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Abstract

High and volatile energy prices have moved global energy security to the top of the palitical agenda. Energy security
has, for exampie, been ore of the subjects of the summit of the G8 leaders in July 2006. Not having access to
medern forms of energy is the best example of energy insecurity. In the LAC regicn 55 million people are without
electricity access, many of them in {peri-) urban areas. Access 1o affordable modern energy services will facilitate the
achievement of the Millennium Development Geals. From a developing countries perspective, energy security needs
a much broader definition than the availabidity of a regutar supply of energy-at an aftordable price. Energy security is
a complex topic with linkages to other sustainable development objectives.

This paper presents an overviaw of the potential role renewable energy can play in achieving energy secusity-related
objectives in the LAC region. This part of the world is characterised by a significant endowment with renewable energy
resourees which — in relation to their potential - have so far only been tapped {o a small extent. A greater contribution
of {locally produced) renewables 1o LAC's primary energy supply — along with higher energy efficiency on the supply
as well as the demand side — appears in many instances well suited to contribute to all dimensions of sustaanab -
development in this region. Renewable energy can be an attraciive option for adding modern energy capamty it |5

flexible in scale and it can provide electricity (either on-grid or off-grig), heat and biofuels for transportation. ‘; g
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Issues covered in this background paper include global and regional energy demand and supply trends, Iperz | urbah :
gnergy poverty, economic effects of high oil prices, the impact of electricity sector restructurmg ifi“the regmn Do

financing issues of renewables, regional cooperation and energy system integration, as weil as ‘the emerging trade )
globalisation of biofuefs, an energy market segment in which the LAC region is ane of he g!ohal key players. .7
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BACKGROUND

The current patterns of global erergy production and consumption are clearly unsustainable and set to face multiple
chalienges: global warming and other environmental concérns, geopolitical and military confiicts, significant fuel
price rises and depletion of fossil fuel reserves. The sacial dimension (fight egainst poverty), the econemic dimension
{competitively priced energy, security of supplyl and the environmental dimension {environmental/climate protection)
of sustainable development are ir jeopardy. Energy security issues have, again, become an issue of public concern
because of high oif and gas prices, the occurrence of power blackouts in the United States and Europe, and recent
supoly shortialls of natural gas to Europe.

Energy is essential for evary aspect of economic and social development by providing services for cooking and space/
water heating, lighting, health, food production and storage, education, mineral extraction, industrial production and
transportation. A censistent and reliable supply of energy is therefore one of the major prerequisites to helping
developing countries expanding goods production and erhancing productivity and, in the context of a liberalised
global economy, hecoming competitive on glaba! and domestic markets and, consequently, in promoting a sustainabie
development. Against this background, developing countries face several important energy sector-refated challenges
{ESMAP, Z005b): !

» the change in global energy demand and supply patterns: on the demand side, the shift from industrialised
to developing countries and trom the rural to the {peri-} urban areas; on the supply side, the increasing
concentration on a few oil and natural gas supply countries;

» the need to increase the use of renewabie energy and energy efficient tachnologies, in arder to achieve a
transition to a low-carbon economy as well as 1o achieve the commitments and actien plans announced at the
Internztional Conference 9n Renewable Energies and Energy Efficiency in Bann, 2004;

or access rates to moderm, i.e., efflc:ent and ciean?, energy services for the poor, and diversification of energy
portfolios; ? A

1 The inter-American Development Bank, in its Energy Sector Strategy (JADB, 2000), sees the fallowmg challenges facmg
the region’s sector: "{i} conselitsting the structurad and economic reforms undenaker’s inthe first half of this decad'
{economic, financial, envirenmantal, social, and pelitical sustainability); {ii) makmg ntfw engrgy options avallable 1
all citizens on affordable terms (social sustainahility); {ili) developing patterns of prodUCthﬂ ang consumpt:on that are #
efficient and environmentally friendly (environmental sustainability); {iv) mobt \izing foreign and locat capital to firt
the sector {financial sustainahility}; and {v) integrating regional energy marke1s (economic and financial sustalnablllty
According to the World Bank (2005b) “The energy thailenge is to ensurs ‘adequate generation tapacity for future grovwh
while maintaining the momentur of scaling up access to atfordahle and clagn enargy services. The access challenge i
to close the gap in avallablllry and quality of infrastructure $ervice provision among the rich and the poor and betw
urban and rural areas.” i g o

2 Clean energy cannot be set equal to small-sca'e renewable energy technologies, “but with a campiete swte of clean and
efficient production, supply and end-use tachnolog!es (FMF/WurId Bank, 2006}, :

3 Renewables, along with energy efficiency, CO2 capture and storage, and nuclear power are, generally con51dered
important elements of a strategic energy portfolio (IEA, 2006c), .
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« mobilising financing for energy investments in order ta provide envirsnmentally scund energy sefvices in
developing countries and to contribute to the achievement of the Millennium Development Goals. In the LAC
regian, for example, the share of people living in paverty has not been reduced during the last two decades*
Renewables can be an atiractive option for adding modern energy capacity: it is flexible in scale and it
can provide efectricity {either on-grid or off-gridj, heat and biofuels for transportation. Renewable energy-
powered applications can, in many cases, offer viahle options for improving productive capacities, which
could tead, jointly with other variables, to poverty alleviation > -—-—- - - ———

* the environmental chaliange in the LAC region is characterised by an increase in C02 emissicns of more than
40 percent from 1990 and 2000. The share of renewable energy in the region’s electricity generation mix has
failen over the last decade by 3 percentage points and is likely to decrease further. Urban air pollution is also
a major probiem in several of the region’s major agglomerations,

The current energy situation in the Latin American and Caribbean (LAC) region is characterised by energy production in
excess of supply, remote rural areas yet to be connected to grid, continued pronounced dependence on conventional,
i.e., fossil, sources of energy, fow progress in enargy efficiency improvement, small contribution from renewable
sources of energy (at least when compared with the potential of renewables] and severe shortage of capital for
investment, particularly in the power sector. The fact that - for the region as a wholg™ ghergy production exceeds
energy demand, however, masks great intraregional variety and a great diversity of the energy situation within
individuai LAC countries. For example, in Mexico, one of the largest oil producers, there are rural areas that are still
unconnected to the grid. Overall rural etectrification is 73% of househalds in Brazil but varies from 90% in the south
t0 40% in the north. Household electricity access rates range from 34% in Haiti to 99% in Uruguay and Chile (World
Bank, 2006}, In Guatemala, the share of “traditional” fuels is about 60%. while in countries such as Mexico and
Venezuela it is almost negligibie (UNDP 2005). In 2002, 20% of the region’s population were relying on traditional
hiomass for cocking and heating, with highs of around 90% in the rural areas of Haiti, Nicaragua and Pesu.

tn principle a differentiation between energy demand and energy needs should be made. Energy demand, the
manifested demand for energy, is generally lower than energy needs because poor people often cannot afford
commerciat forms of energy. Considering this difference between energy needs and energy demand, the situation of
regional excess energy production appears to be tess pronounced than the numbers might suggest.

Given the natural endowment with renewable forms of energy, the LAC ragion represents a good case study for the
assessment of the potential of renewable energy use to meet the above challenges. ESMAP (20050} identifies "two

\\\ new areas’, energy security and renewable energy, in their 2005-2007 Business Plan:

“lnk 2000 the estimated number of peaple below the poverty fine in LAC was 211.4 million, 43.8 % of the totzl population
v (GNESD -2004), 50 million people live on less than' a ‘doiiar per day (World Bank, 2005).
B UNCTAD (2006) employs a wide definition of productive capacities: “the productive resources, entrepreneurial capabilities
“ and pmductlon linkages which togethar determine the capacity of a country to produce goods and services and enable it
“to grow and develop.”

W
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“Enargy Security: Design secter policies for the poorest countries and for the low income people that take
into account factors of vulnerability or instability, such as the dependence on a few fual resources, fuel price
volatility, systems unreliability or incame fluctyations; and Renewable Energy: Secure and diversify energy
resource portfalios, increase the availability of energy services in un-served areas, in particular where the
paorest people live, and accelerate the shift to a low carban giabal economy”

Thase twoissues as such are not new but the realisation of the potential renewahle energy can play in the contribution
to energy security ohjectives around the world. The issue of energy security is highly topica! and of strategic {ie.,
tong term) importance © Beconciling energy security objectives with sustainable energy development aspects is both
an important policy challenge and opporturity. High and volatile energy prices have maved enargy security to the top
of the political agentda. A greater contsibytion of {locally produced) renewables 1o primary energy supply could help
reduce dependency on energy imports, reduce carbon emissions and contribute toreducing income inequalities.” Global
energy security has also been one of the subiects of the summit of the G8 leaders in July Z808. In the Si. Petersburg
Plan of Action on Global Energy Security® the GB 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 ir the energy sector; enhancing energy efficiency and energy saving; diversifying the energy mix;
ensuring physical security of critical energy infrastructure; reduging energy poverty; and addressing chmate change
and sustainable devetopment.

This paper presents an overview of the potential role renewable energy can play in achieving energy security
objectives in the LAC region.® issues covered include global and regional energy demand and supply trends, {peri-)
urban energy poverty. economic effects of high oil prices, the impact of electricity sector restructuring in the regian,
financing issues of renewables, regional cooperation and energy system integration, as welt as the emerging trade
globalisation of hiofuels, an energy market segment in which the LAC region is one of the global key players.

13
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6 A comprehensive list of energy security definitions can be found in Unido (2006). From these deffnmons, two broad ;
dimensions of energy security may be distinguished: physical / quantity dimension - risks related to physu:al supplv .

shortfalis cccurring between production and consumption due to infrastrecturat failure; and economlc/ price dimension 3 !

-the risks of price distortions caused by fluctuations in the price of energy products on the world marke‘ls Energy securltyn
in daveloping countries is a complex topic with numerous interlinkages to other sustamab]e development obgectwes
Therefore, energy security needs a hread definition, like “a country’s ability to expand and optvmlse its energy reso i
portfolio and achieve a leve! of services that will sustain economic growth and poverty reducuon {RIVM, 2004},
Sub-Saharan Atrica and Latin America are the world’s most unequal regions [Warld Bank Z005a).

Available at hitp.//en.g8russia.suidoes/ 11 itm). The summit was aiso roferring to “safe and secure” nuclear powef
On a fusel basis the focus of this background paperis on rengwable sourges ofenergy Energy efficiency is not covered eve
though improving energy efficiency is at least as important in achigving enelgy security objectives. Apart ﬁom‘iun‘he T
energy security objectives, improving energy efficiency, at all stages ¢ of energy production and consumption;’ can L
economic benefits in all sectors of an economy; 5ave limited natural resources; reduce urban local air! pellut

W~

health impacts; and reduce risks of global climate change, Energv efficiency is politicaliy {even) iess comen‘ﬁous 't‘han .
renewable energy. “Energy saved is energy produced and is often & more afferdable and envnronmental#y responmble Tl

optign to meet the growing energy demand” (St Petersburg Plan of Action on Global Energy Securlty} Dasplte some .’
SUCCEss stories, there fad besn no overall '.mpmvemem in energy efficiency in the LAC region, in comrast 1w 1he steady o
improvements in other regions of the world, [
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GLOBAL ENERGY OVERVIEW: DEMAND AND SUPPLY TRENDS

* -

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

The Intergovernmentat Panel on Climate Change {(iPCC) projects that the energy demand in developing
countries and transition economigs 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, cil, 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 econocmy countries compared to developed countries will he about 80 percent to 20 percent,
compared to about 53 percent and 47 percent in 2000. However, the per-capita use of energy wil still be
highest in developed countries” IMF/World Bank (20086},

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, 2008). Three-fourths of the prajected increase in
carbon dioxide emissions results from fossil fuel consumption in non-0ECD countries.

The IEA (2004¢) expects an increase of global energy demand of 60% by the year 203C; energy demand in the
developing world is likely to more than double over the projection period to 203C. Table 1 shows the projected
globat energy demand an a fuel basis.

Table T World primary energy demand, Mioe
191 2002 2010 2020
Coal 1407 2389 2783 3193
£ O 243 3676 4308 5 074
Of which international maring huniﬁgrs 105 146 148 152
Gas 892 7190 2703 3451 4
= Nuclear 29 692 778 776,
Hydro . 04 - * 276 JRrAVCR
Biomass and waste _Bg 19 12684 .- 1478
Of which traditional biomass 492 763 828.-. 0 368
QOther renewables 4 55 10 167
Total 5536 10345 12194 14404
Source: IEA (2004¢)
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Two thirds of the world's oil and one third of global gas reserves are in the Middie East, mostly in the Gull region.
Although these countries currently account for some 27% of global crude oil supplies, they are expecied to double
their share to 53% by 2010. Figure 1 shows principal world il trade movements in 2005,

Figure T Major oif trade movements, 2005

£ usa

£71 CANADA

{1 mexco

S. K CENT. AMERICA
{71 tuROPA & EURASIA
B minoig st

ASIA PACIFIC

Saurce: BP (2606)

Currently, renewable energy technologies supply 13.3% of the world's primary energy supply, but 25% of the
developing countries” energy supply, maindy in three forms: traditional biomass™ for heating and cooking in rural
areas, modern biomass combustion and hydropower. The 1EA (2004c) projects that the global share of renewaliles in
alectricity generation will increase anly marginally, from 18% currently to 19% by 2030. "By far the most pervasive
form of renewable energy used in the developing world is fuelwood and agriculture residue used for heating and
cooking. It accounts for about 10 percent of total primary energy used, or 77 percent of total renewable energy usad
giobally” {IMF/Warld Bank, 2006}, Table Z presents renewables-based electricity generating capacities by technology
and major countries, and Figure 2 shows regional shares of renewables supply in total world renewable energy use
by technoiogy.

Wathln blomass a differentiation between three types of biomass use is usually made. Traditiona! biomass energy use:
- dnract combustnon of wood, charcoal, feaves, agnculwral residue, and waste for cooking, drying and charcoal production,
Impreved biomass energy technologies: improved and efficient technologies for direct combustion of biomass, e.g.,
’ |mprcved cookstoves. Modern biomass energy use: conversion of biomass energy to advanced fuels such as liquid fuels,
gas and electricity.
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Table 2 Renawable Electric Power Capacity in 2005, GW
Technology Waorld Developing EU2q China Germany s, India
total countries
SHP 66 44 7 35 16 30 17
Wind power 59 6.3 0.5 13 18.4 92 44
Biomass power 44 24 8 20 1.7 72 09
Geothermal power 93 47 0.8 -8 0 28 0
PY an-grid 3.1 ~0 i 0 15 0.2 -~
Solar thermat 24 0 -6 0 0 0.4 0
Ocean power 03 0 9.3 ' 0 0 0
Tﬂtal (pxcluding LHP) 182 RE B3 & 23 23 7
Mermo: LHP o 750 340 Rl 9 7 95 na.
Memo: Total electric power capacity 4100 1500 Fali 510 130 1060 n.a.
Source: RENZT (2006)
Figure 2 Regional shares of renewables supply, 2003 .
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B.?'/nf - ,1% 1,7% 0,6% sl e
195% ~. 145% Ba% vy 5% £
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THE LAC ENERGY SITUATION: DEMAND AND SUPPLY TRENDS

Table 3 shows basic energy-refated indicators by country groupings and individual LAC countries {in descending order
of their human development index}. As can be seen, mast of these indicators for the LAC region as a whole coreespond
relatively closely to those for the average of all developing countries. As stated above, however, there is a high degree
of variation among individuat LAC countries. Within the region, Caribbean countries, Barbadas and Haiti, have the
highest and lowest human development index, respectively.

Table 3 Basic energy indicators, 2002

Traditional fuel consumption Electricity GODP per unit of energy use Per capita CO2
{% of total energy consumption per capita {2000 PPP USS per kg emissions
requirements) {ki¥vh) of oil equivatent) {metric tons}

All Developing countries 245 1,155 4.8 20

LAC 198 1927 5.1 ' 24

Barbados 6.3 3193 . 4B

Argentina 3z 2383 6.9 35

Chile 125 2918 ) 36

Uruguay 354 2456 it 1.2

Mexico B 2280 55 37
Brazii 287 2183 6.8
Colombia 16 1019 9.8
Venezuela 28 3484 24
Peru 20.6 907 10.7
Ecuader 175 943 48
Faraguay L 179 B.3
Dominican Republic 12 1316 6.8
Ef Salvador 328 BB5 71
Nicaragua 479 497 57
Bolivia . 485 48
Honduras 52.8 696 5.0
Guatemalz 58.6 660 6.4
Haiti* 455 73 65
o OECD ' a1 8615 51
World % 2,465 46

* Haili is the only Least Developing Country in the LAC region, G
Sourca: UNDP (20051 ) ot
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The region’s overall primary energy mix is highly oil and gas centred, as can be seen from Figure 3." Only in the Middle
East have oil and gas a higher share tn energy supply (BP. 2008). The combined share of these two fuels has even
increased hetween 1971 and 2003. Despite the higher utilisation of hydro power, the combined shares of hydropower
and cambustible renewables has declined, from 34 to 28 percentage points, in the region’s energy balance.” Coal and
auclear power are enly of marginal importance.”” The Erergy Information Administration of the US Department of
Energy projects an ingrease of (commercial) renewable energy demand in the LAC region by 145% from 2003 to 2030,
an annual average increase of 3.3% {EA, 2000). This compares to a projected increase of slightly more than 100%,
betwazn 2007 and 2030, by the {EA (Z004c).

Three countries, Brazil, Argentina and Venezuela, account for twao-thirds of the region’s energy consumption. Brazit is
expected to increase its share in world energy consumption from 1.8 te 2.3% by 2030. Venezusla has the largest ol
reserves outside the Middls East. Venezuela also has substantial gas reserves, as do Bolivia, Argentina and Trinidad
and Tobago {IEA, 2004c). The average per capita electricity consumption in the LAC region has been rising over the
past two decades. However, it remains significantly below the world average.

Figure 3 LAC energy demand, 1971 and 2004

1971 2004
Camb. Ren. Coal C;::ll‘;. D{E’:r Coal

% 3% 18% 4%

0Oil

Gas -
20% %

203 Mtoe 485 Mtoe

Source: IEA (70068)

Figure 4 Energy production and supply in LAC, 1971-2004

Total Productien of Energy Total Primary Energy Supply*
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BCoal WOt i#Gas (I Nuctesr CIHydra/Oth. [F Comd. Renew.

OECD statistics, IEA and EIA energy omlooks Mexico is inctuded in OECD North America. OLADE and United Mations

mut\ons (ECLAC, World Bank! assign Mexlco 1o Latin America. This paper follows the convention of the sources

: quoted -

12 HVIEA statistics, combustible renewables & waste compnse solid bmmass, liquid biomass, biogas, industrial waste and
municnpal ‘waste.

13 IEA (2003a) presents energy profiles of several major LAC cguntries. Further country energy analysis briefs are available
at fuipi/ v slador.gov/ Jamaufeabisicontents himi
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The region as a whole produces more energy than it consumes, see Figure 4. Oil producers in the region have significant
potentiat for increasing output over the next decade. Brazil became & million barrel per day producer of crude oil
in 1999, with considerable production potential waiting to be tapped. In both Brazil and Colembia, the oil sector
would benefit significantly from the creation of favourabie climates for foreign investmant. Argentina is expected to
increase its production significantly (EIA, 2G06).

Qil demand is expacted to grow strongly to ZC30, chiefly by increased use in the transport sactor. Oil production is
set 1o ingraase even faster, so net exports are likely to increase. Venezuela will remain the largest oil producer in
the region, while Brazil will became a net exparter in a few years. Electricity demand is projected to grow strangly,
at 3.6% on average per year, driven by increasing income and rural electrification. The region already relies heavily
on renewable energy sources, largely hydroelectric power, to meet its electricity needs. In view of their very heavy
dependence on hydo, which can be crippted in drought years, many countries in the regior are planning to diversify
their electric-power fusl mix (IEA, 2004c).

Despite high rates of increase in natural gas consumption, particularly over the past decade, mast regional reserves-
to-production ratios have remained high. In Central and Scuth America, natural gas production outpaces regional
demand. As a result, Trinidad and Tobago continues to export LNG outside the region. Peru, and possibly Venezuela,
may also begin to export LNG outside the region over the course of the projection. Ecuador has its first liquefaction
terminals under construction, and construction on the second liguefaction terminal in South America is scheduled to
begin in 2006 in Peru. Natural gas is the fastest growing fuel source. By 2010, natural gas is likely to overtake oil as
the second most prevalent fuel for electricity generation in the region {E1A, 2006).

Renewables (mainlyiarge scale hydropower) will retain their dominant position in the sector aver the next decadas (EiA,
2008). Hydro pawer now accounts for two-thirds of electricity generation, but this share may fall to 46% by 2030{IEA,
2004c)." Electricity generation patterns in LAC vary considerably by sub-region. Both South and Central America have
traditionatly relied heavily on large-scale hydropower for their elactricity needs. However, several factors have led to
the increased use of fossil fuelled generation over the past twenty years. These include; power sector “liberalisation”
with an increased reliance on short term power sales agreements; increased resource availability and reduced costs
associated with naturai gas fuelled generation; and limited availability of large scale hydro reserves. The Caribbean,
in contrast, lacks farge hydro reserves and has minimal petroleum production (with the exception of Trinidad and
Tabago), has long been dependent almast exclusively on imported fossil fuels for its electricity generation.’

Figure 5 shows the Maxican electricity mix, from 1971 to 2004. Mexico is one of three countries (along with Brazil and
Argentina) in the region that alsc relies on nuclear power. As can be seen, natural gas has recently substituted oil in
power generation to a significant extent.

Figure 5 Flectricity generation in Mexico by fuel, 1971-2004
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14 Within the renewables grouping, IEA statistics make a dlffefentlanon hetwean hydro linciudes large’ [LHF‘] ang, srnall N

hydro power [S8HP]), combustible hiomass & waste, and. other renewables, Often renewables are separated into Iarge

hydro power and so-called “new renewables” because financial instruments to support renewab!es do tvplcallv notapply '

to LHP. This is because LHP is an established, cost-competitive technology.
15 bty Sevaeereeepoorgiindex.efm?articleid=882 froset
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An overview of the renewable energy situation in the LAC region can, for example, be found in ECLAC (2003), GTZ
{2004}, REEEP {7003), Altemonte et al. (2003}, and Huacuz {2003). As part of the OPET Network project "Promotion of
modern clean energy and transpoert technologies and policies in Latin America and the Caribbean” market analyses for
Brazil, Chile, Argentina & Uruguay, Ecuador & Belivia, the Caribbean and Mexico have been prepared. These reports
are available at the project’s web site.”” The following two paragraphs provide a short overview of the renewable
gnergy situation in Brazil and Mexico. These twao countries provide interesting examples because they are significant
producers of fossil fuels and aso very engaged in renewable energy activities. -

Approximately 44 percent of Brazil's primary energy supply comes from renewable sources such as hydropower and
biomass. Hydroelectricity represants 85 parcent of Brazil's power generation; howsver, Brazil has developed only
M percent of its hydropowar potential® with an estimated 260 GW of potential capacity available. Brazil is also the
undisputed leader in producing bivethanc! and obtained more than 40 percent its liquid fuels for transportation from
biofuels, primarily ethanol, In 2004, Brazil made commitments to increase its ethanol and biodiesel production, add
3.300 MW of smail hydro, wind and biomass generation capacity,® add nearly 3,000 MW of large scale hydropower,
and use renewables to achieve 100 percent electrification rata, all before 2010 (IMF/World Bank, 2006). The shars of
gas in the Brazilian primary energy consumption has more than deubled within a few years, increasing from 4.1% in
1939 10 8.9% in 2004, and this share is expected to rise further to 12% by 2010.

Approximately 10 percent of Mexico’s primary energy Is from renewable energy, including fuehwood and agriculture
residues that account for 53 percent of its ranewable energy share. Mexico depends on hydro for a trelatively modest
percentage of its electricity, and will likely need to expand hydro to diversify its increasingly gas-based power system.
Mexico has soma of the best wind resources in the world which to date are untapped, but is now embarking on a
commercialization strategy beginning with a combination of public and private sector projects (iMF/World Bank,
2008).

.Tﬁq IEA maintains a comprahensive déta_base covering global renewable anergy policies. it is accessible at http/iwww.
a.org/itextbase/pamsdb/grindex.aspx. 5 ’
vitp ] fananveolept oject netfindex. php P 1En.
Accor'ding to do Valle Costa et al. {2006), only 24% of the potential has so far been exploited. The potential for renewable
: hjgr"gy iiv the LAC region is significant. The region:has significant natural resources including solar, wind, geothermal,
 ~hiomass, and hydro. Due to its significant fandmass situated rear the equator, the Latin American continent receives
. abundant solar radiation with retatively little variation {Krauter and Kissel, 2005).
18 To 2% by the end of 2007, 5% by 2013, and a goal of 20% by 2020 (OECD, 2006).
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RENEWABLE ENERGY POLICIES/INITIATIVES IN THE LAG REGION

4.1 Barriers to the Penetration of Renewable Energy Technologies”

Despite the significant potential for renewable erergy in the LAC region, several important factors inhibit their wider
adoption. Decision-makers receive mixed signals from the investment literature about the issue of when it is appropriate
to develop renewable erergy technologies as substitutes for fossil fuels. In the case of renewable enargy investments,
cautious financial institutions often overestimate the risks and decide against extending loans or providing other forms
of financial support for otherwise sound prajects. In the end, projects that might be good investments and yield a glohat
environmental benefit faif to go forward because of a misperception of the risks involved {UNEP. 2004,

Given the huge potential opportunities in renewables, why are entrepreneurs and financial institutions not rushing to cash
on the opportunity? One answer is that renewable energy technologies have to overcome a series of barriers before they
can penetrate the market. The barriers have been discussed in detail in the literature on renewables (Reddy and Painuly,
2004; Painuly, 2001). In the initial stages of development, technical barriers predominate. in order for a technalogy to became
cost-effective, market barriers such as inconsistent pricing structures have to be overcome. Then there are institutional,
palitical and legislative barriers which hinder the market penetration of technologies, including problems arising from a lack
of awareness of, and experience with new technologies and lack of a suitable institutional and regulatory structure, Finally,
there are social and environmental barriers which result mainly from a lack of experience with planning regulations that
hinder the pubkc acceptance of a technology. A sound strategy to incraase the market penetration of renewables will need
to address all these barriers. Table 4 lists the barriers by type.

Table 4 Renswable energy barriers

“

.

Barrier type Examplg
Institutional Instituticnal capacity limitations (R&D, demonstration and implementation) P
Market Siall Size of the Tharke, imitey BCCEsE 10 iNtenanonal Harkets 107 modern rencwabia energy e "'}

tachnologias, limited involvement of the private secter

Awareness / information Lack of awareness / access to information on renewable energy technologies ‘,y?

Financial Inadequate financing arrangements {local, national, international} for renewable energy
technology projects e

Economic Unfavourable costs, taxes ({local and import), subsidies and energy pncgsf

Techaical Lack of access to the technology, inadequate maintenance facilities, bad quality of product
Capacity Lack of skilled manpower and training facifities ’
Social Lack of social acceptance and local participation

Environmental Visual pollution, lack of valuation of social and envirgnmental benefits

VProlicy Unfavourable energy sector policies and unwje}djﬁeﬁulatory mechanisms

Source: Painuly (2001)

20 This section is largely taken from Painuly and Wohigemuth (2006).
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There are many causes for imperfections in energy markets which constitute a hindrance for the sccially optimal
penetration of renewabile energy technologies. Financial barriers include:?!

» The largest barrier to greater renswable energy use is its cost, despite the cost reductions achieved over
recent years. But other obstacles, particularly for the increased use of renewable electricity, include subsidies
and other support for competmg conventional ‘uels (Pspecaa(!y coal and nuctear pnwef} Lack of full cost

pricmg when determining the cost of competing energy suppl:es also hinders the deveiopment of renewable
energy since the cost of enviranmental impacts are usually nat included in energy prices.

* Highdiscount rates and competition on short-term electricity prices, as seen in electricity markets undergoing
a change in regulatory framework, may disadvantage projects with high capital costs but low running
costs, such as renewable electricity systems - unless governients set up schemes designed to replace and
substitute for estimated deficiencies of the market place. In addition to cost-refated barriers, non-cost barriers
can also inhihit the greater use of renewable energy. This is particularly the case with the imperfect flow of
infarmation and the lack of integrated planning procedures and guidelines.

» Financial wiliingness and feasihility. The user may not have the willingness to pay or the possibiity to afford
the additional investment on renewable energy equipment. An additional difficulty is that conventional credit
does not fit well with the specific conditions for investment in renewable energy technologies. Renewable
enargy systems are often capital intensive and require larger up-front investments and fonger repayment
periods than other energy technologies. Investors therefore may prefer to invest in sources with shorter
payback periods, thus lowering their long-term risk exposure, even if those sburces are more expensive on a
iong-term life-cycle basis.

» Transaction costs of smaller projacts are disprapertionately high, compared with conventional projects. Pre-
investment costs lincluding financing, legal and engineering fees, consultants) have a proportionately higher
impact on the total costs of renewable energy technolagy projects. Public agencies can make grants to cover
the costs associated with estabiishing collaborative arrangements which, if successful. can be converted
into an equity or rovalty stake. The resulting financial return can then be re-deployed as grants for successive
projects.

e The free rider or public goods issue: individual consumers might be unwilling to pay for renewable energy
technologies bacause the benefits from reduced emissions are shared equally by everyone, regardless of who
pays.

& Energy price distortions; Often energy prices do not reflect the full societal cost of energy. This can be due
to subsidies that reduce the market price of energy and a lack of internalisaticn of external costs® caused by
poliution or other by-products of erergy use.#

¢ lack of commercial guarantees to enable project financing: Even if lang-term contracts are successfully

. negetiated with developing country public agencies, these agencies are not considered investment-grade

i without commercial guarantees. In many cases, foreign government agencies are encouraged to privatise

: -‘aﬂd adopt market-based pricing structures at the same time as they are required to provide sovereign

' - Q o ;gua;anteea to secure long-term debt from the private secior. As a result, the liability for the project does not

shsft from the government's balance sheet to private project sponsors. Given the limited amount of exposure

any governg t can credibly assume, renewable energy projects are often unable to compete with other

: .alnuly (2001) provides an extensive overview of aEI types of barriers.
“ 22 Altomonte and Rogat {undated) show eccnomic. and environmental implications of fuel pricing policies in the LAC

73 itis estlmated that government subsidies for convennona! energy were ofthe order US$350-400 billion in early 1990s, but
decraased to US$250 300 billion per year by mid 19909 The subsidies are both on production and consumption side.
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4.2 Renewable energy policies

Important developments in setting goals and quantitative targets for renewable energy have occurred at the regional
level, Examples of significant efforts include (UNDP, 2004}

o With the passing of Directive Z001/77/EC the European Union has adopted the overall target for renewable
energy of 12% of gross demestic energy consumption and 21% of electricity consumption of EUZ5 by the
year 2010. This “target bubble” holds for the EU as a whale, while individual Member States have different
“indicative targets” (Furopean Farliament, Z001).

» The Latin American and Caribbean Initiative, signed in May 2007 in S30 Paulo, included a target of 10 nercent
renewable energy by 2810. As a whale, this regicn had 24 4 percent of energy use as renewables in 2002, but
that includes 15.6 percent in the form of combustibie renewables and waste, which in most countries is not
renewable. Most of the Caribbean countries and a few in Latin America were below the 10 percent mark in
2002,

Severai Latin American countries have launched new rural electrification programs, including Bolivia, Chite, Guatemala,
Mexico, Nicaragua, and Peru. Most of these countries have faunched efforts to "mainsiream” renawable energy as
a standard aption of new rural glectrification efforts.® "Far example, Chile has recently recognised renewables as a
key technology as it enters a second phase of a national rural electrification program. Given this planned scale-up of
renewables for rural slectrification, regulators and utilities have realised that legal and regulatory framewaorks need
to be adopted quickly. Indeed, new laws or regulations appeared during 2604 and 2005 in Argentina, Belivia, Brazi,
Chile, Guatemala, and Nicaragua” (RENZ1, 2005).

In October 2003 a regional conference was held in Brasilia, to follow-up on commitments made at the World Summit
gn Sustainable Development in Johannesburg (WSSD)*in 2002, and to prepare the position of Latin America and
the Caribbean before the International Conference on Renewable Energy to be held in Bonn, in 2004.% “At this
meeting, the 2% participating countries agreed on a series of guidefines in a document called the Brasilia Platform
on Renewable Energies’, which highlighted one of the commitments: To promote the goal of the Latin American and
Caribbean Initiative for Sustainable Development of ensuring that by 2010 the Region will use at least 10% renswable
energy in its total energy consumption, on the hasis of valuntary efforts...”? {OLADE, 2004).

Box 1 describes the PROINFA program that aim at increasing renewable energy use in the LAC region. The PROINFA
program attracts interest because of its wide fuel coverage and interesting financing mechanism. The REIA (Box 2]

24
energy policies of most Latin American cuuntrles K
Regarding sustainable consumption and p(DdUCTIDn patterns, govemments agreed to increase substanhally the global
share of renewable energy sources, with the objective of increasing. the cortribution of renewable energy o ‘total energv
supply with a sense of urgency. They recognised the role of natuonal and voluntary regional targets and mltiatlves, and
the need to ensure that energy policies support developing countrles effarts to eradicate poverty, g .
26 The World Bank, for example, made the commitment to |ncrease its level of lending by 20% a year for the né xt f g:
for rengwable energy, a goal endorsed by the Bank's Board ; .
27 The text of the Brasilia Platform on Renewable Energles is available at hithy/fwanw, rﬂnawableq?ﬁﬂé de}pd‘?!p ai?c;rm
deniaration pdf * ; BN

k4
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Box 1 PROINFA - Pragram {0 encourages aitemative sources of energy in Brazil

R

The ma;n features of PHD!NFAS fi rst phase {?ROINFA Yare: The' additlonal cast Df thls energy WI” be equa!iy Shared
by alt househnlds connected 1o the: grid; excéudmg Low. Encome Consu mers {up i BBkWh/month plus a second gmup ;
under specsal condttmnq to he defmed by ANEEL o up m 22{] kWh/month) The Law defmes an i?P as a company

Braznl ANEEL the Natlcma Electrxc Energy Ager%cy reguiates tanffredﬂctlons {!f atlaastS(]% foraccesstatraasmtssm
< and dzstnbutlon systems for plants generatmg eiecmcnty from: Wmd bmmass anid quahfted £a- generatmn« ' :

PHOINFA contracted 144 renewabfes based elecmc:ty tHES E) pru ects However up to now, only two: wmd energy
pre;ects {a: total of. ZBUMW} and about 30UMW frﬂm SHP are under constructmn This: may. be because ‘of the'initi al
deans in the: blddmg pracess and shaws that the entrepreneurs are hav;ng dsfhcuit esin meetmg the reqwremem
eszabhshed t0:get access 1o fundlng sources “Upon successfu[ comp!etlon of PRD INFA'T it shauld fesult in-a tstai B
geﬂerahon of11,334: GWh/year{takmg mt(} acceunt the capac:ty factor nf 50% far SHP, 50% forbiomass, and 25% for
wind. Pnergy) “This amounts to almust % of the total cauntry s electracxty generazmn ?RO[NFA Wil 1
V_to pmducers of electnc‘ power from aEtematwe sources urmE they can supply (J% ef the natlcnal energy matr!x
From that'point on it iS expected that }PP= wail Have: suf%mem know how.ani afféctwe marke 'share 10 cumgete
§ s&ccessful!y :n an cpen marker ‘ :

i ‘the LAC regmn jomed W|th the U S Expurt Caunml for Renewabia Energy in settsng forth aﬂ ageﬁda forferma collaboratm
b m renewabie energy. and energy effmtem‘:y ?hss consusted of tﬁe ssgmng nf the H£IA Declafatlon (bv 16 cmsmnes} and
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Box 3

Giohal Suastainabie Lngrgy Island indtiative

The Globa Sustamahie Energy lsland Initiative {GSEI), ! g consortlum of mternatmnal NGOS and multn !atera% institution
: nctudmg the Drgamzatton afAme;acan States and UNIDO ameng others is. currently promonng aﬂd suppomng Small
and Deve oping States (SIDS) effnns in transmonmg away from energy consumptmn and sajpply pattems baseci 0%’1

o

outreach to.demonstrate SI0S commstment and efforts fcr a more sustamable energy development 3
Source UN!DO : : e , ;

e g

P convent onal fossil fuels’ towards mofe sustamah e energy develupment based on enwmnmemaﬂy sound renewable. e
i eneigy technofugles and more eﬁlc;ent ise of energy A prznc pai fucus of Hhis | snltlatwe sto support the consoildatlonf .
4 of the effarts of the Caribbean Isiand States in 0r|ent|ng theu natlonal aenefgy policy @nd deveiopment towards
renewable energy and grergy efficient technulogles iy Ima Wth theu natmﬂal pri onties the pro;ect alms to heip .
’ these |s|ands to-lay the faundatlons for mpruved energy securlty, reduced eiectnmty taritfs and mproved allocation-
- of resuurces In parallel the project focuses on exparsdmg sustaanab!e energy plannmg and impfement iy actavnaes '

among -SIDS and member nations of the AEhance of Smaltlstand States: {AOSIS) and to prowde - gomg mternatmna[ .

v
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FINANCING SUSTAINABLE DEVELOPMENT - THE CASE OF RENEWABLE ENERGY

The financing of sustainable development is a crucial element for the impiemantation of the commitments reached
at the United Nations Conference on Environment and Development (UNCED, 1993} in Rio de Janeiro in 1997 and
has, since then, been a major focus of the work and discussicn in the United Nations Commission on Sustainable
Development {CSD). Finance for sustainable development is the subject of Chapter 33 of Agenda 21.2 In 2002, the
United Nations has convened for the first time a summit-tevel meeting to address key financial and related issues
pertaining to glohal development. An unprecedented feature of the Finance for Development®® process is the active
participation of the World Bank, the international Monetary Fund (#MF), and the WTO, as well as representatives
of civil society and the business secter. Six key areas have been identified: Mobilising econamic resources within
countries; increasing the flow and broadening the reach of private international investment; Opening access to
markets and ensuring fair and equitable trade regimes: Strengthening official development assistance; Addressing
developing country debt difficulties; and improving the coherence of global and regional financial structures and the
fair represantation of developing countries in internationat decision-making.

5.1 Energy sector investment requirement

The IEA (2003%) projects energy sector infrastructure investment of $16 trillion over the period 2003 to 2030, see
Figure 6, The electricity sector is seen 1o account for most of this future energy investmant. On a geographical basis,
deveioping countries wilt require almost half af global investment.

On a glohal scale there is enough saving; in some regions, however, it is not certain that sufficient capital, frem
domestic and international sources, will be available. Mobilisation of funds will depend on the energy secter’s ability
to pravide a return high enough to compensate for the risks involved. The absence of clearly defined energy pohcms
and.the.lack.of.institutional.capacities,.human.resousces,. adequate legislative, regulatory.and, fmanmalframeworks
which are vital for attracting private investment and ensuring the proper functioning of the market, are clear barners

for attracting capital. B

financial rescurces so as to enable the internatienal communtty ‘to'take further appropriate action on the basns of accurate
and reliable data” and “Consider various funding mechamsms, including voluntary ones, and examing the possmlllty (]
a special international fund and other innovative approaches, with a view to ensuring, on a favourable. basm, the “most
effective and expeditious transfer of enviranmentaily sound technoiogies to developing counties.” (Agenda 21)

30 hatpdfweweeaunorg/esa/Hdf 4;
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“Financing for the enargy supply sector comes from three sources: internat cash generation, private financing and
public funding. The role of each of these sources has varied based on the state of development of the economy and
viahility of the sectors. Going farward this pattern of financing is expected to continue with private sector playing a
progressively greater role in the reforming economies. Cusrently less than half of the energy supply-side investments
for the developing countries and transition economies comes from internal cash generation. The remaining resource
comes from public private sources in a rough proportion two to one. However there is wide divergence in these
proportions between the low income, [0wer middie income, and upper middie income countries with the public sector
playing a dominant role in low income countries (about 60 percent of the financing) and lower middie income countries
fabout 30 percent of the financing} and private sectar playing an impartant role in the upper middie income cguntries
{about 40 parcent of the financing). The key challenge in the energy sector is the electricity sub-sector where the
current levels of investments anly fund about 50 percent of the neads of $160 billion, i.e., about $80 billion. With large
fiscal constraints in most of the countries requiring the bulk of the investment resources, these investments would
come fram either internal cash genaration of through greater private participation spurred by sector reform and viable
tariffs. Any increase in investiment levels is expected to be rether unevenly divided over the developing and transition
econamias and there could be substantial investment shortfalls in a number of countries.” [IMF/World Bank, 2006,

Figure & Cumulative energy investment, 2003-2030
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in the LAC region expected cumulative investment reguirement between 2003 and 2030 amounts to more than 1200
. bmmn doltars. More than half of this investment wili be needed 1o maintain the present tevel of supply. According
to the IEA (2003b). the investmant required to expand Brazil's energy system from now to 2030 is projected to be
) near!y $450 bitlion {in year-Z00G dollars}. inmost LAC countries, the public sector alone will not be able to provide that
fmancmg anate investment will only be forthcoming if the region's reguiatory regimes become more tzansparent
{,and conmstent




&

TR
UNIDO
A

5.2 Investment in infrastructure projects with private participation

According to UNCTAD statistics, total foreign direct investment {FOI} inflows to the LAC region rose substantially,
to US$ B3 billion, after four consecutive years of decline® "Growth in the region remains heavily dependent an the
volume of foreign capital flows. Beyond macroeconomic stability and commitment to sound fiscal and monetary
policies, the countries of Central and South America will face governance issues and severe economic disparities
between the wealthy and the poor in the region’s societies” (EIA, ZC06).

In enargy and transport, investment in infrastructure projects with private participation, glchal investment flows
fell to levels not seen since the early 1990s (lzaguirre, 2005). As in earlies y’fears. the private sctivity in energy was
girected mainly to electricity projects in a few large developing econormies. Power plants accounted for 75 percent
of investment flows ta the sector, followed by stand-alone transmission facilities and distribution companies {each
with 9 percent).

{uring 1485 to 2004 private sector commitments to infrastructure i developing countries totafled $748.4 biltion, or
$75 billion a year. But this average masks enarmous fluctuations. Private commitments rose sharply until 1997, then
fell quickly in response to East Asia’s financial crisis. In recent years they have hovered around levels like those in the
mid-1990s. Most of these investments have gone to energy and telecommunications (in terms of sectors) and to Latin
America, East Asia {in terms aof regions). Table 5 shows sectoral and regional investment in infrastructure projects
with private participation in developing countries.® The | AC countries accounted for 40% of total private investments,
Approximately, 80 percent of the investmants in LAC countries were in divestiture projects (Jamasb, 2006}. According
to the World Bank (2004}, the private sector provides more infrastructure financing than does ODA.

Due 1o the rapid expansion of private capital flows in the Jast decade, World Bank assistance to the energy sector has
shifted to providing technical and policy assistance, particularly in promoting institutional reforms, see chapter 8.
Concerning the profitability of these investment projects Sirtaine et al. {Z005) find that, “contrary to general public
perceptions, the financial returns of private infrastructure concessions have heen modest and that in fact for a
numbear of concessions the returns have been below the cost of capital. On average telecom and energy concessions
have feared batter than transport and water.”

Table 5 Investment in infrastructure projects with private participation in developing countries, bilfion dollars

1995 1998 2000 2002 2004
Sector Energy 17 29.3 274 19.2 127
Telecommunications 17.2 5.8 489 1o 450
Transport 8.2 17.5 91 36
Water and sewerage 15 2.2 43 z20
Region LAC 171 2 387 196
Furope and Central Asia 8 121 25.0 16.8
East Asia and Pacific 18.8 97 14.3 97
Middle Fast & North Africa 01 31 41 16
South Asia 38 23 4.4 5.0 s
¢ Sub-Saharan Africa 0.8 25 37 42
Total 48.7 100.9 90.2 -

Source: izaguirre {2005)

31 The resurgence i FDI occurred in 28 of the 42 ecenomies in the region for Whlch data are available. Brazil a

32

consclidated their pasitions as the largest recipients of this investment, accounting for 27% and 25% of the total, respectweiy
The largest FDI increases in Latin America and the Caribbean occurred in MERCOSUR member and associate membar codintries,
especizliy Argentina {125%), Brazi (79%} and Chile (73%). UNCTAD's World investment Report attributes the strong growth in
investment in Central America and the Carihbean mainly to a 46% rise in infrows 10 Mexico. In the Andear; Community, totat.
inflows remained almost the sarme as in 2003. Notable exceptions were Cotombia and Peru, which had clear, upturns of 53% and
37%, respectively, and Venezuela, Ecuador and Bolivia, which saw decreases. ,,-

From 1980 to 1998, infrastructure spending decreased from 6 to 4 per cent of total government expendlture in Afrlca frorn 12
10 5 per cent in Asla and from 1110 6 per cent in Latin America {UNCTAD, 2006). wl
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5.3 Renewable energy financing mechanisms

In industralised countries there is of lot of experience with financiat instruments to promote renewable energy for
electricity generation. For an overview of the great diversity of mechanisms see for example Menanteau et al. (2003);
Mitchell and Connor (2004); Ringel {Z006); Sawin and Flavin {Z004). Ir: principle, there are several classifications for
mechanisms to financially support renewabie energy.® One classification would be along the development chain of
renewable energy technologies. According to this classification, renewable energy technolcgies can be éupported
at the B&0, the investment, the production and the consumption stages. Another classification wauld be whethar
supply and/or demand or price and/or quantity of renawable energy are supported. Finally, differentiation can be

made whether regulatory or voluntary and/or direct or indirect mechanisms are employed.

Table B summarises types of support measures for renewabie energy, their poirt of operation and targst audience.
R&D measures are needed first in order to create new technolugies; then measures aiming at commercialisation and
market creation follow. For a technolagy to penetrate the market, the consumer has to adopt it. Therefore, in many
cases, information and education campaigns are alse necessary.

Table & Types of Support for Renewable Energy

Measure Point of Operation Yarget Audience
RD&D support Basic research to early Ressarchers, renewable energy
commercialisation technology suppliers
Project-based finaocial suppost Commergiali-sation Renewable anargy genaratars
Guarantead markets or buyhack rates Commerciali-sation Electricity retailers
Green pricing Market creation Electricity rstailers and consumers
information and education campaigns Market “normaii-sation” Consumers

Sonntag-0'Brien and Usher (2004) classify the financing models based on the stage at which financial support is
provided. Their categorisation is foliowed here with some modifications.

« Start-up capital support to meet up-front costs for raising capital, building market awareness, and transaction costs,
which are genarally high for ranewabfes. Business development grants and seed capital financing fall in this category.

« (perating capital support, which includes lines of cradit, credit enhancements for loan provision, and small
" and medium scate enargy enterprises growth capital funds.
¢ lines of credit refers to creation of credit windows in national or local banks, with support from
international finance institutions/dorors, for lending to renewable energy enterprises.
e Credit enhancements refer to various subsidies provided by international finance institutions/donors
y to seften toan financing, either for the lender or the borrower through risk sharing or interest-rate
*’reductmns These assume the forms of (i} partial risk guarantees, which ensure debt-servicing
paymenis 0 the lender, and (i) partial credit guarantees, which are used to extend foan repayment
periods, zmprovmg the project’s cash flows in the process. The guarantees can motivate hanks to lend
for projects they percelve as risky.

o e

3. hls sectmn is largely taken from Painuly and Wah!gemuth (2006).

34 Bemde the objectives, it is not immediately clear what criteria shou!d be applied to assess the success of a project or program,

R A_Posszbie ‘triteria according tc which support mechamsms can be judged include: effectiveness {e.g., total capacity installed or

b tota1 kWh of electricity generated}, cost-effectiveness (kW,’ kWh/ ), shortterm economic efficiency {shortterm cost minimisation),
long térm: econamic efficiency {incentives for innovation), éqlity (fair distribution of costs and benefits), certainty for industry,

tran_spg',rency, transaction costs, and market conforeity {especially important in liberalised electricity markets),

el
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Credit enhancement can also be achigved through interest rate subsidies which fower the cost of
financing for the borrower, The credit risk in this case remaing with the local bank/institution providing
the credit, and hence can be applied only if the market potential is big and ripe for development.
Credit enhancement leads to access to business finance to the renewable energy enterprises, one
of the major objectives of several World Bank/GEF renewable energy projects. In some cases, thay
combine credit enhancement with support to the manufacturers and/or dealers to meet & part of their
husiness development costs in initial stages. with a view to develap the supply side of the renawahle
energy market. In yet other cases, they combine the credit enhancement with subsidies tied to the
nerformance {for each unit sold) to lower the high initiat costs of the renewable energy equipments
with the view to davelop the market, which, in turn, is expected to [ead to lower the cost of renswable
engrgy equipment through economies of scale and learning.

©  Growth capital funds are similar to seed capital financing but use a mix of commercial capital and donor
funds, and reduce the risk of investors by financing the project through equity or debt. Experience with
these funds has been mixed.

* End user financing has several variations, including: o The supplier credit model, in which the renewable
energy enterprise provides a short term (312 month) credit to the end user for purchase of the rengwable
energy equipment/system. The equipment manufacturer could also extend credit 1o the renewable energy
enterprise for this purpose.

°  The consumer credit {or micro credit} madel, in which local firance institutions provide loans to users
{households, for example) to buy the renewable energy system. renewable energy enterprise in this
case transacts an commercial basis with the users. Credit enhancements, using partial guarantees
and interest rate softening, has also been applied with consumer credit.

®  Several World Bark solar home systems projects have used what they refer to as a "dealer sales
model, which uses the consumer credit approach with credit enhancement. in this modsl, the deater
sells the system to the end user, which can be sometimes on credit. The dealer is provided support
through access to business financing. Some additional support{performance based subsidy to dealers)
has also been provided te develop the market. A part of the cost in this case were covered by the
project, which involved dealer training and dealer husiness financing.

° In the fee-for-sesvice model customars pay for the energy service that is provided to them by an
energy service company. It makes the energy affordable and minimises the long-term risks for the
customers as the ownership and maintenance of the aquipment lies with the anergy service company.
The World Bank used this model in Argentina, Benin, Togo, Dominizan Republic, and Cape Verde. in
the World Bank gnergy service company delivery models, financing for anergy service companles
was provided through either government or muitilatera| sources, but channelled through. commercaal W

i

o~

financiers in many cases. :

°  The lease model is similar to the fee-for-service model as the cwnership of the eqmpment lies leh
the leasing company, which typically are specialised financiaf institutions. It has been, used fun blg
mostly on-grid power, generation equipment.
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Box 4 LAC Off-Grd Electofication Prograss

heme systems It also éevelops svnergles wuth its telecammumcatms carrpanent whuch fmances the'extensmn ot
cell. phone radm and TV services th the same Tural areas In addntmn the: pro;ect pfOVideo a complemeniary fund f(){ 5
Uthe productwe use of e%ecmc:ty antd: tetecommunmatmns mfrastructure ; N
: Rura% electnﬁcatmn programs in severai LAC countrles are expl clt!y lncorporatmg iarge»scate mvestment in: so!ar ;
hame systems for soms of the, homes 1o be e[ecmf &d. Gav‘ rnmems are. recogmsmg geogyaphsc rural- areas that are ;
: non vaab i for gnd extension, and enactmg exp!scnt pohmes and subsmles far renewabies in these areasto supg!ement :
hne extensmn elagtrification; programs. For example, Braz:l p!ans ta electnfy 2 5 million hausehﬂids by 2008 undertha
“‘{uz para Tadns prugram (a%mut ?i}[} GDO have alreadv been electnfled} ang has tafgeted 200 UBU or abou’t 10 persem
of: these bsu%ehnids for senewable energy e _ ; :
E_fln Nlcaragua the' PERZA rural electuf iation project fonuses on mnovatwe p'ubhc/ps wate off gnd e‘ectnmty deiwery
5me&:hamsms camp%emented by. ruraf mlcrofmance and busmes ”deve"' ment ser' i 'gmﬂcanﬂy enham:e the :
'develnpment impact’ of rural eiectnfscatmn S LT
T Argentma the PERMER pmgram mc!udes a cance"ss:dn' k

R

Box5 Enggy E:yzemn‘se Dfavef{},@mem‘ by Eilo

energy enterpnses in-six cfevelopmg countrles ln areas such as start—up flnancmg (m the form of debt énd ec;utty}
enterpf ise deveiopment serwces such as husmess ;) anmng managemem s’zructurmg and fmancsa! plannmg, and’

i Seﬂegai Tanzama Zambla and Bfaznl

assnstaﬂce in securmg Iate; szage fmancmg The cauntnes mclude Ghana
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Box s flsvolving Fund For Smalf Hydro Schemes in Peru

i

? agencues and government mstnutmns The project was mmated Wrth the Vi ew to prawde gl ecmmty to remote areas :
" nnnt reachabie thr{}ugh conventmna[ gnd The fund has provréed foan finance to 15 furai eiectnflcatmn prolects Df \'
H

: was gwen whzch Ieveraged US$ 2 5 mniilcm from govemment and-other agenmes ‘te prn\nde electncnty to 150[}0
‘ pesple Techmcal assssta fice for prnpesal preparatlon Wwas prowded and regional and:local werkshops were arfanged

to cyeate awareness The project needed snc;ai sntermedlatmn formmg pre- eiectrsﬂcatmn committees, or-other ad
! hoc orgamsatmns 10 uperate and mai ntam ‘the’ plant {Barnett 1998] and requlred techmcai mtermedlataon in addatmn f

' ta fmanc&al intermadiation. Repayment Eevels thave'tigen high but consaderable tnme ‘and effart had to be: expended 1
% to mari(et both the fund and: the idea. of hydro power Dverall the project expenence implies that.micro- hydro i is, not i
i vmble without some. support as. h0useholds had to be pfovcded subsrdlsed power to make at accessnb[e tn them - ;
' Snurce!DB R SRVI BN . _ ' e !

/,x,.w,v.mm.m.ﬂ. T L e S R e

Box 7 Generstion and Defivery of Repewable Fnergy in the Isia de fa Juventud, Cuba

: UN DO is. cunentiy execut ng a GEF- funcfed pfo;ect Generatlon and Deltvery of Henewabfa energy in. the ista of
Juventud Cuba, arented to- riemonstrate the techmcal gconomicat and finangiak viahili ty Df reg!acmg fuet il based
electrlc;ty generation, and: heat production based :on‘renewable energy resources' N he ‘rogect Wl” address barners :

: to the cievelopment of renewable energy thmugh technical ass;stance and’ soften; ng of: finance in order to. achleve ;
attractwe initial. condmﬁns for wihd’ power and bmmass gasification technologv markets _1e aroject wnl! mtmduc

P new and innavative’ fmanc;al and mstltutmna! strucmres to gncourage pnvate mvestments_,support ecgnomncal!y

vsable enwronmentally sustamable markets and enhance local manufactunng capac;ty for renewable ene{gy

technnlogms in Cuba As a resuit a robust markat and ‘strong.institutional and fmancuai capaclty at theenatmnal
ievei for suppmtmg renewable enrgy nwestment pmjects will emerge that would make (Iubas ecnnomy less reli a?ﬂj
on umported fossil fuels to meet its’ grawmg energy needs, and'in the process, alst help in: reducmg overali GHG: ;

: emlssrons through wide-spread use of renewatle energy technnlngies in the country 85 weH as mwthe Carfbbearr ;

reglon The project aims at instafling a farge b:omass gasmer phant far power generatton to the tune of I5MW; four i

gas ifier applications {about 6 MW thermal} to be. placed at four industrial sites for heat production and a wmd farm :

. {Kurricane proof] ta produce 1:5 MW of electncny 10 augment power suppfy on the fsfa de £ Juventud

i
3
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Energy Security in the Latin Amerigan and Caribbean {LAC) Regien;
Heopveahin fnergy as a Viakle Alsrasiive

{(PERI-} URBAN ENERGY POVERTY

"The 'slectricity divide” has nat received as much attention as the digital divide” (UNCTAD, 2006).

UNDP (2000} defines energy poverty as “a lack of chaice in enesgy services {in terms of reliability, quality, safety
and protection of the environment] under economic conditions that provide support for the economic and sociat
development of families and individuals”.® Most studies on energy poverty focus on rural energy povarty, typically
as measured by access rates to modern forms of energy, and energy affordability. Some LAC countries, however,
are highly urbanised. Over 70% of the total LAC population lives in cities (WEC, 2006}; in 2002, 82% of the Brazilian
popuiatien lived in cities {GNESD, 2(05). The issues of electricity access are quite different in rural and urban areas.
“Rural areas in low-income countries often lack any infrastructure for providing energy services whergas most urban
areas have energy providers that already serve better-off populations” (Werld Bank, 2006).

“The preporticn and number of poor people in urban areas in relation to the total showed a significant and steady
increase in the 1990s aver the 1980s. The number of poor peaple in urban areas in 1980 was 14 per cent lower than
that of the rural poor people in rural areas. In 1999, the number of urban poor was 74 per cent higher than the rural
poor. in 1980, the urban poer accounted for 46 per cent of the total poor in the region while, in 1989, that proportion
rose to 63.5 per cent” GNESD (2004). Agenda 21, Chapter 7 (promoting sustainable human settlement development),
has a distinct program area on “Promoting sustainable enargy and transport systems in human settiements”, %

"Since the 1990s, the phenomenon of urban poverty has become increasingly more impartant than rural poverty, both in
quantitative and gualitative terms, affecting nearly alf Latin American countries. While in 1980 the number of people i the
region living in poor conditions was 136 million, of which 46% were considered urban population, by 1999 the total number
of poor people had increased to 211 million, with more than 63% fiving in Latin American cities. As a result, urban poverty
has doubled in the last two decades, while the numbar of rural poor has remained stable” (WEC, Z006).

it is generally assumed that urban populations are healthier, more literate and more prospercus than rural populatmns
UNHABITAT.(2006} shows that the urban poor_suffer_from_an_urban penalty. ”Slum dweliers in develgping countr es

are as badly off if not worse off than their rural relatives.” There is evidence showing that poor people urbanise fas{er
than the population as a whole. This implies that anticipating their needs will require a stronger focus on urban ISSUES
(World Bank, 2004}

baeing a significant elerment of these needs™ (WEC, 2006). . L
36  httpffewwowun, urg]f»saf‘,u\:(iw,’ducumen%slﬂgendezUengl|s.hjugo'1dd21t,l‘mpwr7 feten I .
37 Areview of energy consumption patterns in 45 cities reveals that for the poorest income households i in the rl y

up to 50% of their energy consumption is from traditional fusls - wuod and charcoa! {ESMAP, 2005b) : ’
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inthe 1980°s, with the liberalisation of Brazilian energy markets, energy companias found themselves forced ta review
their pricing policies at the very time when energy costs were going up. The use of cross-subsidies became much
more difficult and the inevitable increase in tariffs for vulnerable social groups magnified the energy poverty problem
{ESMAP, 2006a. Today, around 11.5 million pecple in Brazii stifl have no access to eiectricity {(GNESD, 2005).%

The implications for the energy sector are that demand growth will occur mainly in urban and peri-urban centres,

revisiting fundamentally urban/peri-urban energy policies. Cleaner energy technologias and renewabde energy are
important elements in addressing the problems of urban air pollution and climate change in the LAC region.

The following box presents the Brazilian PRONAI program. It is an interesting example of an innovative program that
deesn't just provide a safe source of electricity for slum dwellers. It alse documents proof of residence, necessasy far
gefting a phone and establishing credit, in addition to other benefits.

Box &  PRONA!- Frogram for Nonnalization of infermal Areas

R oot

'i“

The new onentatlan of the" energy policy focuses on ensurmg the access to electricity to all citizens - the “universalization

et energy access” {GNESD, 2005). e

V‘;?\

and that the emphasis’in the actess issue’is likely toshift to the peri-urbidn aféas. The demographic trends call for

7 s
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ECONGMIC IMPACT OF HIGH OIL PRICES IN THE LAC BREGION

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

Basad on recent estimates by the IMF, a susteined $10 per barret increase in the oil price would result in a 0.4% fall in
the real GDP of non-QFCD countries as a whole (including oil-exporting countries) after one year. The economic impact
of an oil price increase on the group of developing countries and transition economias as & whole is lower than for the
QECD as a whole, because the developing countries grouping includes several oil exporters {[EA, 2004b). LAC would

. suffer less from an increase in ol prices, reflecting the fact that some of the larger countries in the regions are net

exporters or close to a pasition of balance in their oil exports and imperts (BraziP), Economic growth in LAC would
be reduced by only (.2 percentage points.

The challenge for oil exporting countries is to use the extra resources well. Incremental fiscal ravenues arising from
the higher cil prices need to be spent wisely (UNDP/ESMAR 2005). To aveid the risks of developing a lopsided
economic structure, care must also be taken to avoid & rapid and excessive appreciation of the real exchange rate
that would divert resources out of nen-oil, traded goods activity (ADB, 2005). “Energy exports themselves may create
barriers to that development and diversification. Export rents flowing into a narraw structure of elites may increase
social divisions, perpetuate authoritarian regimes, and fund civil or regional military contlicts. The export sector may
bring technology, training and markets but may also divert resources from other sectors. Energy exports therefore
create risks for the exporting country and investors in it as well as its trading partners” (Mitchell, 2002).

Even when excluding the oil exporting countries of Ecuador and Venezuefa, Latin America shows the fowest expos"ifr'

as measured by the share of oil imparts in GDP, to oil price increases among all developing regions. This has mamEy' .

been the result of Brazilian policies aimed at substituting oil with hydropower and alcohol, and at incraasi ng dumestick L

production of hydracarbons {UNCTAD, Z005c).

)’h

39 Production in 2005: 1.98 million barrels per day, consumption in 2005: 2.18 million barrels per day. (!EA 0|I Market Report)
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However, this average numbers for the whole region mask the considerable hardship being faced by net oil importers.
Substantial cutput losses are expected to result for some Caribbean countries and Central America; and, in the latter
case, the recent surge in oil prices is expected to cause GDP growth to be aver 1 percentage paint lower in 2006 than
otherwise.™ Caribbean Small Islands Developing States are 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 ingraases electricity praduction costs substantiaily. Some islands spend a very
significant share of their foreign currency earnings on fuet imports. On the other hand, regional oil exparters have N
reaped windfalt gains from recent fuel price increases.

“The palicy response to the sharp increase in petroleum prices has varied across the region. Net il exporters have
tended to avoid letting prices adjust freely, with fuel prices being frozen for years in several cases (Ecuador, Trinidad
and Tobago, and Venezueta). The oil windfall has helped finance the budget in Ecuador and led to an expansionary
fiscal stance in Trinidad and Tobago and Venezuela. Net ail importers have tended to allow domestic fuel prices 1o
adjust, although there have been exceptions. In most FCCB countriss, for example, fuel prices are tightly regulated
and pass-through has baen limited; in some other countries, taxes on petroleum products have been reduced to
cushion price increases {Guyana, Panama, and Peru); and in many cases, higher fusl prices have not shown through to
glectricity rates (Guatemala, Guyana, and Haiti)."#

~ 3w

ri

AQ° Bigte ‘;‘www irf orgleniernal/np/ ’s;mec?mxaf?@ﬂﬁ; 11208 him,

~Energy security in many islands countries depends not only on the geopolitical factors that govern access to energy and
the price*of energy, but also on the safety and ecologlcai criteria of the alternative supply options. Security of energy
"supghes W|I¥ improve as lccal resources are developed in & sustainable way. The use of renewables can play a major role
in malntamrng energy security (European Commission/U NDF, 1398).

- 42 ?&”ég} 5L Fvaarininat.or glextenmal/ np/speachesy 2005 101306 k.
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Regulatory refarm can be a pewerful contetbutor to improving (industrial) competitiveness, Countries are increasingly
recognising that traditional regulatory structuras have been holding back the development of economies, including
in those sectors where new technologies have changed the nature of the market.® Industrial strategies should
emphasise enhanced productivity and competitiveness. "The key to raising productivity to competitive levels lies in
improving industrial capabifities” {UNIDO, Z0G4). The inability of the public budgets of many LAC countries to finance
infrastructure also hampers their economy’s competitiveness. Generally, industry policy imtiatives focus on facilitating
trade and promoting investments; ensuring a competitive business environment; and building firm capabilities and
competitiveness. The contribution that industrial development makes to poverty reduction is generally acknowledged.
Several aspects dominate the debate over regulatory reform and objectives of delregulation in enargy industries:

+ the mave from command-and-cantrol {o incentive-hased reguiatory approaches based or the removal of entry
barriers in competitive markets;

» the pros and cons of structural measures such as privatisation, and vertical and horizantal separation of
formerly integrated monopolies;

& the ways to ensure achievement of important non-econamic objectives {such as environmental protection and
access to energy for the poor) in a more competitive environment at a minimum cost for society, and

¢ the design of regulatory mechanisms and institutions.
Energy systems which da nat cover their costs in the long term are not sustainabie, and long periods of not cest-covering

prices may jeapardise future energy availability and, therefere, security. In a perfect market, with externalities fully
reflected in energy prices, marginal cost pricing would be the socially_optimal way._to.allocate.rescurces. Hnwevers..w -

#T

energy markets are far from perfect. There are numerous causes for a deviation from the “textbook model”, Ieacﬂng

to sub-optimal market results ar., in the extreme case, no market-based result at all. Market failures can be breadly
cfassified into the following types: imperfect competition, externalities, public goads and mcomplete/asymmemc
information. Table 7 presents these generic types of market failure and instances in the eiectnmty andustfy Dug,

to these various typas of market failures, government intervention in energy markets is Sometlmes justified to.? %
improve overail sector efficiency and. consequently, to achieve the goals of energy ac essnhlhw availability a
acceptability. :

43 Regulatory reform is aiso used to promote competltlon technologlcal innovation, productivity, structural adjus!ment ar:d
rnarket contestability. .
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Energy Security in the Latin American and Caribbean (LAC} Region:

Table 7 Types of market failure in efectricity markets

Market faiture

Electricity sector example

External effects which lead o a discrepancy
between private and social costs or benefits

Public goods which are insufficiently or
not at alf provided for by private firms

Barriers to markat entry and exit
Imperfect competition -
monopolistic and aligopolistic behaviour

Missing futures markets

Negative external effects: environmental potlution; Positive external effects:
improved system rellabllm,M

In e!ectnmty grlds tachnical dtspatch rehahﬂny satety anda
continuous flow of energy are cften perceived as public goods.
Energy security has characteristics of a public good which is not
properly valued by the market. It tends to preduce a level of energy
security that is less than optimal from the society’s paint of view
(Bietacki, 2002),

Natural menopoly of glectricity distribution
(Naturally} monopalistic behaviour of electricity grid operator;

oligopolistic behaviour of power generators

Increasing scarcity of fossil fuels is aot {(fully} reflected in current price

Missing market transparency, incomplete

The regulator does not have all information necessary for efficient regulation

and asymmatric information

The woridwide process of electricity market reforms started in a LAC country, Chile, foliowed by Britain, and has
since then spread globally.** LAC countries have generally been among the first io privatise and restructure their
infrastructure {not only energy) industries. The LAC region has been the most progressive region in the developing
warld in terms of deregulating the electricity industry. The drive towards a market-oriented crganisation of the enargy
industry was concentrated in Latin America — “in part because the debt crisis of the 1980s had ferced these nations
to be among the first to confront the need for private investment in the power sector” {Victor, 2005} Not surprisingly,
there is a tot of literature available on that topic. An overview of the experience with the energy reform process in
the LAT region can, for exampte, be found in BLADE {2000}, Estache et al. {2001}, Arango et al. {2006}, Hall and Lohina
{2004), Williams and Ghanadarn {2006), Gabriele {2004), and Bouiile and Wamukonya {2003},

However, it is important to recognise that the fundamantal interest of mest developing countries in electricity sector
. refarm stems not from any desire ta change ownershig and/or to introduce competition for its own sake, but fram
\ . he.fact that they have no choice but to attract foreign private investors if their power systems are to grow fast
enough to keep pace with demand. The reforms’ depandence on attracting foreign capital makes clear the conseguent
qunerablllty 10 volatife international financial conditions. The burden of price subsidies, low service quality, low
o co!lectmn rates, high network losses, and pocr service coverage have meant that many governments are no longer

w:llmg Dr abie to support the xisting arrangements in addltson mternat ional deveiopmpnt agencies have engagad in
: n W1I!|ams and Ghanadan (2005} conclude “that improving reform will require emphasizing a broader 58t Gf objectwes,
ﬁm(ﬂudmg service prowsngg, public benefits, effective regulation, and social/political fegitimacy.”

xp!oreTapnc&:’inffasﬁumme aspx’?mbwn& AL ﬂ&dweci an=ase),
recent overview of the experience with electricnty deregulatlon can, for example, be foundin Sioshansi and Pfaffenberger
EAAN (2006) L N

o EULAC Summlt in Vienna, 2006.
LY] OECD (2004} estimates that in Latin Armnerica and the Canbbean where the electricity sector has been reformed, subsidies
aoceunt for around 9% of total subsidies.

"
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A general feature of the power sector reform procass in the LAC region is that the main stages of reforms have heen
implemented in relatively short matter of time, Figure 7 shows the sequence of electricity sector reform measures in
LAL countries. In Brazil, for example, the guiding principles of the New Power Sector Regulations are “to recognize
hydropower as the major saurce for expanding electricity services and integrated management of the water stocks;
to pursue diversification taking into account the complementary nature of other sources; and to ensure the supply of
electricity to all citizens, connecting afl hausehald to the grid ar praviding decentralized power sources to meat their

[
energy requirements” {do Valle Costa et al, 2006).
Figure 7 Sequence of electricity sector reform measuies in LAD
1. Argentina
1989 1992 1992 1992 1982 1892 1982 1992-93
| I — P
. i . 1| Peguiigr |, - b+ Incemive Wholesale competition: Frivatization,
Corporatization l_' 1‘ Hectricity Law } ENRE} Restructuring Reguiaton Pool {SAME) + cunsracts "" | 1PPs D:T0% {192}
- PCARL+ (TPA G:50% {921
T 100%{'93- 361
2. Brasil
1995 19% 1997 1997 1998 1999
" Restructuring Privatization Frwamaimn Regulator . Privatization | I N
Electricity Law [ : t—' ( f—‘ ’ Incentive Wholesale competition:
( {Partial 0: 0% LANEEL) Regelati 8.50% F' Pucl (fited volume)
[RCAP) + (TPA +contracis
3. Chile
1978 1381 1882 1982 1382 1982 1985 1997
Regulatsr 1, Corporatization Elactricity Law |-+ | Restiusturing 1, Incentive Re W i Privatization
nulation holesale competitian Sy IPPs
{Gowt. agency) (Partal) {Etfigiency Std) SEMEE, § oy} B, G, T-30%
+nTPA +Contsacts
4. Colombia
1994 1994 1995 19% 1997
Fleomiciy Reyulator Inentive Regulation Wholesale competition Privatization
Law lb" {CHEG) }_’ Emma'm}—'memmﬂq[ \PCAFY< TPA | Pooi(bid based)+ comracts| | B:70% 96197} Ps
D: 50% {'97-58)
T 0% 98- 71
5. Peru
1992 1994 1954 1995 1995 1995-99 1997
ity l Regulator i Incentive Reguiation | . it Privatization |
Electricity Law |- Torif Can?mission”‘]' | Restrutturing -~ (Eﬁ}c\encquld.iL ~+ | Wholesale competition - 80% {551 IPPs
OSINERG {97} {SRMC, G only} 6 60% 351
{Bovt, agenties) + contracis TI‘QU“:"O rag)
6. Bolivia -
1994 1994 1995 1995 19%5 1945 1996 1996-97 2000
Etagtricity Mnrpuralilau'on}" Restructuring Regulator Incentive Regulation ’—’[C‘i"“"lm”"“"k Wholesale compatition ’—' Capitaltization br |-
- ‘_] It I Sput SAMID) 0:30% 96
SlD) + (TPA v conlracts T 3930 !'57!
7.El Salvador T
o .
1994-95 1997 1997 1998 1998 1998-99 i
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“Although in the liberalization process of many LAC energy markets, renrewable energy did not occupy a prominent
place, there now seems © be a new international trend to develop such resources, which wilt begin to play a
more central role, especially in meeting the increasing demands far energy in the process of industrialisation
and development” (Zuluaga and Dyner, 2006). The impact of power sector liberalisation on the use of renewable
sources of energy is contradictory. Theeretically there is more potential space for using renewables because the
industry’s generation segment is not longer monopolistically structured; on the other hand, one generally chservabie
phenomenon assodiated with pawer sector reform is the increased reliance an short term power sales agreements
which constitute a clear barrier for renewables-based electricity generation, mainly because of their capital-intensive
nature and, therefore, long pay back times. Innovative support mechanisms, such as Brazif’s PROINFA pragram, allow
a cost-effective promotion of renewables for power generation even under conditions of a competitive market.

The final verdict on enargy security effects of increased competition is stilf out, as impacts can go both ways. Possible

effects of sector reform an energy security include:

“The liberalisation of downstream gas and electricity sectors has clearly brought important economic
benefits, but it can also have consequences o energy security. in prometing efficiency, increasing the size of
the market, and diversifying supply, market reforms will reinfarce energy security anly if sutficient incentives
are built into the design of thaose reforms. investors need to be motivated to provide the degree of security
demanded by consumers through investments in additional capacity. Exclusive emphasis on cost efficiency
could compromise security. With careful market design and the right incentives, for examples capacity
markets, liberalised markets can be a powerful toal to attract sufficient investment and bolster security of
supply” {IEA, 2005}.

* FEnergy sector regulatory reforms could be compatible with or even enhance engrgy supply security.

Governments, while withdrawing from energy investments themselves, need to create a positive climate
for rade and investment. With increasing market liberafisation, there is a growing need for governments
o monitor private sector actors and deal with market failures. Certain investors might be looking for
concentration through mergers and joint ventures, for example, which might conflict with government policy
of prometing liberalisation and fostering competition [UNDPE 2000).

L)
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ENERGY TRADE AND ENERGY SECURITY

9.1 Intraregional Energy Trade — Ragional Cooperation and Integration

Until recently, regional and national political conditions were such that countries tended to rely on their own energy
resources. Some cross-border electricity interconnections existed, but they were usvally of limited capacity and
huilt to provide backup to remote or isoiated border systems, rather than to optimise the use of combined resources.
This hmited intraregiona} trade is also due to the large distances invoived and to the phenomenal geographical
obstactes {IEA, 2003a). The main reason, however, for the historical absence of significant energy exchanges and
interconnections is the relatively good energy endowment of individual countries. LAC countries possess ahundant
and varied energy resources {including oil, natural gas, coal, biomass, and other renewable sources), as well ag
great hydropower potential, even though these resources are not always evenly distributed. That uneven distribution
underscores the potential for large-scale intraregional energy trading. There are very promising prospecis for
integrating energy markets through natural gas and electricity grids. The integration of gas and electricity markets
is taking place mainly in South America, where refarms in the pawer anc oil and gas sectors opened the doors
to projects for karge-scale international gas pipelines and electricity grids, mostly on private sector initiative. The
marketing of natural gas and electricity at the intraregional and regianal levels does not cnly lead to a more optimum
use of resources; it also helps to consolidate sector reform in small countries and to increase the availability of
cleaner fuels in many of them (IADB, 2000).

“South America’s southern cone area is atready crisscrossed by gas pipelines linking Botivia, Brazil, Argentina, Chile,
and Uruguay. In addition, a number of new pipelines are under discussian, which would fink Peru with Ecuador and
Chile, Venezuela with Colombia and Brazil, and Colombia with Panama. The new lines could later be linked with each
ather and with existing pipelines to create a Sputh American natural gas grid—an idea that is being promated by

B

)

Vengzuela” (EIA, Z0086).

America.

9.2 Interregional Energy Trade — The potential role of biofuels

Animportant factor that could affect energy security is the extension Uf wﬂrld trade liberalisation to energy products
and services. Interregional trade is dominated by exports of crude Bl and petroieum products. internalmnal trade i
bicfuels is mostly confined to ethanal, which is by far the- most widely used of the biofuels {93. 5% of mtai bqofueis

produced). However, vegetable oils have the largest pgtennal for growth {(UNCTAD, 2005h), s i

Fuli regional integration of Central Amerlcan glectricity markets, initiated by the signing of the Central "Amerlcan .
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""lntematmnal trade is seen to offer opportunities, &ither with other developing countries or with deveioped ones.
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Brazii produces some 15 billien liters per year of ethanol from sugarcane, making it the largest ethangl producer in the
world." It reached this position by {aunching a nationai ethanal program, Proéfcool, in 1875 in the wake of the first ol
price shock ang during a period ot depressed world sugar prices. The Prodicool program was etectively eliminated
in the 1990s with the liberalization of hydreus alcohol prices. However, the government still provides a measure of
support to ethanol production through a combination of market regulation and tax incentives. Ethanol production
grew an average of approximately 75% per year from 1976 to 1989. By the mid 1980s, ethanul csnsumgyop 1 exceeded

gasoling cansumbtion on a volume basis, and more than 9C percent of new cars sold in Brazil used ethanol {ESMAP
2005a). ESMAP {2005¢) documents the experience with biofuels in Brazil.

Brazil is aiso by far the most cost-effective producer of fuel ethanal - with production costs of about $G.22/litre of
athanol {$0.33/litre of gasoline equivalent} (OECD, 2006). Ethanol from sugarcang grown in the centre-south region
of Brazil is by far the cheapest biofuel today.™® European ethano! is a factor of 2-3 times more expensive than ethanol
from Brazil, domestic agricultural policy reforms might influence domestic production levels of ethanol in Europe and
ramoval of trade barrier could encourage production i regions such as Latin America and {in a negative way) Furope
(OECD, 2008).

Canada, Colombig, the European Union, India, Malaysia, the Philippines, Thailand, and the United States have all
adopted targets for increasing the contribution of biofuels to their transport fuel supplies {UNCTAD, 20G5a). OECD
{2006} provides an overview of international biofuels policies. In Eurcpe, a Communication from the European
Commission {Z00B) sets out an B strategy for biofuels with three aims®

e o further promate biofuels in the £U and developing countries, ensure that thelr production and use is
globally positive for the environment and that they contribute {o the objectives of the Lisbon Stratagy taking
into account competitiveness considerations;

» 1o prepare for the large-scale use of biofuels by improving their cost-competitiveness through the optimised
cultivation of dedicated feedstocks, research into “second generation” biofuels, and suppart for market
penetration by scaling up demonstration projects and removing non-technical barriers;

» tgexplore the opportunities for develeping countries ~ inciuding those affected by the reform of the EUf sugar
regime — for the production of biofusl feedstocks and biofusls, and 1o set out the role the FU could play in
supporting the development of sustainable hiofue! production.”

On the benefit side, increasing the use of biofuels can imprave energy security, greatly reduce greenhouse gases™
and many poflutant emissions, and impreve vehicle perfermance. Their production can also enhance rural economic
development ¥ These benefits are difficult to guantify as they are externalities, and not reflected in the market price
of b:ofLeIs {IEA, 2004a).

Hnwever there are considerable barriers to international trade: agricultural production subsidies, high tariffs, entry

barr ers (car manufacturers’ recommandations for biofuel hlends vary accarding to countries, with na limit an ethanal

content in Brazrl while it is excluded in European countries) (UNCTAD, 2005b).

B;ofue!s techislogy is easy to transfer and diffuse because, for vegetabie oils in particular, there is no need for the
»Momplex andustr:al prucesses used in the production of other kinds of renewable energy (wind turbines, photevoltaic
o neis or sofar panels f“ insiance),

;- The second largest ethanol producer is the United States (REN21, 2006). These two countries account for 90% of woridwide
“ethanol production. The European | Umon accounts for more than 30% of global biodiesel production.
9 UNCTAD {2005a) estimate the cost of ethanoi production in Brazil to be in the range $0.23-0.29 per litre.

50 European governments intend to mcrease ‘the share of biofuels in total EU fuel consumpticn to 5.75% by 2010,

51 Frondei and Petars (2006} investigate the envumnmental and econamic implicaticns of the suppart of rapeseed-based
blGdIeSBl as a substitute for fossil diesei. They flnd that the energy and greenhouse gas balances of this environmentat
strategv are clearly positive. Yet, it appears to be unclear whether the ovarall environmental balance is also positive. Most
1mportamly, though, bicdiesel is not a cost-efficient emission ahatement strategy.

52 Rura! empioyment may increase significantly, as in the casé-in Brazil, where ethiano! production genarated 706,000 direct
“jobs’ and’ 35 ‘miltion indirect jobs, mainly in sugar cane production {(UNCTAD, 2005b).
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CONCLUSIONS

Energy security:

* Energy security is generally defined as the availability of a regular supply of energy at an affordabie price.
Most definitions of energy security siress twa dimensions, a physicat / 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
rasource portfolio and achieve a level of services that will sustain economic growth and poverty reduction”
(RIVM, 2604}, Energy security in developing countries is a complex topic with numerous interlinkages to
cther sustainable development abjectives. Energy security must, therefore, be integrated into energy policies
alongside other poficy ohjectives, such as developmental and environmental goals.

Energy demand and supply trends:

¢ (lobal demand for energy is likely to increase significantly over the next decades under almost all scerarios
available, particularly in the developing world. This projected growth, together with high fossil fuet prices and
an increasing concentration on a few oil and natural gas supply countries, brought energy security concerns
1o the top of the political agenda. . . . S

+ Energy production in the LAC region as a whole is greater than its energy demand. This excess supply is
also projected to hoid over the next decades. However, this does not imply that there are no regionat energy
security issues because there is a great variety in the sub-regicnal energy situation: Several countries are
net exporters of hydrocarbons; others are significant producers of hydropower; in some LAC countries the
contnbutlon of renewables {ewher in the form of tradltlanai fuels and/or more modern forms of renewables) 13

fuel mports ;
» The fact that - for the region as a whole - energy productmn exceeds enaigy demand, huwever masks great‘ '
intraregional variety and a great diversity of the energy situation within individual LAC countnes For exampie W L V
in Mexmo ong of the argest oif producers, there are rural areas that are sml unconﬂecred tg: the gnd Overall 5

» The energy situation in LAC can also be charactensed by remnte rural areas that yet 1o be coﬂﬂec
grid; the continued prandunced dependence fossil: sources of energy; the low progress in energv efflmency
improvement; and a severe shortage of capital for investment, particularly in the power sector R
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Financing sustainable development and renewables:

!

Numerous international and regional organisations are activeinthe LAC region to promote its renewable energy
sector: At the regional level, these organisations include the Latin American Energy Organization (OLADE},
the United Nations Economic Commission for Latin America and the Caribbean {ECLAC), and the Department
of Sustainable Development of the Organization of American States (DSD/0AS). International organisations

involved in renewable-energy-secicr-activities inciude-for exampie-the: Bretton Woods Institutions and the -

Inter American Development Bank {IADB). Tha Deutsche Gesellschaft fiir Technigche Zusammenarbeit {(GTZ)
is also very active in this part of the waorld.

LAC is characterised by a significant endewment with renewable energy resources which — in relation to
their potential - have so far only been tapped to a small extent. A greater contribution of renewables to
LAC's primary energy supply — along with higher energy efficiency on the supply as well as the demand
side — appears in many instances well suited to contribute te all dimensions of sustainable develepment,
Renewables can be an attractive option for adding medern energy capacity: it is flexible in scale and it can
provide electricity {gither an-grid or off-grid), heat and biofuels for transportation.

Mabilising financing for energy investments is important in order to provide environmentally sound energy
services and to achieve the Millenium Development Gosls. in the LAC region, for example, the share of paaple
living in paverty has not baen reducad during the last two decades. Renewable energy-powered applications
can, in many cases, offer viable options for improving productive capacities and, conseguently, reduce
poverty.

in the LAC region expected cumulative investment requirement between 2003 and 2030 amounts to more
than 1200 billion dollars. More than half of this investment will be needed to maintain the present ievel of
supply. In most LAC countrigs, the public sector alone will not be able to provide that financing. Sufficient
private investment will only be forthceming if the region’s regulatory regimes became more transparent and
cansistent.

Despita the significant potential for renewabie energy in the LAC region, several impartant factars inhibit their
wider adoption. In the initial stages of develgpment, technical barriers predominate. In order for a technelogy
to become cost-effective, market barriers such as inconsistent pricing structuras have ta be overcome. Then
there are institutional, political and legislative barriers which hinder the market penetration of technglogies,
including problems arising from a lack of awareness of, and experience with new technologies and lack of a
suitabte institutional and regulatory structure. Finally, there are social and environmental barriers which result
mainly from a lack of experience with planning regulations that hinder the public acceptance of a technelogy.
A sound strategy to ingrease the market penetration of renewabtes will need to addrass all these barriers,

Dlrect and indirect investment subsidies, operating incentives through regulatory measures that require
hi_ghel payment to power generated from renewables and green energy marketing strategies are some of the

"""’S:Gp;ji\f‘side mechanisms successfully used, mostly in developed countries. The schemas have been carried

gut thrnugh regu!amry measures, obviating the need for direct interaction with end users, and thus avaiding
high transactmn costs. This has worked well in developed countries in introducing renewables for electricity
generation. Preferentlal | financing for renewables has also been made available in several countries. Financing
mechanisms on the end@g}s\e; sitle have also evolved; thus revoiving funds have been used to provide credit to
the end users, renting and {é;% ing schemes have been promated by utilities or third parties, and hire purchase

|m|30rtant than the choice of an economic |nstmmem is the avaitability of a coherent set of polic:es to promote

- renewab e energies at all stages along their Geve’.{}pmem chain, such as the regional-speciic support program

_:PHOINFA
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Urban energy poverty:

+ WMost of the projections indicate that by 2020 more than half of the woild's population will Yive in urban
P centres. In the LAC region already more than 7G% of the total population lives in cities; in Brazil, for example,
this share stands at 82%. In LAC, urban paverty has doubled in the fast two decades, while the number of rural
poor has remained stable. The urban poor also suffer from an “urban penalty” due to enargy poverty, ig., a
lack of choice in energy services under economic conditions that provide support for the economic and sceial
development of families and individuals

» “Although the reduction of poverty is perhaps the most important concern in the devetoping world, there is
significant environmenta! interest associated with the use of new energy sources which will help to reduce

the environmental impacts that have been caused by traditional forms of energy based on the combustion of s
fossil fuels” {Zuiuaga and Dyner, 2005). )

e The resulting pressure from an increasing urbacisation on the demand for the various forms of energy is - L
not well known. The implications for the energy sector are that demand growth will accur mainly in urban -
and peri-urban ceatres, and that the emphasis in the zccess issue is likely to shift to the peri-urban areas.
The demegraphic trends call for revisiting fundamentally utban/peri-urban energy policies. Cleaner energy
technologies and renewable energy are important elements in addressing the problems of urban air poltution
and climate change.

Economic impact of oil price shocks:

» (il importing developing countries are generally to a greater extent affected by ail price increases, mainly
becauss of their higher energy/oil intensity and general economis fragifity. The LAC region as a whole would
suffer less from an increase in oil prices, reflecting the fact that some of the larger countries in the regicns
are net exporters or close ta a position of balance in their oil experts and imports. Regional oil exporters have
reaped windfall gains from recent fuef price increases. e .

» Evenwhen excluding the cil exporting countries, Latin America shows the lowest exposure 1o oil price increases
among all developing regions. This has mainly heen the resuit of Brazilian policies aimed at substituting oil
with hydropower and alcohol, and at increasing domestic production of hydrocarbons.

* However some net oil importers in the region face considerable hardship. Substantial output logses can be
expected for some Caribbean countries and Central America as a result of higher odl prices. Some.i I8 ands
spend a significant share of their foreign currency earnings con fuel imports,

Governance and market efficiency in the LAC electricity sector:

7

term power sales agreements which constitute a clear barrier for renewables-based eiecmcny generatmn :
mainly because of their capital-intensive nature and therefore, long pay back times. As in many other parts
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of the warld, gas-fired electricity generatian has increased substantially in the LAC region. Innovative support
mechanisms, such ag Brazil's PROINFA program, allow a cost-eftective promotion of renewables for power
generation even under conditions of a competitive market,

*  The final verdict on energy security effects of increased competition is stilt out, as impacts can go hoth ways.
Exciusive emphasis on cost efficiency could compromise supply security.

Energy trade and energy security:

¢ Until recently, LAC countries tended to rely on their own energy resources. Some cross-border electricity
interconnections existad, but they were usually of limited capacity and built to provide backup to remote or
isolated border systems, rather than to optimise the use of combined resources.

» The main reason for the historical absence of significant intraregional energy exchanges and intergannections
is the relatively good energy endowment of individual countries. LAC countries possess abundant and varied
energy resources, as well as great hydropower patential, even though these resources are not always evenly
distributed. That uneven distribution underscores the potential for large-scale intraregional energy trading.
There are very pramising prospects for integrating energy markets through natusal gas and electricity grids. A
higher degree of integration would clearly enhance regional energy diversity and security.

» Tha marketing of naturat gas and electricity at the intraregional and regional levels does not only lead to g
mgre optimum use of resources; it also helps to consolidate sector reform in small countries and to increase
the availability of cleaner fuels.

* Animportant factar that could affect energy security is the extension of world trade iberalisation to energy
products and services. Interregional trade is dominated by exports of crude ol and petroleum products.
International trade in biofuels is mostiy confined to ethanol, which is by far the most widely used of the
biofuels.
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