest 100
renewable energy companies or divisions would add severa billion dollars more of market
capitalization to this figure.”

Thewind power industry produced more than 6,000 wind turbinesin 2004, at an average size of 1.25
MW each. The PV industry displays the highest rate of growth. Cumulative production, which was 1
gigawatt five years ago, reached 4 gigawatts by the end of 2004. Expansion plans by major
manufacturers are expected to raise production capacity to 400 MW by the end of 2005. Increases
totaling several hundred megawatts further capacity are expected in the 2006—2008 period.

The biomass power and heat and small hydro industries are “much more mature, localized, and
diverse than those for wind and solar PV.” Biomass heat and power investments are for the most part
undertaken by companies that generate large quantities of waste biomass, such as timber and paper
companies and sugar mills. European industry continues to lead the field of small hydropower
manufacturing, with most companies engaged in upgrading and refurbishing existing plants. Small
hydro technology improvements are focused on exploiting low heads (less than 15 meters) and small
capacities (less than 250 kW).

The United States and Brazil have emerged as major centers of the global ethanol industry. More than
300 sugar mills/distilleries were producing ethanol in Brazil in 2004, and 39 new distillers were licensed
in early 2005. Brazil’ s ethanol industry accounted for about 50% of all international shipments of
ethanol during 2004. In the United States, construction of 12 new ethanol plants was completed in
2004, bringing the total to more than 80. Also in 2004, construction of 16 new plants was started. By the
end of 2005, several large ethanol plants are expected to have begun production in Germany and the
United States.

Policies

Policies have had a major impact on the speed and extend of renewable energy development. Thereis
considerable scope for further enhancing their effectivenessif design and implementation problems,
especially in developing countries, can be addressed.

A major lesson from previous policy initiativesis that significant growth in the renewable energy
market “has always resulted from combinations of policies, rather than single policies, that longevity
and predictability of policy support isimportant, that local and state/provincial authority and
involvement are important, and that individual policy mechanisms are evolving as countries gain more
experience” (Satus Report, p.21).

At least 48 countries worldwide currently have some type of renewable energy promotion policy,
including 14 developing countries. The main typesinclude: feed-in policies, renewable portfolio
standards, direct capital investment subsidies, grants, or rebates, tax incentives and credits for renewable
energy. In each case, the Status Report cites several examples with brief explanations of the main actors
involved in their design and implementation.

Rural Applications

The most common applications of renewable energy for rural (off-grid) energy services are cooking,
lighting and other small electric needs, process motive power, water pumping, and heating and cooling.

An estimated 360 million households worldwide still lack accessto central electric power networks.
The main electrification options include power grid extension, diesel generators connected in mini-
grids, renewable energy connected in mini-grids (solar, wind, and/or biomass gasification, sometimes
combined with diesel), and household scale renewable energy (solar home systems and small wind
turbines). Often the cost of traditional grid extension is prohibitive.
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Prospectsfor Renewable Energy

Renewable Energy and Climate Change concludes from an extensive survey of aternative scenarios
that climate change mitigation policies will continue to be amajor driver of renewable energy as an
alternative to fossil fuels. Renewable energy systems already in place have reduced GHG emissions
from the energy sector. Renewable energy can play a key role in stabilizing atmospheric CO,
concentration at between 450 to 550 ppm, especialy when combined with energy efficiency
improvements and cleaner fossil fuels. Other options such as carbon sequestration or a dramatic scale-
up in the use of nuclear power, though technically possible, are less attractive on economic and political
grounds.

The focus of policies should be on addressing the market distortions and institutional, financial, and
economic barriers to increased deployment of renewable energy solutions. Overcoming these barriers
and accelerating the transition to renewable energy require designing and implementing a mix of
context-sensitive policies and targets.

Policy targets for renewable energy provide perhaps the strongest indications that policy makers
worldwide are making concerted effortsin thisregard. At least 43 countries currently have a national
target for renewable energy supply, including al 25 EU countries. Ten of these are developing
countries, namely: Brazil, China, the Dominican Republic, Egypt, India, Malaysia, Mali, the
Philippines, South Africa, and Thailand.

In addition to these 43 countries, 18 U.S. states (and the District of Columbia) and three Canadian
provinces have targets based on renewabl es portfolio standards (although neither the United States nor
Canada have national targets).

Investors are responding to these favorable devel opments in renewable energy policy. The International
Energy Agency, inits most recent World Energy Investment Outlook, estimates that fully one-third of
new power generation investment in OECD countries over the next thirty years will be renewable
energy.

Ultimately, renewable energy’ s role in climate change and development is no longer a question whether
or not to expand it, but how fast it should be expanded. Indeed, “the next 10 to 20 years are the decisive
window of opportunity for transforming energy systems. If this transformation isinitiated later,
disproportionately high costs must be expected” (German Advisory Council on Global Change).
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