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Opportunities to Use the Clean Development Mechams (CDM) and Other Options
to Face the Climate Change. An Application to Peru.

Carlos Quiroz Melgar
Department of Energy and Environment
Chalmers University of Technology

Climate change is forcing countries to increas# teareness and their actions to mitigate and/or
adapt to the new situation. Recognizing their raspmlity in the historical accumulation of an-
thropogenic greenhouse gases (GHG) in the atmoshédely accepted as the main cause of the
global warming), most of the developed countriesepted binding targets for their emissions. To
keep their emissions inside the limits or to offdeir excess, these countries develop mitigation
actions worldwide, which at the same time produwmines through the transaction of carbon
credits in the carbon markets.

Peru is one of the countries were these mitigadiions are applied. The country has good poten-
tial to develop carbon projects in the energy amddt sectors, but the actions have been very lim-
ited until now: Peru only holds 0.7% of the totatémes generated.

This thesis has the objective of analyzing and eariasg the current situation of Peru as a host
country of climate change mitigation actions finethdy the carbon markets. Nowadays, the coun-
try has more information available than ever, Iha independence of the involved sectors keep
environmental, energy and investments informatigmasated among them, making it difficult for
investors to have a broad idea of the situatiomsTthis paper also aims to join dispersed research
efforts in order to make visible the current stébe, trends of investments, as well as the barriers
and opportunities that the carbon markets facesin.P

As a result of the investigation, it was clarifighét Peru’s industrial sector is small, being tpams
tation sector the principal energy consumer anatarpial area for developing carbon projects.
Even though it's relatively small size, the powectsr offers profitable opportunities of invest-
ment, highly attractive to be complemented withoimes from carbon sales. Finally, the forest
sector, which is Peru’s main source of GHG emissitue to deforestation, holds the largest poten-
tial for developing carbon projects by implementnefprestation and conservation actions. Forest
projects are needed, not only due to the businggsrtunities, but to avoid destroying one of the
most valuable resources of the country: its bioditg.

Recent environmental information is lacking, somhadata from year 2000 was used.

Keywords:
Peru, carbon markets, Clean Development Mechan@niyl, voluntary carbon market, GHG
emissions, energy, reforestation.
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AR Afforestation/reforestation

AWG-C Ad-hoc Working Group on Long-Term Cooperatifction under the Convention
AWG-KP Ad-hoc Working Group under the Kyoto Protbco

CDM Clean Development Mechanism

CER Certified Emission Reduction

CH, Methane

(6{0)) Carbon dioxide

COe CO2 equivalent

COES Comission of Economic Operation of the Pamélectric System
COP Conference of the Parties (Kyoto Protocol)

DNA Designated National Authority

DOE Designated operational entity

DREM Regional Direction of Energy and Mines

EB Executive Board of the UNFCCC

ERPA Emission Reduction Purchase Agreement

ET Emissions Trading

FONAM National Fund of the Environment

GDP Gross Domestic Product

GHG Greenhouse Gases

GoP Government of Peru

GWP Global Warming Potential

HDI Human development Index

HFC Hexafluocarbons

INEI National Institute of Statistics and Inforrieat

IPCC Intergovernmental Panel on Climate Change

IRR Internal Return Rate

KP Kyoto Protocol

LDC Least Developed Countries

LULUCF Land Use, Land Use Change and Forestry

MINAM Ministry of Environment

MINEM Ministry of Energy and Mines

MSW Municipal solid waste

MUSD Million US dollars

N,O Nitrous oxide

NAMAS National Mitigation Actions

OSINERGMIN Supervisor Organism of Investments ireigy and Mining
PAAMCC National Action Plan for Adaptation and Mjsition against Climate Change
RDF Refuse derived fuel

REDD Reducing Emissions from Deforestation anceBbbegradation
RER Renewable energy resources

SK Sulfur hexafluoride

SIDS Small Islands Developing States

UNFCCC United Nations Framework Convention on Cten@hange
usD US dollars

VCM Voluntary Carbon Markets
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Climate change is occurring. Independently fromdfseussion about the anthropogenic origin of
the global warming in the planet, temperature tsmghigher over the world and its consequences
are affecting especially the developing countidsgre resources for adaptation are scarcer.

The United Nations through the U.N. Framework Caoriies on Climate Change (1992) developed
a strategy to fight against the climate change dxyrehsing the anthropogenic emissions of green-
house gases (GHG). With the entry into force of ky@to Protocol (1997), emissions binding
targets were determined for the developed countesistorically they were who emitted most of
the GHG currently accumulated in the atmosphere. Ritotocol defined flexible mechanisms that
permitted developed countries to reduce their eomssoutside from their borders, in order to
maximize the efficiency of their reduction effor@ne of these mechanisms, called Clean Devel-
opment Mechanism (CDM), permits developed countidegerform their reduction actions in de-
veloping countries, maximizing the use of resour¢emsferring technology and helping to the
sustainable development of the host country.

Peru is a developing country. Almost 60% of itsitery is covered by forests, which includes part
of the Amazon rainforest. Peru has been experignoimtinuous economic growth, which is re-
flected in the increase of the demand of energytaadjrowing consumption of resources.

Peru is not a large emitter of GHG. The countrgdustry is relatively small and its power genera-
tion sector is clean due to a high hydroelectrimponent. However, its condition of tropical coun-
try and the large economic unbalance inside tha@tcpare the cause of a continuous and danger-
ous deforestation: 150 000 ha of forests are dg=strannually, mainly due to slash-and-burn prac-
tices to increase agricultural land in the Amazegion. Deforestation destroys natural carbon
sinks, freeing the carbon dioxide (g@resent in biomass to the atmosphere (carboriddidx one

of the GHG). Measures to control deforestation &G emissions in the country are resource
scarce, thus achieving poor results.

The availability of energy resources, large forastas and the world experience in the use of
mechanisms against climate change have opened dowvito Peruvian investors. By utilizing
cleaner energy sources, recovering and protectiresfs and putting more interest into the carbon
market, they have the opportunity to run a proféabusiness while collaborating with the fight
against climate change.

This thesis is made to analyze the current sitnaifdhe application of the mechanisms to face the
climate change in Peru, to give the interestedstors a general view of the carbon market and its
potential, and to analyze the interests of curirergstors in this market.

(( Fo):
This thesis has two main objectives:

a. To analyze the current situation of use of the €lBavelopment Mechanism (CDM) and
other carbon market mechanisms in Peru.

b. To analyze the possibilities of increasing the as¢hose mechanisms in sustainable in-
vestments.
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The following questions are expected to be answasealresult of this work:
a. Should Peru put attention on the climate changeeist®d business?

b. What are the investment opportunities in carbonketarin Peru? What is required for in-
vesting on it?

c. Is CDM suitable for energy projects in Peru? Wpetof projects is it suitable for?

d. What are the expectations for carbon markets io Pes post-2012 scenario?

(- = C

This Thesis required carrying out an extensivadiiere review about climate change, the institu-
tions that work trying to control it, the mechangiteveloped with that aim and the relationship
between this established system and Peru. Therchsalout local (i.e. in Peru) greenhouse emis-
sions, related institutions and the carbon markats been extensive as well. The content of this
work has been organized so that the reader cato dggiow the current and future situation of the

carbon markets in Peru, as well as the existemisitnvent opportunities.

In Section 2 information about the situation ofrdite change in the world as well as the measures
designed to try to control it are presented. Tlatmns, which are centered in reducing the emis-
sions of greenhouse gases (GHG) to the atmosphave, created global carbon dioxide markets

which are central in this investigation. In thi<&en the following questions are answered:

What are the global actions to face and control ¢imate change? How have these actions been
performing? What are the markets generated throtigise actions? What is the future of these
actions?

In Section 3 the situation of climate change inuHempresented. GHG emission levels of different
sectors and the country’s organizations involveaontrol are shown. Thus, the most pollutant
sectors are identified, which is basis for follogrianalysis. The questions answered here are:

What is Peru’s level of greenhouse gases emissidfisit sectors are the main sources of Peru’s
emissions?

In theory, the sectors with highest levels of GHfissions should present the majority of opportu-
nities to develop GHG emission reduction projectd participate in the carbon markets. For this
reason, only the sectors with the highest levadrofssions are analyzed in order to determine the
potential for project’'s development. The questiobé answered is:

What is the potential for developing greenhouseegaamissions reduction projects in the most
relevant sectors, i.e. energy and forestry sector?

In Section 4 these relevant sectors are analyzedoire detail. Involved organizations and legal
procedures related to the development of carbojegiin each sector are shown. Some projects
already applied in Peru or suitable of being apptes described, including calculations and their
positive or negative outcomes. This Section’s arnoishow good initiatives that could be used by
new project investors.



In Section 5 the carbon projects that have beerldped in Peru until the early 2012 are analyzed.
The aim is identifying a trend that project investbave been following so that the scenario of
future developments in the carbon markets coulddbermined.

In Section 6 all the information presented during teport is discussed in order to form a compact
picture of the situation. An important outcome hisralentifying potential barriers that an investor

will probably face when planning a carbon projecPeru.

Finally, the conclusions from this work are present Section 7.
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The term "climate change" refers to all forms dfnaltic unsteadiness, which is any difference
between long-term statistical values of the metegroal parameters calculated for different peri-
ods but relating to the same geographical areana@# change may result from factors such as
changes in solar activity, changes in the plarmtital elements, natural internal processes of the
climate system, or anthropogenic forcing (SouN®IDC, 2012

+( =0 )

The greenhouse effect is a natural phenomenonotwatrs when radiation coming out from the
earth is reflected in the atmosphere, returninthéosurface and heating it. Without this phenome-
non, the temperature in our planet would be at [B3%C colder. An energy balance in the surface
of the earth is shown in& +?( (sourcelPCC b, 2007. Near half of the incoming solar radiation
(168 Wn¥) is absorbed by the surface. In turn, the eartfase reacts emitting energy in form of
infrared radiation (350 W), which is partly reflected to the earth’s surfénethe layer of gases
in the atmosphere. That re-incoming radiation caitise greenhouse effect.

Reflected Solar Incoming 235 Outgoing
Radiation Solar Longwave
107 Wm? Radiation Radiation

342 Wm? 235 Wm™

Reflected by Clouds,
Aerosol and
Atmospheric
Gases
77

Emitted by
Atmosphere 165

Emitted by Clouds

Absorbed by Greenhouse

67 Atmosphere Gases

3 324

Back
Radiation
390
Surface
Thermals Evapo- Radiation 324
transpiration Absorbed by Surface

Figure 2-1. Energy balance in earth’s surface (IRC2007)

There are several gases that cause the greenhiterste Bhe most abundant ones are water vapor
(H20) and carbon dioxide (G Water vapor is part of the natural cycle of pi@net. The contri-
bution of human is too small to be representativedmparison with the natural processes. Howev-
er, CQ is a different case, since it is well known thatrtan activities are an important source of
emissions (through fossil fuel combustion in vetsclpower plants, etc.).

The concentration of COn the atmosphere has increased rapidly duririgwascenturies. Studies
made on ice cores permitted to known the concéntraitf greenhouse gases in the atmosphere
since thousands of years agt& +?+ shows the change in concentration of ,G@r the last

10 000 years, where an increasing trend is clesm fmiddle-18' century. IPCC’s analysis of ice
cores reveal that current GGoncentration, around 396 ppm (in Mauna Loa olaery, source:
CO2now, 201 is far above the values for the last 650 000€E80 to 300 ppm)IRPCC, 2007.



Measures in different parts of the planet give toldal evidence for the rising of temperature.
"& +?- (adapted fromiPCC b, 2007 shows results from measures made in differernt pdrthe
planet, with different methods and under differstutdies. They coincide in one thing: the trend
increases from the beginning of"2@entury.
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Figure 2-2. Change &0 in the ice cores from 10 000 years ago (IPCC, 2007
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Figure 2-3. Temperature time series measured ferdiit zones of the planet (IPCC b, 2007)

The period where CQconcentration increases coincides with the peribdn humanity increased
the use of fossil fuels, especially petroleum, Whiiegan to be extracted in large volumes since
1859 (Drake’s first well in Pennsylvania).

A direct analysis of these coincidences could ssigtat temperature in the earth is increasing due
to increase of concentration of €@ the atmosphere, which in time is caused fohruogenic
emissions due to combustion of fossil fuels. Howetlee interaction between all involved factors
is more complicated. In fact, the complexity of tlenate system is a scientific challenge that



could be likely solved through experiments at gladzale, which is in practice, near to impossible
(Rydén, 2008

Even though discussions arise about the certaintizgenscience behind global warming, it is true
that climate is changing around the world. Conseqeg of global warming are becoming clear:
increase of sea levels, temperatures, change ghhleri seasons are signal that risks of a change in
the climate system are high for humanity. Impactsid be catastrophic in sensitive ecosystems:
loss of biodiversity, shortage of water supply doodd availability could have a huge impact on
society.

In order to face global warming, actions to miteg#tte consequences are highly necessary world-
wide. The available scientific research indicated €CQ is directly a main reason of this problem,
so the actions to mitigate G@missions deserve to be supported. It is clearttenomic activities
are directly related to the use of fossil fueldpdestation and other ways to emit or free,@®the
atmosphere, mitigation actions should be considtrdower the impact of mankind on the earth’s
climate system.

+ + :0) ) ) ) =

In 1992 in Rio de Janeiro, countries joined anriragonal treaty, the United Nations Framework
Convention on Climate Change (UNFCCC), to consideat they could do in order to limit aver-
age global temperature rising, its consequencesiacessary solutions in order to cope with these
changes. The Agreement entered into force in 198FCCC, 2012 The ultimate objective of
the Framework Convention igd' prevent dangerous anthropogenic interferencettan climate
system

In 1995 the countries Parties to the UNFCCC begamdet annually in the “Conferences of Par-
ties” (COP), aiming to assess the progress in mgalith climate change. Currently there are 195
Parties to the Conventiodd NFCCC, 2012

This treaty itself sets no mandatory limits on esass for individual countries and contains no
enforcement mechanisms. Therefore, the treatyrisidered legally non-binding. Instead, it pro-
vides for updates (called "protocols") that woudd srandatory emission limits. The principal up-
date is the Kyoto Protocol. The Kyoto Protocol vea®pted in 1997 after finishing negotiations
aimed to strengthen global response to climategian

Liabilities of country members were categorize@ itiiree groupsAnnex | countriesyhich are the
industrialized countries and economies in transjthtmnex |l countrieswhich are developed coun-
tries paying for costs of developing countries; Bloth-Annex | countrieshe developing countries.

Annex Icountries are those who ratified the Protocol emmimitted to reduce their GHG emission
levels to targets that were mainly set below thé®0 levels. This can be done by allocating max-
imum emission allowances to big industries insturtborders. These industries can only exceed
their allocations if they buy emission allowancasthey could compensate their excesses through
a mechanism that is agreed by all the parties t6 CBIC.

Annex llcountries are a sub-group of the Annex | countiiégy are the OECD members, exclud-
ing those that were economies in transition in 1992



Non-Annex | countrieghedeveloping countries, are not required to reducs®an levels during
the first commitment period.

Climate change is a complex problem, with consegeenn all the aspects of existence on our
planet. The response to it lies in the need toaedmissions. In 2010, governments agreed that
emissions need to be reduced so that global temyperancreases are limited to below 2° C
(UNFCCC, 2012

+- = c 2

The Kyoto Protocol (KP) is an international agreatrimked to the UNFCCC. The KP was adopt-
ed in Kyoto, Japan, on 11 December 1997 duringhing COP, and entered into force on 16 Feb-
ruary 2005. The KP is what “operationalizes” theRONCC. It commits industrialized countries to
stabilize their GHG emissions.

Box 2-1. Greenhouse gases under the KP and glodvaihig potential

Global-warming potential (GWP) is a relative measaf how much heat a greenhouse gas traps in the
atmosphere. It compares the amount of heat trapged certain mass of the gas in question to {the
amount of heat trapped by a similar mass of carioride. A GWP is calculated over a specific time

interval, commonly 20, 100 or 500 years. GWP isregged as a factor of carbon dioxide (whose GWP is
standardized to 1). For example, the 20 year GWRathane is 72, which means that if the same mass
of methane and carbon dioxide were introduced th&o atmosphere, that methane will trap 72 times

more heat than the carbon dioxide over the nexte2s. [PCC, 2007

The substances subject to restrictions under thadéRhe ones that are rapidly increasing theiceonn
trations in the atmosphere or the ones that hdasa GWP. Six are these GHG:

Carbon dioxide (C§, Methane (CH), Nitrous oxide (BD), Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs), Sulphur hexafluoride {5F

The KP sets binding emission reduction targets3fblindustrialized countries and the European
community. These targets result in an average ®2fissions reduction compared to 1990 levels
over the first “commitment period” of 5 years, fr&@08 to 2012.

KP only binds developed countries because it razegrthat they are largely responsible for the
current high levels of GHG emissions in the atmesehas result of more than 150 years of indus-
trial activity UNFCCC, 2012

In 2005, when KP entered into force, the first Ntegeof the Parties to the Kyoto Protocol (MOP
1) took place. In accordance with KP requiremethts, parties launched negotiations on the next
phase of the KP under the Ad Hoc Working Group artfler Commitments for Annex | Parties
under the Kyoto Protocol (AWG-KP).

Due to USA'’s negative to ratify the KP, and to u# them in conversations, a parallel stream for
negotiations on post-2012 outcomes was create®07:2he Ad-Hoc Working Group on Long-
Term Cooperative Action under the Convention (AW-C

In 2011, at COP-17 in Durban, the Parties to thedéBided that a second commitment period,
from 2013 onwards, would follow the end of thetfitcemmitment period. The length of the second
commitment period still needs to be determingFCCC, 2012
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Under the KP, three market-based mechanisms weegett in order to providénnex lcountries
with tools to offset their emissions when they weot able to make enough emission reductions
inside their borders. These mechanisms create ketrfar the emission allowances, making possi-
ble to reduce a party’s emissions by developingepts that reduce emissions where it is more
cost-effective, for example in developing countrielsese mechanisms are:

a. Joint ImplementationPermitsAnnex Icountries to implement emission reduction projects
in anotherAnnex Icountry, in order to receive certificates of retitut of emissions (called
Emission Reduction Units, ERU) to meet their allosatargets.

b. Clean Development MechanisfPermitsNon-Annex kcountries to generate Certificates of
Emission Reduction (CER) by implementing emissieduction projects in their territory.
Those generated CERs could later be traded witheRrnrcountries that require to buy
emission allowances in order to meet their targets.

c. Emissions TradingThe market mechanism that permits certificatesmission reductions
to be traded by thA&nnex Icountries in order to meet the targets imposetheKP.
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There are 193 Parties to the KP, including sevefréhe Annex lcountries. Together, they corre-
spond to 63.7% of the total emission presentetiérAhnex lof the KP UNFCCC h). However,
KP’s first commitment period ends-up on 31 Decenfti2, and a new agreement to extend it to a
second period has still not been signed. Someegdntive expressed their intentions of not signing-
up new commitments alleging that the current mg6lG emitters worldwide (China and USA)
are not included in the agreemen®JARDIAN UK a, 2011 Canada already signed on November
2011 its withdrawal from the KP at the end of tiistftcommitment period (Canada’s emissions are
3.3% of theAnnex Iparties’ emissions).

During the last COP held in November 2011 in Durtiwuth Africa, governments could not agree
all the terms of the second commitment period ef KiP. Instead, they came up with the also-
called “Durban Platform”, which states that the tBeol will remain operative until year 2015,
when they should have designed a legally forcindyl@inding instrument applicable to all nations,
which would entry into force in year 202G JARDIAN UK b, 20111
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CDM is one of the three flexible market-based mewras created in the KP. It brings Annex |
countries to develop projects that could reducessioms where it is more cost-effective, for exam-
ple, in developing countries. The emissions thas¢hprojects avoid are transformed into certifi-
cates of emission reduction (CER). One ton ob&€@voided generates one CER. The project own-
er can then trade its CERs in the world emissioaskat, known as “emissions trading” market
(ET). During the process the country where thequtojs implemented (called “host party”) is ex-
pected to be benefitted by technology transfer iamagrovement of local facilities, which must
agree the local criteria of sustainable developr{@€biv, 2012

The amount of CERs generated by a project is oedatinrough procedures called CDM methodol-
ogies, which are specific for each type of projéctshort, for this calculation, a baseline scemari



is determined, which represents the situation #ifess-as-usual continues to be applied. The base-
line is compared with the situation where the pegabproject is implemented. As the emissions in
the proposed situation are going to be lower thahe baseline scenario, then this differenceas th
amount of avoided metric tons of carbon dioxideiegjant (tCQe).

Baseline determination, verification of reductidremissions and certification have to be made by
a third party, authorized by the UNFCCC. Once iedif the CERs are issued by the UNFCCC
Executive Board, becoming a product that couldrdaed in the market of emissions.

The most important requirement in CDM is that thepoesed project can prove that it produces
additional reduction of emissions when compareth wie baseline scenario. The process becomes
especially difficult if the project is unique irsitlass, since a new CDM methodology has to be
developed. Then, of course, baseline determinatierification, monitoring and certification be-
come tougher as well, increasing transaction astistime usedJinqueira, 200p
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To March-2012, there were 3977 CDM projects registdy the UNFCCC Executive Board. Cur-
rently an annual average of 579.18 million CER$¥eig generated worldwide. To the end of
2012, it is expected that 2 130 million CERs w#l ¢eenerateddDM, 2013.

The country which is currently producing the higheamber of CERs annually is China with

370.42 million CER/year (63.86 % of the total),Ié@ed by India with 64.39 million CER/year

(11.10% of total). +?( and "& +?/ show the worldwide distribution of issued CERsthg

main host countries. For comparison, the parti@padf South American countries is shown in
+2+ .

Table 2-1. Annual distribution of issued CERs byngpal host countries (April, 2012)
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Table 2-2. Annual distribution of issued CERs inBoAmerican countries (April, 2012)
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Figure 2-4. Current distribution (%) of annual is§LCERS by host country (April, 2012)

To April-2012, the majority of registered proje¢68.61%) are energy related, followed by waste

handling and disposal projects (13.47%). For curdéstribution of projects by scope, se&
+?9(CDM, 2013.

{08) Mining/mineral /i
production (1.19%) |'|I ;

{07) Transport (0.26%)4] |
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hitp:ficdmounfeec.int (c) 03.04.201 2 14:57
Figure 2-5. Distribution of registered project aittes by scope (April, 2012)

Several critics were done to CDM. However, it hasiaeably gaining acceptation around the
world. The positive experience of early actors emaged others to develop new and diversed pro-
jects. "& +?1 shows the number of presented projects per mantingllast 8 years. The slow-
down of the trend between years 2008-2011 is ebtaterarious factors such as the world econom-
ic crisis in 2008 and the lack of strong and ckgneements in the UNFCCC’s COP in Copenhagen
(2009) and Cancun (2010). It is remarkable thatesiear 2011 a new growing trend of presented
projects appears, maybe trying to catch the laat gkthe first commitment period of the KP.
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The second commitment period of the KP [2013-2046till unclear. However, it is noticeable
that the UNFCCC has recognized a need to “force”gkpansion of the CDM to the least devel-
oped countries (LDC), small islands developing &tatSIDS) and other countries in Africa. In
October 2010, the AWG-KP proposed that for the rethmitment period at least 10% of the
CERs will be generated from projects hosted in swations Winkelman, 2011
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Figure 2-6. CDM Projects entering to validation(262012] CDM, 2013
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It is possible that the CDM market could changeitsent trends after the end of 2012 when KP’s
first commitment period is over. The EU expressed turing the “transition period 2013-2015" it
will continue with the carbon emissions tradingteys as it is known, but putting more attention
on the LDC countriesHU a, 2009. Thus, LDC and SIDS countries could tend to catrege the
new post-2012 CDM projects. This situation couldbably cause a decrease in number of new
CDM projects in Latin American and Asian countries.

In the meanwhile, CERs continue being an importamhmodity in the EU’s emissions market
(EU-ETS), even though spot prices have been dene&sely. Evolution of CER’s market spot
price is shown in two diagrams if& +?3 (sourcesENL, 2012andFClim a, 2012.
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Figure 2-7. Evolution of CER price [2010-201&NL, 2012; FClim a, 2012
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The CDM has two main purposes: a) Perfmhex Icountries to reach their binding emission lim-
its in a cost-effective way; and, b) helprAnnex lcountries that host the CDM projects to devel-
op sustainably through technology and capital fearfsom developed countries.

As shown in previous sections, the CDM has beenessful developing GHG emission reduction
projects worldwide. However, there has been a laogeentration of the projects and signed CERs
in the big transition economies (China, India, Bjamstead of investing in poorer countries. Thus,
there are several opinions against the ability BMCto contribute to the sustainable development
in host countries@Isen & Fenhann, 20Q8r to promote a real cleaner developmdtegrson,
2007).

However, if financial issue is analyzed, it canhetdenied that CDM has been effective to make
additional projects profitable. This is especiallgar in those projects that produce abundant and
cheap carbon credits, such as projects that redexafluorocarbons (HFC-23) emissions, even
though they are claimed neither to contribute ® ghowth of the renewable energies nor support
cleaner production. ABearson(2007) explains, since CDM is a market-based m@shg it was
clear to see from the beginning that the actorevgaeing to focus their investments only in pro-
ducing large volumes of cheap CERs as it was plessimoring cleaner production projects. In-
vestors focused their investments in already-knowinstries and activities, where the reduction of
emission of GHG with high GWP could be affordecirelatively easy way. Projects for reducing
the emission of HFC-23 and nitrous oxide@)l rapidly appeared in the early years of CDM, bein
highly profitable: In 2007, a couple of large pgefor reducing HFC-23 emissions were expected
to generate 40 million CERs up to 2012, investingf P.34—-0.51 USD/CER, while negotiating the
generated CERs in the carbon market at prices abowSD/CER.

Those projects recovered their initial investmentshort periods (less than one year in some cas-
es), thus becoming more attractive for receivirgnkthan other options such as renewable ener-
gies. Since renewable energy projects displaceejuitsions of carbon dioxide and no other high
GWP gases, the latter produce much less CERsdionikar financial investment.

Even though investing in renewable energies omeeproduction is not such a big CDM business
as it is for HFC-23 or D projects, considering the “financial carbon comgrat” (i.e. the net in-
comes from sales of the generated CERS) is impoftanmproving the project’s internal return
rate (IRR). For instance, the Institute for Gloadvironmental Strategies (IGES) shows in its
CDM Investment Analysis Database (updated 2 Ail2) that sales of CERs improve project’s
IRR by approximately 2-5% for hydroelectric prog¢the effects are higher in smaller projects)
and by 2-4% for wind energy projects. The energyeguts are in almost every case, economically
benefitted from the CDM carbon businekSES, 2012
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Since the agreements made in the UNFCCC and theoK3mtocol did not receive the acceptation
of all the nations worldwide, several instituticimsdiverse countries decided to design “parallel
carbon markets” in order to attract those intecegtevoluntarily taking actions against the global
warming.
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The voluntary carbon market (VCM) is an option tmpanies, individuals, and other economic
participants that are not subject to mandatorytétigns to offset their GHG emissions. For in-
stance, it is a widely accepted option for compautirat decide to offset their carbon emissions in
order to reduce their “carbon footprint” and intthay, get a competitive advantage.

The voluntary market has been small compared toetpelated market (CDM, EU emissions trad-
ing market), but it is gaining acceptation amongestors due to the lower transaction costs than,
for example, in CDM. The requirements to validafg@ect in the voluntary market are commonly
more flexible than those for the regulated marRéius, the VCM becomes attractive for those
small scale projects that cannot deal with the kiggts, longer validation periods and possibility o
failure of participating in the CDM.

How does it work?

Buyers in the voluntary markets could be compatiias demand carbon credits to offset their op-
eration’s emissions, agencies that buy creditsedralb of their custometsevents that want to be
promoted as “carbon neutral”, or individuals.

The sellers in this market are retailers who buy sasell carbon credits. Also, project developers
who develop GHG reduction projects could direcdlf the generated credits.

There are several standards developed for the tasljumarket. Some of them are widely recog-
nized and accepted as trustable worldwide, makiegsier for the project developers to find buy-
ers for the credits awarded. The Gold Standard (wdmgoldstandard.org) and the Verified Car-
bon Standard (http://v-c-s.org/) are two well-knostandards.
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Peru is a country located in the west part of S@utterica. The country has an area of 1 285 216
km?, the capital is Lima, and is divided in 24 Regiamsl one Constitutional Province. Peru has a
total population of 27 412 157 (census of year 200El, 2012, and most of people live in urban
locations (75.9%).

Peru is rich in natural resources due to its vacigdates originated by its geographical location:
with the Pacific Ocean to the West, the Andes @ngsthe country by the middle in north-south
direction and the Amazon rainforest to the Easia@dt 60% of Peru’s surface is covered by for-
ests.

During the period 2002 - 2011, Peru was a flounghteconomy in the region. Country’s GDP has
grown since 2002 averaging a yearly increase dfirato/%. However, at the end of 2010 still
30.8% of the population was living below the poydite, with special incidence on rural popula-
tion where the percentage of poor was 61.08( b, 2013. "& -?( shows the geographical
context of the country (sourcairspirit3.tripod.con).

International Boundary
Region Boundary
Road
River
% National Capital
° Region Capital
- City o Town
L] 100 200 KM
o 100 200 Miles
(©2007 Geslogy.com

Figure 3-1. Political Map of Peru and referenttaddtion in South America
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Peru has three very well differentiated naturahalie zonesCosta the coast, located between the
Pacific Ocean and the Andes, mainly composed lyeldeserts and valleys where the cities are
settled downSierra the mountains, composed by the Andes which draessountry from north to
south; andSelva the rainforest, mainly composed by the Amazoedgrwhich runs from the An-
des towards the East.
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Peru has one of the largest biodiversities in thagi CONAM a, 200Y. The country has highly
sensitive ecosystems dependent on a climate sytsteithas been relatively stable during long
time. However, this stability is currently beingehtened by the consequences of climate change.

The country’s coastal region concentrates the iggehest and most populated cities. However,
the coast is a semi-desertic zone, highly depermiesupply of water coming from the rivers from
the Andes. In turn, those depend mainly on wataestin lakes and glaciers located along the high
Andean mountains above 5000 m.a.s.l. A big path@Peruvian population depends on traditional
activities like agriculture or fishing, which areghly dependent on weather and seasons. The elec-
tricity production in Peru is also water depend&Bt48% of the total energy produced during 2010
was supplied from hydro power planGQES, 201p

Consequently, Peru’s economy and society stronglyedd on climate, especially on water re-
sources. Population is more vulnerable to changdise climate in poorer areas due to lack of re-
sources for “adaptation”. The effects of climatarmfe are already present in the country: changes
in seasons length (especially the “rainy seasoifécathe yield of harvest, while absence of rains
reduces available water in natural and man-madagte in the Andes (these ones receive im-
portant contribution from the glaciers, which arelting very fast, see'& -?+).

Febrero 2001

in process of accelerated

Junio 2007

Meltdown

e S

Source: Agencia Andina

Figure 3-2. Surface reduction of Pastoruri gla¢i®00 masl.) in the Peruvian Andes [2001-2007]

The country has 70% of the world’s tropical glasjemowever 22% of them have already melt-
down during last 30 yeard/(NAM b, 2010,pg.118). Dependence of the country on glaciers for
storing water is one of Peru’s biggest problemstdufe accelerated rate of reduction of glacier's
surface (see"& -?- ).
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Change of temperatures due to climate change #sctsaadirectly daily activities in Peru. In the
valley of Mantaro river, located in central Andesdahighly dependent on agricultural activities,
maximum temperature has been increasing at a f&124 °C/decade during last 50 years. Also,
the number of “frozen days” per agricultural yeas lbeen growing by 6 days/decade, consequent-
ly reducing the number of days with normal rainggogations (turregui, 2009. Reduction of
precipitations reduces the available water fora@ggiral and human consumption; this is the main
problem Peru is beginning to face.
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Accelerating effects of climate change inside tbantry such as reduction of water availability,
changes in temperatures and length of rainy seapashed the Government of Peru (GoP) to de-
velop a national structure in charge of the proggss mitigation and adaptation to climate change
during last decade.

In Peru, the Ministry of the Environment (MINAM)kes responsibility in management and plan-
ning of the environmental affairs of the countrys Pequired by CDM procedures, MINAM was
appointed as the Designated National Authority (DN#APeru, while its internal office FONAM
(National Fund for the Environment) is the orgatiaa that promotes the CDM projects in the
country. Until 2009, MINAM had approved 39 CDM peojs, from which 27 are already regis-
tered and one is waiting for its registration by tHNFCCC’s Executive BoardCDM, 2013.
Among these projects 6 are already receiving incoften sales of the CERBI[NAM a, 2012.
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Peru’s GHG emissions are not high compared to aibentries. In year 2000, emissions were 120
Mt CO,e, which corresponded only to 0.4% of worldwide ssitins IINAM b, 2010 pg. 60).

MINAM’s National Commission on Climate Change (CNC@roduced theSecond National
Communication to UNFCC@ 2010, as part of its obligations as a ParttheoUNFCCC MINAM

el



b, 201Q. This document is the most up-to-date summarthefstatus of environmental policies

and effects of climate change in the country duthng period 2000-2010. -?(

shows Peru’s

official GHG emissions data divided in five categsraccording to IPCC’s methodologyiNAM

b, 201Q pg. 18).

Table 3-1. Total annual GHG emissions per categoBeru (in 2000)
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As a non-industrialized country, Peru's main sowt&€0, emissions is deforestation instead of
production sector. Emissions due to LULUCF represia@ 47.3% of total, much higher than the
other two important components: energy sector (lpdiom transportation) and agriculture sector
(composed basically by emission of methane ,Gkbm animal enteric fermentation, and nitrous
oxide -NO- from the use of fertilizers).

In order to identify specifically theourcesandsinksof emissions, -?+ shows the categories

of emissions and their principal sub-categoriesLUGF’'s sub-categories are by far the largest

sourceand sink of emissions. In order to make more visible theatfof the rest of the sectors,
-?-  shows the same analysis without including LULUGE&Urce MINAM b, 2010 pg. 72). In

both Tables, only the principal sub-categoriesimckided, i.e. the ones that when added, represent

95% of total emissions and sinkdINAM b, 2010 pg. 72).

Table 3-2. Analysis of principal sub-categoriegofissions. LULUCF is included.
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Table 3-3. Analysis of principal sub-categoriegnfissions. LULUCF is not included.
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If LULUCF sector is not considered, energy sectwng the majority of sub-categories as seen in
-?- (6 out of 14), as well as the highest added peagenof emissions (38% versus 34% for
agriculture’s sub-categories).

- (- ) = 1))
Peru officially communicated its GHG emissionshe two versions of thBational Communica-

tion to the UNFCCCpublished in years 1994 and 2000.-?/ presents the emissions for those
two years MINAM, 2013, which is also displayed in& -2/ .
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Table 3-4. Peru’s national GHG emissions for yd&%4 and 2000
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Figure 3-4. Peru’s national GHG emissions in 1984 2000 (in MtCO.e/yr)

During the period 1994-2000, Peru's GDP increase2i3%, which is parallel to the total increase
of GHG emissions of 21%.

The analysis per categories it& -?/ shows that during 1994 and 2000 the increase fstons
was especially important for LULUCF and waste sex;tovhere emissions increased 38% and
168%, respectively. Both percentages exceed thetigisi increase of population (12%) and GDP
growth (23%). This effect is probably caused byeteated and uncontrolled deforestation in the
Amazon, and by inefficient waste treatment programnible country.

Interestingly, emissions of some sectors duringpleaiod were reduced: a.) Emissions from indus-
trial processes were reduced in 20%, which couléXmained by important efficiency improve-
ments and fuel consumption. b.) Agriculture seceatuced its emissions by 1%, even though its
economical participation in GDP grew 43%INAM, 2012. This could be related to the use of
smaller volumes of fertilizers as well as improveisein animal growth methods (enteric fermen-
tation from manure is the main source of emissiorikis sector).
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The GoP approved in 2010 tiNational Action Plan for Adaptation and Mitigatiagainst Cli-
mate ChangdPAAMCC). This document proposes and prioritizeéigation and adaptation ac-
tions at national and regional levels, supportsitickision of the actions into regional budgets and
orientates the international cooperation to bettlement the proposalM{NAM d, 2010.

The PAAMCC considers CDM as one of the most imparteols for funding the proposed mitiga-
tion and adaptation projects and plans. The Plasiders using CDM in the energy and agriculture
sectors: a.) In the energy sector, measures amgdynraquired in transportation, where emissions
are caused by the use of diesel and gasoline,aticthes, informality in public transportation and
lack of mandatory technical controls; b.) In agitiete, the Plan proposes better use of fertilizers
and efficiency improvement in cattle farm to reddice emissions from animal enteric fermenta-
tion (MINAM d, 2010 pg. 25-26).

The Plan puts attention to the improvement of tygacities inside the Regions of the country. As
the country is not a big GHG emitter, efforts arainty centered in adaptation rather than mitiga-
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tion projects MINAM d, 2010 pg. 27). For implementing mitigation actions, &AMCC con-
siders participating in the carbon market with CIpkbjects, which have a good potential in the
country and increased acceptation. In Peru, batptation and mitigation actions are needed since
emissions from the three main sectors (LULUCF, gynemd agriculture) are expected to grow
dramatically in following yearsMINAM b, 2010 pg.72). See"& -?9 .
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Figure 3-5. Projection of Peru’'s GHG emissionsMinCO.e/yr) [2000-2050]

Since LULUCF is the most important component in ¢toentry’s GHG emissions, the Plan pro-
poses to strengthen capacities for using the pnogtaducing Emissions from Deforestation and
Forest DegradationREDD). This program would permit to generate imes while preserving
forests in the country.
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Peru has got some experience in CDM projects dpuatat. To April 2012, 27 CDM projects

hosted by Peru have already been registered byNieCCC Executive Board. However, FONAM

(which promotes CDM in the country) has a projeipiefine of 176 proposals for CDM energy

projects and 58 proposals related to LULUCF at diwestages of developme®mQNAM, 2012.
-?9 shows the 27 CDM registered projects hosted by ®&bM, 20132.

Table 3-5. Registered CDM projects hosted by Perédpril, 2012)
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Most of the projects (17) are hydroelectric, whiepresent also the majority of the expected emis-
sions reduction (63.8%). There is one large projéanergy efficiency consisting of the conver-
sion of an open-cycle gas turbine power plant tolioed cycle, which alone represents 12.6% of
the country’s expected annual reductions.

The category waste management presents 3 projeleadiill management for methane recovery
and use or destruction (11.8% of annual reducedstomis). In fuel switching category there are 3
projects: 2 industrial plants switching from theeusf diesel to natural gas, and one mine that
switches its diesel generators for a small hydateteproject built for auto-supply. They together
represent 9.3% of annual reduced emissions.

The sole forestry project (reforestation) represdnb% of the annual emissions reduction. Finally,
there are 2 biomass projects (representing togdi¥teiof the reduction): one recovers methane
from agro-industrial effluents for heating purposes the other one avoids production of methane
from anaerobic digestion occurred in waste from avimalustry.

CDM project developers in Peru have been centerégydroelectric projects. This is understanda-
ble, since incomes from CDM may help a project éadme profitable, but in most of the cases
they cannot sustain the project as the main incasoesce. AsWinkelman & Moore(2011) ex-
plains, the countries that have more activity im @DM market are those where the levels of GHG
emissions are high, which is directly linked to imgva large and growing power sector. In those
cases, CDM is used to help the power sector’s draelrbugh cleaner power plants, but the inves-
tor is always focused on the main purpose of thgpt: selling electricity.

As Peru is a relatively small economy (GDP in 20&% approximately 155 000 MUSD), its pow-
er sector is relatively small as well (maximum deohaf electricity was 4 322 MW in 2009). The
annual growth of demand in 2010 was 5.990ES, 201)) which corresponds to a need of addi-
tional 274 MW per year to keep appropriate reségvels in the system. This annual demand in-
crease is relatively small and limits the numbernefv projects needed. However, the GoP
launched in 2009 a program to buy energy from rmmsentional energy sources (see Section 4) in
order to impulse new investments in renewable gnprgjects. The CDM hydropower projects
registered until 2012 are shown in -?1

Table 3-6. Registered CDM hydroelectric projectstad by PeruGDM, 2013
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Final energy consumption in Peru in year 2009 was @5 TJ, which was 4.1% above previous
year’'s. The sector was dominated by the use ofdogtbons, which represented 61.8% of total
final consumption. Electricity represents 17.7%lfwood and similar biomass 14.1%INEM a,
2009 pg.18). See"& -?1, where information is presented in TJ and percgEda

Hydrocarbans
374017 Electricity
61.8% 105852
' 17.7%

Agricultural

waste and Coal and

charcoal Fuel wood derivates
14209 24285 85429
2.3% 4.0% 14.1%

Figure 3-6. Structure of final energy consumptigrsburce in TJ (in 2009)

Analyzing consumption of final enerdpy sectors, Transport has the highest consumptibigh
represents 37.8% of the total. Residential, comialeand public sector and the Industry and Min-
ing are the following energy consumer& -?3 shows the distribution of energy consumption by
sector in year 2009 (sourddiNEM a, 2009 pg.19).
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Figure 3-7. Final energy consumption by sectorJr(ifi 2009)

Use of hydrocarbons

The country’s transportation system is highly dejgem on diesel oil and gasoline, even though
cleaner fuels such as LPG and natural gas aredgleailable in gas stations (the latter since 2004
but only in Lima). "& -?4 shows a noticeable increase in consumption oetlsund 1993 due

to GoP’s decision of allowing importation of useehicles to increase the availability of units for
public transportation, as well as the start of oéanatural gas for vehicles around year 2005
(sourceMINEM b, 201).
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Figure 3-8. Energy sources for Transportation $§&@85-2009]

Transportation sector is the major among final comers of hydrocarbons (63% of total). Industri-
al consumption represents 17% and uses mainly tndlugas, natural gas, diesel and LPG. Resi-
dential, commercial and public sector shares 11%itnmain consumption is LPG and vegetal
carbon (houses). Final consumption of hydrocarlgrsector is shown in'& -?8
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Figure 3-9. Final consumption of hydrocarbons kgtaein TJ (in 2009)

Use of Electricity

In year 2009 Peru’s total installed power capavifs 7 986 MW. Same year the maximum de-
mand was 4 322 MW, and the annual energy produetas 32.95 TWh. Country’s main energy
source has been traditionally hydroelectricity, duting last decade the thermoelectric component
has grown fast, representing 40% of the total gnprgduction in 2009MINEM b, 201}. "&

-?(> shows a clear increase of use of natural gasdaep generation around year 2006 (source:

MINEM b, 201).
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Figure 3-10. Energy sources of the electricity aef2001-2009]

Electricity demand is expected to continue growM$NEM'’s studies forecast a probable growth
of 7.8% until year 2019. For the optimistic andgiesstic cases, the growth rate is expected to be
8.9% and 6.8%, respectively& -?(( shows the three scenarios (SOuMENEM b, 201).
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Figure 3-11. Power demand forecast [2009-2019]

Final electricity consumption is driven by the ‘idential, commercial and public” sector, which
represents 45.1% of total. Industrial and miningn&tallurgy sectors are the other important cate-
gories. In "& -?(+ the information is presented in TJ and percentagarce:MINEM a, 2009

pg. 56).
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Figure 3-12. Final consumption of electricity pect®r in TJ (in 2009)
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In 2009, Peru’s main energy reserves were hydrocarfnatural gas and its associated liquids, and
crude oil) and hydroelectricitylnformation is shown in  -?3 and plotted in"& -?(- (source:
MINEM a, 2009 pg. 6).

Table 3-7. Proven reserves of commercial energg@Dn)
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Figure 3-13. Proven reserves of commercial enargyli(in 2009)

-1 (( =C

In 2012, Peru’s largest reserves of hydrocarboadased on natural gas and its associated liquids.
Natural gas became one of the most important ersggces in the country since the start of oper-
ations of “Camisea” natural gas fields in 2004.

In 2009, Camisea produced 9 949 millioA @f natural gas, corresponding to 83.6% of totainco
try’s production. Same year, Camisea’s extractqudidis from natural gas reached 4 121 060 m
corresponding to 48.9% of the total productionigdild hydrocarbons in Peru (sourddtINEM a,
2009 pg. 61, 66).

In 2009, natural gas was mainly used to producetrgday (72.3%) and in industries (18.4%).
Transportation sector is continuously increasing ke of this fuel. To December 2009, 81 029
vehicles had already been converted to use naasaMINEM a, 2009 pg. 63).

-I(+ =c ))c

The big difference of altitudes found in the Andasd the large rivers that flow from them to low-
er zones are favorable conditions that permit Renpossess considerable hydrological resources
for electricity production. A comprehensive studyassess the country’s hydroelectric potential
was carried out by the MINEM in 1979. The studyedetined that the potential for power plants
with capacity above 30 MW was 58 937 MW, with am@al energy production of 395 118 GWh
(MINEM d, 1979 Vol. I, pg. 2.33).

Since the realization of this study, hydroelect@pacity in the country has increased from 1 406
MW (in 1976) to 3 276 MW (December 2008INEM d, 1979 pg. 2.4 MINEM b, 2011 pg. 8).
After almost a decade without developing importiaydro projects, in 2012 the MINEM and pri-
vate investors have new projects with a combingacity of 4 325 MW to be developed until year
2019 MINEM b, 2011 pg. 11).
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Due to the variable geography of its territory, Ppossesses good potential of non-conventional
energy resources. Solar energy is one of the nmostiping resources.

Peru’s three natural regions (coast, mountaingainforest) define the distribution of solar energy
in the country. The region with largest potenttaldcated in the southern coast (16-18 °S), where
daily insolatiofi reaches values of 6.0 - 6.5 kWH/rm the northern coast (3-8 °S) it reaches 5.5 —
6.0 kwh/nf, as well as in the major part of the highlandsval@500 m.a.s.IMINEM e, 2003.

The rainforest region does not offer high valuefneblation (< 4.5 kWh/A) since it is frequently
affected by cloudy seasons and rain, which conalidgreduce the periods of solar irradiation.

The highest insolation occurs during the Austrahsier months, being especially good the period
from November to March, where the southern coageeence daily values above 7 kWh/fihe
highlands are the region with the most regularrsekposition during the year. In the southern and
central highlands, the values are above 5 kWidiming the period from September to Maj&

-?(/ shows daily values for the average monthly ingmtaffrom left to right) in November, Janu-
ary and March (sourcMINEM f, 2003.
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Figure 3-14. Average solar insolation in Peru (Nuoker, January, March)

The application of solar energy is still limited Reru. Until year 2012 there are no solar power
plants, but two are expected to be in operatiod0b3. The solar resource in the country has cur-
rently two main uses: for solar heating of watethouses and hotels, and in photovoltaic (PV)
modules used in the rural electrification of thermoy.

-/ + C2F ) 20 @O0

Large scale power projects in Peru have been maatéyed to thermoelectric power production
during the decade 2000-2010. This was related ¢oirtbreasing use of natural gas from the

Loavys %'# L # & $ ! "% ! &% & #)
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Camisea gas field. Some large hydroelectric prejestre also put into operation, but proportional-
ly their capacity was much smaller than therma)quts.

Until 2012, the country does not possess any largd or solar power installations. When the first
of these projects enter into operation in 2012 32@hey are expected to represent nearly 8% of
the total demand of the country.

-9 o) =

60% of Peru’s territory is covered by forests, vattarge area corresponding to the Amazon rain-
forest. The country possesses approximately 72omilectare (ha) of forests, being 15.9 million
ha under protection or inside nature preservatgemesNIINAM b, 2010 pg. 44).

Deforestation occurs in the country. Approximat&l0 000 ha/yr have been deforested since
1990, and even though the process has slow dowat@sduring the period 2000-2005, it still hap-
pens and is continuouM(NAM b, 2010. Until 2005, approximately a total of 7.2 millidra had
been deforested.

-9( ) )

Slash-and-burn agriculture is the main cause afrdetation: in 2001, it represented 81.1% of the
total forest area that was lost. Consumption of dvfmw direct use as fuel represented 16.5%, and
timber extraction represented only 2.5% of defe@streasGalarza & La Serna, 2004

In Peru, forest lands are classified into six terial categories by the Law 29763 - “Law of Fogest
and wild animal life” (2011): 1. Permanent prodantiforests (PPF); 2. Local forests; 3. Reserve
forests; 4. Protection forests; 5. Forests in matimd peasant’s lands; 6. Forests in private lands
(GOP h, 201}

This classification permits to geographically organand concentrate forest activities, making
easier for the Government to control them. Prodecdctivities inside forest lands are performed
in the “permanent production forests” (PPF). Lamside PPF is transferred to interested investors
through a “concession”, which is awarded in publictions for a specific type of activity, such as
timber extraction, reforestation, eco-tourism, étcthis way, land “ownership” is created, which
lowers possibilities of informal slash-and-burniegiture to spread indiscriminately, since conces-
sion owners will defend the lands they hol& -?(9 shows the forest lands in Peru, and the con-
cessions granted inside the PPF.

Even though deforestation has not been stoppecerin, Bome efforts to reforest old forest areas
have already begun: until year 2006, 0.797 Mha weficrested. However, still an area of 9.7 Mha
are available for reforestation projedlNAM b, 2010 pg. 101). Largest reforestation projects are
highlighted in "& -?(9 .

Around 39 Mha of forest land are available for paerfing forestry activities, but this potential has
not yet been developed in Peru.
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Figure 3-15. Distribution of the Permanent Produtfrorests (PPF) in PerMINAM b, 2010
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Peru is not among the large GHG emitters, but $ttha possibility of participating in the actions
against climate change through the mechanisms ageelby the UNFCCC, the Kyoto Protocol
and other private initiatives.

Winkelman & Moorg2011) state that most CDM projects are made ueldping countries where
GHG emissions are high, which explains why Peru ma@sa big participant in the carbon markets
until 2012. However, the country is not free of m@s of emissions: deforestation represents a big
threat to the country’s forests and it is the nimgtortant source of GHG emissions.

The growing global interest in using carbon marketgreserve forests as natural carbon sinks, with
multiple additional benefits for local populaticopens an opportunity to Peru. By reforesting and
avoiding deforestation, Peru could further devetepndustry of carbon credits, which would help
the country to become an important participanth@ tarbon market. By developing the carbon
markets in the country, other sectors would be bistefited from experience and new capacities,
permitting to develop more and diverse carbon ptsje

/( C

Emissions from the Energy sector are mainly dueoimbustion of fossil fuels in Transportation.
1?(  shows the distribution of emissions in the seaforided per type of economic activity.
Same information is presented graphically'ia /?( (MINAM b, 2010)

Table 4-1. Annual emissions in the energy secto2(i00)
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Figure 4-1. Annual GHG emissions in the energy@g@h 2000)

In the Energy sector, the activities that offer tnggportunities to develop carbon businesses are
power production, transportation and industry (gpefficiency improvements, fuel-switching).
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Peru has experienced a continuous positive growtingl last decade, which is reflected in the ris-
ing demand for electrical energy. This situatiomxpected to continue during current decade due to
growth of number of extractive-mining projects whigre energy intensive. The growth of the pow-
er sector will be mainly based in thermal unitsngsnatural gas and some big hydroelectric plants
that are planned to be built'& /?+ shows planned power generation projects (CH: hy@ma
thermal) until 2019 (sourc®INEM b, 201).
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Figure 4-2. Referential plan of new power generatiapacity [2010-2019MINEM b, 201}



Even though Peru’s available energy resources pehmicountry to continue growing based on
large hydroelectricity and natural gas-fired powkmnts, the GoP passed the Law 1002 (M%y 2
2008) to promote electricity production using reable energy resources (RER).

To confirm actions in this direction, in 2010 it svapproved th&lational Energy Policy 2010-2040
(GoP a, 201p which supports the diversification of energy mas in the power sector. It supports
the use of both, conventional and non-conventioeaéwable energy resources, and foments the
use of cleaner energies. Additionally, it is enemed the use of CDM to generate certificates of
emission reduction (CER) from the new energy pisjec

I(((  220)) A c o)

Law 1002 promotes electricity production using RERr doing so, it establishes auctions to buy
specific amounts of energy from new RER projectsmécific technologies.' /?(  summarizes
main aspects of the Law.

Box 4-1. Law 1002, Law to promote power productiemm RER GoP b, 2008

Main points:
- Are considered renewable energy resources (R®nass, wind, solar, geothermal, tidal and small
hydroelectricity plants (less than 20 MW).

- It is mandatory that 5% of the total annual eleity produced in the country comes from RER.
- Preference in the dispatch order for RER genesato

- A fixed tariff for the electricity produced, basen the company’s offered price during the auction
- Energy-purchase agreements are signed betweerphesentative of the GoP and the investors|for
no less than 20 years nor more than 30 years.

- Use of distribution and transmission lines: theeistor whose project is qualified as distributed-g
eration or cogeneration will only cover costs afremental installations needed to be connected to
the electrical system. Moreover, the electricitytdbution company (owner of the transmission ljngs
will provide an accessible connection point toitheestor within 60 days.
- Announces the first energy auction made spedijiéar RER in the country for year 2009. The first
requirement of energy is equivalent to 500 MW vaitload factor of 0.3.
- The energy auctions will be held each 2 years.

Until 2012, two energy auctions have been carrigid Dhey have permitted Peru to have its first
wind and solar power plants (to start operatioosfmiddle 2012), as well as opening the power
generation market to small and medium sized investwough profitable contracts.

First RER energy auction (2009-2010)

It was conducted by OSINERGMINinder the framework of the Law 1002. This firstlREnergy
auction was called on August-2009 and ended in Maf10 with the signature of contracts among
the GoP'’s representatives and the auction’s winnergquested 1314 GWhl/year of energy pro-
duced from RER (except hydroelectricity). The maximamounts per each technology were:

. "% # !
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For hydropower plants (smaller than 20 MW), a tetahbined capacity of 500 MW was requested.

% Governmental organism that supervises the invessiemnergy and mining in the country.
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Requirements

To participate in the public auction, the investe@eds to be or have been owner of a temporary
concession for producing electricity, and have thetdeadlines of its concession’s schedule. Other
standard requirements applicable to all power pedsicould be found in the regulations of the
Law 1002, determined by the MINEM's Supreme Ded@®@-2008 (October 2nd, 2008).

Expected incomes

Produced energy is paid to the value of the austimmer tariff during the agreed time. Moreover,
as the rest of Peruvian power generators, the towesceives a payment for power capacity (de-
pendent on its “firm capacity”). Payment to the RgdRver producer is made by the Power System
Operator (COES), from the additional tariff chargedll the users of the service of electricity.

Results

Since it was the first experience in energy austiofthis kind in the country, several investors
offered prices above the maximum prices (these wetemade public until the same day of the
auction). It caused that only part of the requesteeirgy and capacity were covered. The auction
permitted the construction of the first large soalad and solar power plants, and it largely sup-
ported the installation of small hydroelectric gaig in all the country. /?+ shows the sum-
mary of the results of the auction. In hydroelettyi 18 plants with a combined power of 180 MW
out of the requested 500 MW were award®@&iG a, 2012

Table 4-2. Summary results of the first RER enexggtion in Peru (year 2010)

. "% # !
N& ! "%6 .1% 7 A(- -+> (4( (-(
1L "%6 1% 7 (/- 93( (3- 443
2 " 116E7 (4 (34 81 14

Second RER energy auction (2011)

The GoP announced the second RER energy auctidpriii2011 with some variations: biomass
projects were divided in projects using either mipal solid waste (MSW) or agricultural waste,
and energy instead of power was requested fromolyelrtricity projects. Requested energy was:
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Results

The auction succeeded in awarding required enetgy hydro, wind and solar resources, but the

situation was different for biomass projects, whidfered energy prices above the maximum pric-

es. However, the auction became easier to unddriétime, so it is expected that improved cri-

teria of the investors when preparing their offeitt make a better process in the auction of 2013.
/?-  shows the summary of the results of the auction.



Table 4-3. Summary results of the second RER eraauggion in Peru (year 2011)

w0t # oo f . ! 0!

N& ! "%

6 1% 7 +-9 98- /+8 /- 14( (84(
I "%

6 1% 7 (/ > /(1 /- 14> ((9-

2 " 116EY 1 > 83 >> (>> 94

FeC+ ) ) )0)

Peru has improved its institutions and proceduresrder to become more attractive to private and
foreign investors. The energy sector has showwaateprogress since the privatization process of a
large part of the previously government-controbethpanies during the 1990’s.

The Decree Law 25844aw of Electrical Concessiof&OP d, 1992, provides clear procedures to
award permits to investors for performing studimslding and operating power plants.

Under D. Law 25844, sales of produced electricigyaways made under competition conditions:

a. Competition in the sales of energy at marginalc¢gpot market) (D. Law 25844).

b. Competition for a market share for defined periddsyugh the auctions for selling electric-
ity to the distribution companies. Moreover, offerade by companies that sell hydroelec-
tricity are benefitted during the auction by a disat factor that makes them more competi-
tive (D. Law 28832).

c. Auctions for energy produced in hydroelectricitymis, in order to guarantee the invest-
ment through long-term energy purchase agreemeRONVERSION).

d. Free option to sell produced energy to the regdlatede-regulated market (D.Law 25844).

e. Auctions for energy from RER power plants, whichagntee the investment payback
through profitable tariffs and preference in podispatch (Law 1002).

Additionally, investors are offered tax benefitetigh a regime of accelerated depreciation, up to
20% per year, for investments in hydroelectric amgewable energy projects (Law 1058). A re-
gime of anticipated recovery of taxes for saleslettricity (Law 28876) is also available.

Currently there are three governmental institutithed provide access to investments in energy in
Peru: PROINVERSION, OSINERGMIN and the Ministrykxfiergy and Mines.

a. PROINVERSION fwww.proinversion.gob.gepromotes and holds the auctions of infra-
structure projects qualified as of “National int#fe The energy projects are normally large,
and consist mainly of large power plants and higltage transmission lines. The proposed
projects are always specific in its characteristmsation and purposes.

b. OSINERGMIN {wvww.osinerg.gob.georganizes and holds the auctions of energy from
RER power plants. In the auctions, definite voluroégnergy with maximum prices are

2)r)y " # " % . 5# 5 # $ & & 5*



required, from each specific technology. The amgtiare held every 2 years, and the inves-
tor's payback is guaranteed. Next RER energy andsi@xpected to be held in 2013.

c. The Ministry of Energy and Mines (MINEMW~w.minem.gob.peapproves the conces-
sions needed by the investors in order to prodiesrieity in the country. It holds perma-
nently a portfolio of projects that is offered tasgible investors.

At National level

A new investment in power production in Peru reggiithe investor ta3oP d, 1992

a. Request a “temporary concession” from the MINEM,ichhis valid during 2 years and
permits the investor to perform the feasibilitydstwof the future investment. A temporary
concession gives the investor the priority wheruesting the “definitive” concession, in
case other requests exist for using the same @sand site.

b. Request a “definitive concession” from the MINEMhiah grants the investor rights over
the existent resources and site for building anefagng their project and other additional
installations. Any project larger than 500 kW igueed to have a definitive concession.

c. Environmental Impact Assessments (EIA) are needealf the projects, except for those
RER projects smaller than 20 MW.

At Regional level

The Regional Direction of Energy and Mines (DREM)each Region is competent for granting
temporary and definitive concessions for power gaien projects between 500 kW and up to 10
MW, located inside its territoryMINEM c, 2009. Some of the Peruvian Regions have already pub-
lished their regional energy balances and theirggnstrategies for coming years, where several
possible projects could be found by investors.

/((- :2) 2 2F

The opportunities to invest into the energy seotdPeru do not necessarily require a high capital
since options like participating in the RER enemgyctions could be made with relatively small
investment (some hydropower plants of 2 MW wererded contracts).

Moreover, not only opportunities and options offjpable businesses by producing cleaner energy
are present, but also the option of participatingarbon markets. Peru is highly vulnerable to cli-
mate change’s consequences, so mitigation actikegptoducing electricity from cleaner sources

are welcome in the country.

For developing a CDM project in the electric secsmme fixed steps are made:

a. The project sponsor (project owner) presents itgept idea to the designated national au-
thority (DNA) in Peru, which is the Ministry of tHenvironment (MINAM).

b. MINAM evaluates if the project accomplishes thaeia of sustainability of the country. If
so, it emits a “Letter of authorization” which petsnthe CDM project cycle to begin.

c. In order to ensure that the generated CERs wiidié, the project sponsor signs an “Emis-
sion reduction purchase agreement” (ERPA) with arbion Fund”. The latter will transfer
the CERs to the industries Annex Icountries that require offsetting their emissions.
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d. The project sponsor and the Carbon Fund develogthieg the Project design document
(PDD) and follow the process until the projectdgistered.
e. Third party consultants validate the project ondiebf the CDM Executive Board.

"& [?- shows the project cycle for developing a CDM proje the Peruvian power sector. The
information flow and steps are similar for investitgein other sectors.

cDM
/ Executive Board
KP ratification T
PDD
registration
Offices:
MINAM Host count,
. | € 3 reemen?’ > Carbon Fund MINEM,
(Peru’'sDNA) g OSINERGMIN,
COES
ERPA /
Letter of Concessions
Authorization " and Permits
\ Project /
Sponsor

Figure 4-3. CDM project cycle for power projectdiaru (adapted fron€DM b, 2012
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As shown in Section 3.3, until early 2012 Peru hadCDM hydropower projects registered. From
them, 11 are small scale projects (below 20 MW} TIDM is a good option to increase the attrac-
tiveness of some of these projects, i.e. open pieroto get bank loans or increase the IRR to val-
ues that are acceptable to investors.

The project Carhuaquero 1V, registered by the UNE@Xecutive Board on May“32008, is one
of those small scale projects. It presented disatdges that discouraged an earlier investment. The
CDM was used to materialize the project, improvisdinancial indexes.

CDM Project 1424 : Carhuaquero IV Hydroelectric Power Plant (2008)

Project description

Carhuaquero IV is located in the north of Peruthim Region Cajamarca. It is a run-of-river hydro
power plant of 9.7 MW of capacity with a projectthual average generation of 42 GWh. Its de-
sign flow is 2.5 r¥s and it has a net head of 451 m. The projeckpeaed to displace 167 365
tCOse during its first 7-year CDM crediting period.

The project uses the excess water flow (2°&)during the rainy season, after having satistfired
water flow needed by the already existing Carhusmjyp@wer plant. Due to this restriction, the
project is expected to have a load factor of 48BN b, 2012.
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Analysis of additionality

Hydro power plants are normally profitable investiise However, this project has some character-
istics that made it unattractive to investment&sslincomes from CDM were considered:

1. It is designed to operate only during the rainyseeausing the excess water flow after the needs
of the larger and already existent Carhuaquerodpaiver plant are fulfilled. Thus, its load fac-
tor is relatively low: 49%.

2. Since it operates in rainy season, incomes arellgsto low spot prices of the electricity (coun-
try’s power capacity is around 60% hydroelectrijditionally, since the plant is not available
at its rated capacity during the whole year, itddoet receive “payment for capacity”, reducing
its possible sources of incomes.

3. The project’s IRR is low: 10.46%, basically duehe low load factor. It is even lower than the
warranted rate for investments in electricity ie ttountry: 12%. This factor largely discourages
investors and possibility of loans.

At the moment of presenting the project, fossilfired plants were more financially viable than
hydropower plants in Peru. They are more stablerims of operations and power output. Moreo-
ver, national policies favored Camisea’s naturaligased power-generation technologies. Also, the
geographical conditions of the hydropower plantsose them to risks related to earthquakes and
social conflicts.

The project clearly did not match into the busiresaisual classification, consequently being con-
sidered “additional” according to the proceduresG®M project activities.

Baseline determination

In order to calculate the GHG emissions reductleR)( a factor called “Baseline emission factor”
is calculated. This requires two components:

a. Operating Margin emission factqOM): involves the average emission factor (M®@QNVh)
emitted by plants that fall within the top 10% ofdgdispatch each hour of the year. For the
project, the OM was 0.72756 tG®Wh (for year 2005).

b. Build Margin emission facto(BM): involves the average emission factor (MMDNh) of the
most recently built power plants accounting for 26%@ll power generation in the country.
The BM calculated was 0.41098 tg&Wh.

TheBaseline emission fact¢€M) is calculated according to: CM = 0.5*OM + tBM
CM = 0.5%(0.72756) + 0.5%(0.41098) = 0.56927 tZi@Wh

Emissions Reduction (ER)

Since the hydropower project does not burn fueldpés not emit GHGs. Consequently, the emis-
sions reduced are the ones that would have beeluged in the absence of the project, under the
baseline conditions.

Expected annual electricity generation: 42 GWh
Duration of first crediting period: 7 years

Estimated Annual ER = 0.56927 tg@Wh * 42 GWh = 23 909.34 tCO
-3



Estimated ER for the first crediting period = 23334 tCQ/yr * 7 yrs = 167 365.38 tCO
CERs generated for the first crediting period =£E57 365.38 CER

Incomes from CERSs sales

The project estimated a selling price of 8 USD/CHRS expecting incomes of:
Total incomes = 167 365.38 CER * 8 USD/CER = 1 938 USD

Which is equivalent to expected average annualniresoof 191 274.7 USD. The “carbon compo-
nent” of the project increased its IRR from 10.46942.23% IGES, 2012

Assessment of the CDM project

Use of CDM helped this project to be developed lakimg it financially attractive, despite of sev-
eral technical disadvantages.

However, the carbon component has not been progluti@a expected financial incomes. Until
2012, project’s monitoring reports show that theomes are lower than expectations, basically due
to lower electricity production than expected (dikg associated to changes in water availability).
But, losses were offset by the increase of the éBas emissions factor” (CM), mainly caused by
the installation of several thermal projects inemtcyears. /?/  shows the data from most recent
monitoring reports@DM b, 2012.

Table 4-4. Monitoring data for Carhuaquero IV CDkbject [2009-2010]
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Thus, CDM can help projects that require improvihgir financial indexes. However, as the ex-
pected emission reductions (and consequently inspian@ based on projections of future energy
production, there is an implicit risk due to théura-dependency of small hydropower projects. A
good investor should be conservative about pr@astiassuring that even under pessimistic scenar-
ios the carbon component continues being profitafikr covering the CDM transaction costs.
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In 2000 transportation generated 40% of the emissimm the Energy sector (see /?( ). The
main source of emissions corresponds to the usiesél oil in freight trucks and buses for public
transportation (private cars use gasoline). Pubdinsportation (especially in Lima, where 30% of
the population is concentrated) remains one ofhe sources of emissions due to aging vehicles
and lack of appropriate maintenance.

However, since majority of buses used for publims$portation are private-owned, planning a re-
newal of the fleet for less pollutant units is rasy to do due to the multiple actors involved.



The country has not been able to implement a widkemandatory program of technical supervi-

sions of vehicles, so almost no control of emissindone. Average age of vehicles is 15 years,
with an important number of units over 20 yeargilr@rmore, a program of subsidies was put in
place during 90’s decade, making diesel oil aitifig cheap compared to gasoline, causing a large
increase in number of diesel-fueled private veBicle

Measures to renew and clean the transportatiorrsylsave been launched during recent years. The
GoP begun in 2011 a “cash by junk” program in oreretire 17 000 old diesel buses in Lima,
corresponding to 50% of the units serving the mitgarly 2012 EIComercio a, 2012 However,

this program’s results are slow due to a limitedilable budget. Other measures such as setting the
mandatory technical revisions of vehicles are pdahio be implemented in order to certify that all
vehicles on the roads operate correctly and tmisgons are below the maximum permitted limits.
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Since improvements in transportation indirectly é&sGHG emissions, the use of CDM is consid-
ered in order to improve the financial conditiofishe possible projects.

Solutions to some transportation problems in Pequire changes to existent infrastructure. Such
projects are capital intensive, which represemsagor barrier for their implementation. Public in-
frastructure investments are not designed to défgye profits in the short-term. Due to this fatt,
could be important for this type of projects to lgp CDM since they have a high social impact
(one of the requirements of sustainability evalddig the national DNA) and have a visible posi-
tive environmental impact due to improved use argp.

Experience shows there are types of projects wa@l could really support major changes in
transportation. An example of these projects isBhe Rapid Transit (BRT) system, a way of im-
proving transportation in densely populated citieselatively low cost. A BRT system consists on
a transportation system that uses buses in maogeetfway than normal bus lines. The idea behind
BRT is to provide the advantages of a rail systgnuséing buses, e.g. direct connection between
stations, private lanes to avoid the traffic, higgquencies, off-bus fare collection, stations sapa
ed from the street, quality of service, etc.

Peru, especially in Lima, faces similar transpataproblems than other large cities in developing
countries. In order to solve them, two importantiatives were launched in recent years: the first
one, a BRT system, called “Metropolitano” which wag in service in 2010. This project copied
the characteristics of other BRT systems alreadstent, which made the implementation simpler.
The second one is an electric train for massivesprartation inside the city, which was inaugurated
in 2011 and is currently being expanded to coverensectors.

According to FONAM, until 2012 there are 5 CDM pdj ideas in the Transportation sector in the
country (see /?1 ). Two of these ideas are the “Metropolitano” BR/Etem, and the electric
train, better known as “Tren Eléctricd®@QNAM a, 201}



Table 4-5. Peru: CDM project ideas in Transportatiector (2012)
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Four first projects in  /?9 are planned for Lima and the last one for Arequiipa second largest
city in Peru. The impact of “cleaning” the trangjation sector becomes clear here: the BTR project
could avoid the emission of 199 743 t@@yr, approximately equivalent to the emissionsidewd
through 7 small hydropower projects.
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Actions in public transportation are dependent fgaom two institutions: the Ministry of Transpor-
tation (www.mtc.gob.pe), and the City’s governménitiatives like the ones in /?9 are highly
government-dependent, so private investors coulihiibeir participation from the public auctions
that the government hold to develop specific infragure projects. In case the project is held out-
side from Lima, then the responsibility over thejpect corresponds to the Regional government.
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The cycle of the CDM transportation projects isikmto the one described for power projects. It
can be seen in the diagram & /?- .

Worldwide, until June 2012, there are 15 CDM tramtadion projects registered. Nine among them
are BRT system projects, while two of them correspto implementation of “Metro-type” sys-
tems. The CDM design documents (PDD) of these pt®jghow how they are evaluated according
to “social return rates” since they are not expe¢tecreate revenues but to improve social indica-
tors such as reduced time spent in transport, seetlaperational cost of the public transit, reduced
health costs due to less air pollution, less aetidand reduced transport costs for users of public
transport CDM c, 201). It is also frequently mentioned in the PDD’stth@ costs of infrastruc-
ture are normally higher than expected, reducirgg gloject’'s social IRR to values below their
benchmarks.
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Since the city of Lima began very recently the @ct§ to improve its transport infrastructure, the
potential is high for developing additional expams of both, the BRT system and the electrical
train. These initiatives to improve the public spartation represent an opportunity to Peru and the
investors in the country. Following lines will shdww CDM is used to improve financially these
projects through a review of the main aspects & ohthe CDM BRT system projects, hamed
“TransMilenio”.
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CDM Project 0672: Bus Rapid Transit (BRT) Bogota, ®lombia: TransMilenio Phase Il to IV

BRT systems are a good option to improve transpontan cities where larger investments such as
rail transport or an underground Metro are diffi¢dolimplement due to high costs or technical im-
possibilities. This Section shows the experiencéToAnsMilenio” project in Colombia, a project
aimed to solve problems similar to the ones exgstinPeru.

Project description

Bogot4, capital of Colombia, as many other bigesitin developing countries, is a city with prob-
lems of public transportation.

The government of the city proposed in 2002 thgeptoBus Rapid Transport (BRT) Bogota,
known as “TransMilenio”, Phase I. The project beiclusive roads inside the existent avenues in
order to provide free-of-traffic routes to be extlely covered by large capacity buses that would
permit to reduce the number of smaller units neddegublic transportation, consequently reduc-
ing the traffic inside the city and the polluticaused by an excessive number of vehicles.

In year 2006, the next stages of TransMilenio, Bodisto IV, applied to CDM in order to cover the
unexpected over costs of the project due to difitetechnical characteristics than Phase I. During
the verification stage in the CDM project cyclewias demonstrated that the project really required
the additional financial support from CDM for cowgy its investment and operation costs (as a
public infrastructure project it was not supposedgenerate profits), consequently proving its
“additionality” (one of the mandatory requiremefds CDM projects).

The project was finally registered on December 200&xpects to reduce 246 563 t&fyr and has
a crediting period of 7 year€DM a, 2012. "& /?/ shows some images of the project in opera-
tion.

Figure 4-4. “TransMilenio” BRT system in Bogot4,|@mbia (2009)

In this project, GHG emissions are avoided throtighreplacement of old inefficient vehicles with
new, larger and more efficient buses, centrally agea in order to improve the buses’ load factor
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Baseline determination

In order to define the baseline of the projectsomable alternatives are analyzed and compared
with the proposed project. Four alternatives werayzed:

1. Establishment of a rail-based public transpgstesn

2. Complete operational restructuring of the putshnisport system

3. Continuation of the current system including ioyements based on national or local policies
4. Implementing the project (TransMilenio phasand following) without CDM

Option 1 is discarded due to much higher costs thamproject. Option 2 is discarded due to practi-
cal impossibility of restructuring the current ®/st atomized public transportation, multiple actors
involved and lack of organizational capacities, agother reasons. Option 4 is discarded since
costs of the project were much higher (around 78B@n expected: previous experience,

“TransMilenio - Phase I”, had much lower costs thiaa new project. This option made it clear that

the project would not be built if additional ecorioail incomes were not secured.

Option 3 was considered to be the most realisénago in absence of the project, since it did not
imply additional high costs, conflict with the artanside the public transportation system nor po-
litical risks. Thus, Option 3 was considered thedbae of the project.

Emissions reduction (ER) and generation of CERs

The ER is calculated comparing emissions that oegtlr the project and those that would occur
under the baseline, i.e. without the project. Tineual ER is CDM a, 2012pg. 49):

ER,=BE, PE,-LE,

Where: ER=Emissions reduction in year “y”, BEBaseline emissions in year “y”, P&roject
emissions in year “y”, LEEEmissions leakage in year “y”. Finally, total ER E,.

Project emissiongmainly due to emissions from fuel use in the ksuand “feeder” buses. Statisti-
cal data such as truck’s average fuel consumptnchanual number of passengers is used. The
total estimated project emissions over the 7-yeaditing period is 1 053 194 tG&

Leakage emissionsghe implementation of the project causes some/aidable emissions, which
have to be accounted. In the project they weresiflad as upstream emissions, emissions due to
change of vehicles’ load factor and reduced vehrctbngestion:

a. Upstream emissions: Construction, reduced life-sfolue to earlier replacement of buses -
scrappage), life-cycle effect of reduced fuel usage

b. Change of load factor of the baseline transportesysthe project potentially influences the
occupancy rate of the remaining vehicles.

c. Reduced congestion in remaining roads provokinddrigiverage vehicle speed, less stop-and-
go traffic and a rebound effect (additional trips).

Calculations were carried out using formulas frobMCMethodology AM-0031. Results are:
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Upstream emissions

Construction emissions = 229 424 40
Vehicle replacement emissions = 56 826 #0
Upstream fuel emissions = -243 389 460
Total Upstream emissions = 42 861 €0

Change of load factor zero (not significant variations respect to blaseline)

Reduced congestion

Rebound effect = 43 328 tGO
Increased vehicle speed = -77 421 €0
Total reduced

congestion emissions = -34 113 60
Total Leakage emissiolfeLE) = 12 555 tCge

Then: Project Activity Emissions = Project EmisE{PE) + Leakage (LE)
Project Activity Emissions = (1 053 194 + 12 555) 065 749 tCge

Thus, total estimated project activity emissionsrahe crediting period are 1 065 7430e.

Baseline emissions (BE)he emissions for the business-as-usual caseadgelated. Data such as
emissions per passenger transported per vehidgast vehicle categories, emission per kilome-
ter, among others are needed. Total expected basatiissions are 2 791 689 t&0

Emissions Reduction (ER):

Project’s Emission Reduction: ER = BE — (PE + LE)
ER = (2 791 689 — 1 065 749) tO
Total expected ER due to the project activity dgitime first crediting period is 1 725 94D(.e.

Incomes from CERSs sales

The project initially estimated that the price betCERs in the international market would be be-
tween 3 and 19 USD/G®. Thus, expected incomes were between 5.2 and8Riéh USD.

Assessment of the CDM project

According to project's PDD, unexpected additionasts of the project reached 125 million USD.
The carbon component was expected to provide insdmesignificantly reduce this financial gap

(expectations about CERS’ price were high in 2006&uccessful, it was planned to renew the pro-
ject’s crediting period for 14 additional years,igthcould have generated a total of (3 x 32.8 4 98.

million USD).
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However, real incomes during first 5 years of opena(2006-2010) were 2.63 million USINYT

a, 201) instead of expected 6 million USD (CER'’s averpgee = 6 USD/tC@e). The main cause
of the deviation was that real number of passengassonly around 37% of expected. This hap-
pened mainly due to the delay in the constructibphases Ill and IV of the project, which were
necessary to cover larger areas of the city andakteact more users.

Until June 2012, only 3 BRT projects, including &hsMilenio”, have issued CERs. In all cases,
the avoided emissions have been lower than expe&tedmmon problem has been the delay in the
start of operations of some lanes in the city, Whda not permit to reach the number of expected
passengers. Still, these projects continue beitngcéive since the amount of CERs that they pro-
duce annually is high compared to other optionsujad 100 000 tCé/year). Close attention to the
initial project’'s budget and an effort not to dellag expansions have to be considered in order to
reduce the possibility of large reductions of tkpexted incomes from CERSs sales.
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Agriculture is an important economic activity inrBeln 2010 it represented 7.5% of country’s
GDP (NEI, 20139.

Emissions corresponding to this sector come mdioly enteric fermentation from cattle ranching,
and emission of nitrogen oxides D) from fertilizers used in agricultural and gragsoil.

Cattle ranching produce methane emission due terierfermentation of the livestock. This is a
natural process from ruminant animal digestion,clwtgould mainly be controlled by reducing the
number of animals required. Peru faces a problethignaspect, since the yields of animal products
are lower respect to other countries: In Japarraaeedaily milk production is 29.9 kg/day, while it
is 5.7 kg/day in Peru; in beef cattle, New Zealanahimals weigh 429.6 kg/unit, while in Peru
weigh between 350 and 375 kg/unit. Lack of extemsechnical improvements in livestock man-
agement causes this, which makes necessary torgoses number of animals to cover the demand
(MINAM b, 2010 pg. 79).

Farming activities also emit GHG. Artificial feitiers used to grow crops contain nitrogen, which
after reacting on the soil, is released to the aphere as nitrous oxide {§). /?1 is extracted
from -2+ and -?- , it shows the sub-categories of the Agriculturet@ethat emit more
GHG.

Table 4-6. Annual emissions in the agriculture e(2000)

N ES$ E$

" % &? " = 6+7 . L&

00 00
" & & $# = / >/ 43 @/
" & & " & & + 83 4( 9+
" & & & = / >8 >3 (/
" & & & # "# . >1 >9 (>
+(1 4> -/ >

Methods to reduce enteric fermentation are stitlarrdevelopmeniQliTec, 2009. Research efforts
are centered on changes in cattle’s diet and gen&hipulation, presenting promising results: in-
crease in the amount of oils in the diet reducethame production, while at the same time, meat
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yields are increased by reducing energy losesaliess fermentatiorMoate et al., 201)1 Howev-
er, there is still not conclusive evidence thatjies large-scale solutions to this problem.

Enough tools are not yet available for developingjgrts to reduce methane emissions from enteric
fermentation worldwide. Until April 2012, no entefiermentation-emission reduction projects have
been registered nor in CDM nor in the Voluntaryboer markets. Thus, this sector is not promising
for carbon markets in Peru, yet.
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Deforestation represented 47.4% of total GHG emissin Peru in 2000, being the largest source
of emissions. Main causes of deforestation ardsdasl-burf" agriculture, illegal timber extraction
and fuel-wood consumption. /?3 , extracted from -?+ , shows the two sub-categories of
emissions (and sinks) related to forest activities.

Table 4-7. Annual Emissions in the LULUCF sectd¥(@)
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“Change of forest biomass and other stocks” reptsste carbon that is captured by nature itself
through the natural growth of trees and vegetainbigs. Sign minus (-) means that it does not emit
GHG but captures them instead.

/- ( 22 0)) A 2F )

There are two types of carbon projects that couéd darried out in forests: reforesta-
tion/afforestation and forest conservation.

In Peru, reforestation projects could be made asier or government-supported initiative. In this
paper only private climate business-related refat®s projects are analyzed, i.e. using CDM or
the Voluntary Carbon Markets. Forest conservatimjegts do not apply to CDM but to REDD+

instead.

As shown in Section 3.5, even though a large afé@eocountry is covered by forests, deforestation
has been occurring continuously and representstaalgroblem for Peru. Approximately 9.7 Mha
of land are available for reforestation projectsinly mainly concentrated in the highlands (71%)
and the forest (24%MINAM e, 2011 pg. 101). This is not a minor issue, since in@P&ru’s for-
est area was around 72 Mha
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The legal framework for forest activities in Pesuthe Law 29763 - “Law of Forests and wild ani-
mal life”, passed on 201 GOP h, 2011

It is necessary to secure the land where the grpjans to be developed. Non defined land owner-
ship could lead to problems or carbon leakage, pgwmanency or even conflict for the carbon
payments Benessaiah, 2012; Luttrell, 2007 If the investor does not own the land and préde
invest in Government-owned lands, it is necessagpply and be awarded a forest concession. The
forest concession is granted by the correspondigjdRal government. Maximum area and dura-
tion of the concession depend on the type of ptgjetorestation, forest conservation). If the iswve
tor owns the land, it is just necessary to apphefforest permit from the Regional Forest Authorit
(GOP h, 2011chapters IV, V).
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Until 2012, there were 38 afforestation/reforestat{A/R) LULUCF CDM projects registered by
the UNFCCC CDM, 2013. These projects are designed to invest in refaties on degraded soils,
capture CQ@through trees’ photosynthesis, generate CERs @ayptured carbon, harvest the timber
and finally replant the trees that were cut-offoB@mic incomes of these projects come from sales
of the CERSs generated and sales of the timber S@d®nce the trees have completed their growth.

Trees capture effectively GQvhen they grow. However, once they are cut-downuiing their
wood, there is a risk that the carbon will be reéghagain to the atmosphere if the wood is burned.
This is called “risk of non-permanence”. Due tcsthisk, CERs generated from A/R activities are
not equal to CERs from other reduction projects.

There are two types of “A/R CERs”: temporary CERZHRS) and long term CERKCERS).tCERs
expire at the end of the next commitment periodbseguent to the commitment period where they
were issuedCERsare valid until the end of the project’s creditipgriod. The buyer that acquired
them to offset its emissions will have to buy ne®R3 (of any type) once its A/R CERs have ex-
pired. This caused these CERSs to be less attratiare“normal’” CERs, consequently having lower
price in the market (Krousakis, 200/

Until 2012, Peru had only one A/R LULUCF CDM prdjetReforestation, sustainable production
and carbon sequestration project in José Ignaci@raas dry forest, Piura”. It was registered in
2009, and is expected to capture 48 689, t@5ar.

The voluntary carbon markets (VCM) have been a naatéve platform than CDM for Peruvian
reforestation projects: until 2012, three projeltsl been validated under the Verified Carbon
Standard (VCS), one of the VCM standards. Thesggtogether are expected to capture 66 093
tCOselyr during their 30-40 years of validity periogé¢s /24 ).
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Table 4-8. Peru: Forest projects in the Voluntaay©n Market (2012)
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The VCM attracts buyers and investors by focusingiransparency of their mechanisnkCE,
2012 and the sustainable social component of theijepts. Also, by having fewer requirements
than CDM, the VCM has lower transaction costs. Minedess, costs are not that low, marginaliz-
ing very small projects from participatinBénessaiah, 20}2

Even though the possible markets and mechanismweleknown, reforestation projects are not
widely spread in the country due to diverse factush as high transaction costs, the need of spe-
cialized consultants to develop the project andawirthe buyersLittrell, 2007, the inherent diffi-
culty of measuring the carbon captured in largedbareas and the risk of making a long-term land-
connected investment, highly dependent on socialviement.
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The existence of large areas to reforest and tloel geographical conditions permit reforestation
projects to have a high potential in Peru. Howeasrfew experiences have been consolidated until
now (2012), it is difficult that large scale prajgemerge soon.

Under the current situation, developing projectthveis few risks as possible is possibly the best
option. Proven land ownership, low initial investiielocal communities’ involvement and early
contact with the potential credit buyers are asp#wt will define a good reforestation project in
Peru. As the VCM compete for credit buyers, thenjgrts tend to be of public awareness and have
visible positive impact over the local communiti€sllowing lines show the experience of one of
the Peruvian reforestation projects developed utise¥ CM.

VCM project: Reforestation of pastures in Agricultal Society of Social Interest “José Carlos
Mariategui” (SAIS-JCM) - Joven Forestal Project, Pé

This project applied to the Verified Carbon StanlddCS), being registered in 2011.

Project description

The "Joven Forestal” project in Region CajamareauPis classified as an afforestation, reforesta-
tion and revegetation project according to Volupi@arbon Standards (VCS).

This is a reforestation project developed on 14&®hprivate-owned lands (by the SAIS-JCM).
The land was selected based on their state of abafod a long period of time. It is projected to
capture an annual average of 31 730 #Z@uring 30 years, through plantation of exoticcgse
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(pine) with high market value. Plantation occurgtiree consequtive years 2008, 2009 and 2010.
Thus, final wood harvesting and final replantingipected to occur in 2038, 2039 and 2040.

Project’s registration was initially rejected insince it did not meet the financial sustaingbili
criteria. Problem was overtaken when the carbonpoomant was added. The project is intended to
benefit local population with incomes from the aarlrredits sales and the harvesting of wood in
year 30.

The project is an association among three actor®l@O specialized in forestry and agriculture,
the SAIS-JCM as land owner and labor provider andrapany specialized in carbon proje&€6
a, 201).

Analysis of additionality

To analyze if the project was additional, barriemsl common practices were analyzed.

Several barriers to the project were detected:ipusvsimilar activities have only been developed
through donations or other non-commercial fundthg, SAIS lacked of investment capital and had
low access to credit, forestry was not seen byctmemunity as a profitable activity and instead it
was seen as foreign to the local socio-culturatitams of the community.

The common practice analysis indicated that thgept@ould not have been developed without the
scheme proposed. The project was not common peaetid consequently, it was additional.

Baseline determination

Three possible scenarios were defined to defindaiseline:
1. Continuation of the pre-project land use: semi-albared and extensive cattle ranch.

2. Afforestation / reforestation of the land withiretproject boundary performed without be-
ing registered as A/R CDM project.

3. Extrapolation of other observed forestation addsitin the geographical area with similar
conditions to the proposed A/R.

Alternatives 2 and 3 were discarded since previadfmts of reforestation in the zone failed due to
the lack of involvement of local communities, mgibkecause those were government-driven refor-
estation projects with unclear economic benefitsidoal inhabitants. Moreover, governmental in-
vestments in reforestation in the zone are low,ingakt difficult to reforest the zone of the pro-
posed project. Consequently, the baseline chossrnheaalternative 1.

Emissions avoided and carbon credits generated

Under the VCS standard, VER is the equivalent t&MGDCER. To calculate the number of VERs
generated by the project, it is necessary to catleuhe GHG emissions removed by sinks under
baseline conditions and compare them with the cadaptured by the project.

The project area was characterized for the presehgeasses and small shrubs. Trees were not
present in the zone, and consequently not considere baseline scenario. Since no trees existed,
net GHG emissions removal in the baseline was densil zero.
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To calculate the carbon captured by the projeetM8M Methodology defines how to calculate the
carbon stock imbove-groundandbelow-groundbiomass of the trees present. It was calculatad th
the total CQ captured during the 30-year crediting period, rigrfreet anthropogenic GHG remov-
als by sinks”, would be 952 118.9 tg;@orresponding to an annual average of 31 737B.tC?

& /1?9 shows the expected evolution of C€aptured in the trees during the duration of ttugeot
(VCS a, 2011
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Figure 4-5. “Joven Forestal” VCM project. ¢€aptured during the 30-year crediting period
Assessment of the project

Even though this project is not technically comgléd, it requires close attention to fulfill alleth
methodology’s requirements, as any observation rbgaée DOE? could cause important delays.
For instance, this project’s verification processk around 7 months (May to December 2011) due
to multiple observations made to the initial proj@éocuments, such as lack of clarity in the calcula
tions of carbon capture and the real number oftpthtrees YCS a, 201l Until June 2012, the
project had not issued VERSs yet.

C A " 15 % .!'5 % % . 5% # 151 # % .
5* .1 8$ " S #

18



9 =00 ) 0) ) 20

Peru has not been an early starter in the worldigdebon business”. However, the opportunities

that show up in this fast-growing developing cowntrside sectors that could be "cleaned” from

GHG emissions, open a window of opportunities thaestors have already seen. This Section
analyzes private investors’ ideas of carbon prejdicat have been made public, aiming to extract
some conclusions about what the future of CDM iruReuld be.

9( 2) ): < 2 F )

FONAM, the office of the Ministry of Environment (MAM) that promotes CDM in Peru, perma-
nently holds a portfolio where private initiativieigas for carbon projects are made public. At early
2012, this portfolio shows 234 proposed projectg6 ln the energy sector, 40 afforesta-
tion/reforestation (A/R) projects and 18 forests@mwation projectsHONAM a, b, ¢, 2011 Energy
and A/R projects are planned to apply to CDM, whsrtdrest conservation projects should apply
to REDD+.

Following graphs show the relation between the stment planned for each energy project versus
the factor “investment” divided per “project's exjped avoided emissions” (USD/tG€). In the
graphs, the volume of each “balloon” representsettigected annual emission reductions for each
project (ton CGelyear).

"& 97?( shows 35 hydropower CDM projects from FONAM'’s [jalib (there are 83 in total). The
ones in red color represent projects executed &mrddy registered as CDM projects, while the
ones in blue color are those still at the levei@DM project idea”.
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Figure 5-1. Hydropower projects in FONAM’s CDM piotto

Figures 5-2 and 5-3 show biomass and waste managgraects in FONAM’s portfolio. These
two types of projects are worth to be analyzedtdugeir low cost and high potential, as it will be
discussed in following lines. As in Figure 5-1, redlored balloons represent projects already
registered under CDM, while blue ones are projgeas.
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Figure 5-2. Biomass projects in FONAM’s CDM porifol
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Figure 5-3. Waste management projects in FONAM'sVOQrtfolio

It can be seen that most of the hydroelectric, bigsnand waste management projects have rela-
tively low individual investments per project: leassin 30 MUSD each.

Individual investment for hydroelectric projectscisncentrated below 30 MUSD, in biomass pro-
jects it is below 20 MUSD and in waste managemeist below 10 MUSD. Moreover, the invest-
ment per expected reduced emissions (USDAE®A in the range 40-80 USD/t@Ofor hydro pro-
jects, 3.8-30 USD/tCe for biomass projects, and 1-7.5 USD/#€@or waste management pro-
jects.

The majority of hydroelectric CDM projects are centrated in small power plants'& 9?(). The
cost of reduction of emissions in hydro project8—@0 USD/tCQe) is higher than in biomass and
waste management projects, which is understand@ide main business for hydroelectric plants is
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sales of electricity and no the carbon compone®@Rg). "& 9?( shows also the existence of
much larger projects in the CDM portfolio (investmeeof 50-350 MUSD). For them, CDM is nor-
mally a marginal financial complement to their maicomes.

Biomass projects (& 97?+) are the second best option according to the afastduction of emis-
sions (3.8—40 USD/tC@). There are two predominant types of projectptuwre of methane from
accumulation of residues from biomass industriesofly wine, etc.), and use of biomass waste
products from other main industries (bagasse,hisk) as fuel for industrial boilers. Methane cap-
ture projects are relatively cheap projects (lhas tL0 MUSD of investment), while the biomass-to-
heat projects have investments between 10-20 MUBB.reason behind this difference is that the
projects for methane capture/destruction have simpfrastructure, not needing to produce any co-
product to become profitable. These projects basie business model in sales of the CERs gener-
ated due to the high GWP potential of the meth@WR enans 25).

Generating CERs from waste management projetts 0?- ) is the most profitable among these
first three options (1.0-7.5 USD/tCOe). This iss@aable since waste management emissions re-
duction projects do not always have a co-produatt ¢buld produce additional profits, such as elec-
tricity. Thus its profitability depends exclusivetn producing cheap emission reductions. In this
category, FONAM'’s portfolio has 19 projects, fodrvehich have much higher investments (over
70 MUSD) and consequently are not shown"a 9?- . Those larger projects are mainly govern-
mental-driven: 3 wastewater treatment plants fooleltities, and the national plan for solid waste
management.

"& 9?7/ shows fuel switching projects in FONAM’s portfalidgain, red colored balloons are
registered CDM projects, while blue ones are ptdpeas.
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Figure 5-4. Fuel switching projects in FONAM’s CDdrtfolio

The majority of fuel switching projects in FONAM{zortfolio have low-cost. Four projects with
investments below 1 MUSD are designed for smalhedium industries, whose aim is to switch
from oil or coal to natural gas in their furnac@be largest project shown iri& 9?/ has an in-

vestment of 6.6 MUSD and avoids the emission of @D tCQe/year. This is an economically
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excellent project that switches coal by naturaliges cement production plant, with a cost of emis-
sions reduction of 3.5 USD/tGe&

Figures 5-5 and 5-6 show wind power and transportgbrojects in FONAM’s portfolio. Until
early 2012, there are no registered CDM projecthe$e categories in Peru. As it is shown, these
projects require high capital investment, but tap reduce high amounts of GHG emissions that
could be transformed into incomes through CDM.
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Figure 5-5. Wind energy projects in FONAM’s CDM folio
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Figure 5-6. Transportation projects in FONAM’s Cidrtfolio

From available data, it is calculated that the #tneent cost for wind energy projects is around
2 000 USD/kW installed. The cost of reduction ofigsions for the six wind power projects pre-
sented in FONAM’s portfolio is between 85-174 USDte ( "& 97?9). This is a high cost com-
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pared to previous categories, which just confirtmst for these projects CDM represents only a
marginal economic support. To be profitable, wingvpr depends on sales of electricity, premiums,
feed-in-tariffs, etc.

Figure 5-6shows the transportation project ideas. The BysdRaransit (BRT) and the electrical
train projects that were commented in sub-sectidr?4are shown here (their emissions reduction
are 199 743 and 725 585 telyear, respectively). These projects are theiesstbnes among all
the analyzed categories, but their capacity to igeedarge amounts of CERs and their social im-
pact make them good prospects to apply to CDM.

FONAM's portfolio holds 40 afforestation/reforestat (A/R) projects. "& 9?3 plots these pro-
jects, being balloons’ volume the expected carloobet captured per project (for a time horizon of
20 years). Red colored balloon represents the mgistered CDM project, while green colored
ones are A/R CDM project ideas.
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Figure 5-7. Afforestation/Reforestation project$-I@NAM’s CDM portfolio

For the majority of A/R projects, the individuavestment is below 12 MUSD, and the cost of re-
duction of emissions is below 5 USD/tg# Economically, almost all the projects in thetfmio
result profitable just from the sales of CERs (uajuthe CERS’ market price in, for example 5
USD/tCOe). Moreover, incomes from wood harvesting durimg project lifetime are also possi-
ble, which would additionally improve projects’ fitability. Until 2012, only one A/R project in
Peru had been registered as CDM, which expectaptuie 973 787 tC@ during its 20-year cred-
iting period (red color balloon).
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The voluntary carbon market (VCM) represents apradttive option for trading carbon credits
apart from the market regulated by the Kyoto PraitoEhere are several Voluntary Standards that
assess the projects according to their own reguisitirepresenting a broad offer to the project
sponsors to promote their investments and procamaries from the generated credits.
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Until May 2012, only four projects in Peru were igtgred in the databases of the VCM programs.
However, Peru and many of the other developing tmmwith large deforested areas have big
potential in reforestation projects. However, appi@te management and coordination of these
investments need to be done by the Governmentciadigein the Amazon rainforest, due to the
possibility that incorrect practices such as exgessxternal pressure on native populations’ life-
style or conflictive use of lands for reforestatiprojects could occurGQUARDIAN UK c, 20111

9?( shows the Peruvian projects registered in thentahy carbon market until May 2012.

Table 5-1. Peru: Projects in the Voluntary Carbcarkét (May 2012)
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Peru’s options for participating in the voluntaramet with reforestation projects are good due to
the extensive areas to reforest and the possibilitgarket the project in the media due to theipubl
attractiveness of forest projects. In energy, semall projects that are not attractive to CDM due
to its low generation of CERs could instead opttfar voluntary market since associated costs are
lower and the procedures relatively shorter.

Among these energy projects, there is one with lsigtial impact and relevant media coverage:
The project “Qori Q’'oncha” is a project of effickeoooking stoves (ECS), which are installed in
small rural locations above 2500 m.a.s.|. The mt&§eaim is to provide poor families with stand-
ardized stoves that reduce wood-fuel consumptioB(9, reducing at the same time the presence
of smoke and other combustion components insidehtheses. This project agreed the price for
selling the carbon credits (generated under thel Sndard) in 11 USD/tG® (Qori, 201Q.

Larger energy projects such as “Fuel switching tmicAngo cement plant” or “Paramonga Bagasse
boiler” could have applied to CDM but both decidedthe voluntary market. These are large scale
projects and are a good example of private invastnmecleaner technologies applied to industrial
processes. The former is a project that substitoted with natural gas in the burning process of
production of cement, while the latter is a projecswitch fossil fuel with bagasse in the boiléao
sugar production plant. The project “Fuel switchieitgAtocongo...” moved to the CDM market
after being two years in the VCM, showing that thlistform could be useful to accelerate the pro-
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cess of registration and generation of incomeshef grojects, while requirements for the less-
flexible CDM mechanism are accomplished.

Another important characteristic of the VCM is thassibility to develop projects of forest conser-
vation, which in the regular carbon market shouddhato REDD+. Until June 2012, Peru does not
have any registered REDD+ project. However, thisasion could be starting to change: The pro-
ject “Madre de Dios Amazon REDD project” is waitifigy registration in the Voluntary Carbon
Standard (VCS). This project has already been atdatlby the Standard “Climate, community and
Biodiversity Alliance (CCB)” in 2009 ¢CB, 2012, having sold its first 40 000 tGf avoided
emissions in 2010WroGre, 2010 This project’'s registration under CCB and VC8&nslards is
considered to be the first step towards the registr of the project under the UNFCCC REDD+
mechanismHKorCar a, 2013. Again, as in the case of energy projects, tHantary market permits
to accelerate the cycle of forest conservationgutsjtowards a future registration under REDD+.

Until June 2012, there were other 3 REDD+ type quty waiting for validation under the CCB
standard CCB, 2012. Before applying to REDD+, probably they will kmlv a similar process than
the “Madre de Dios...” project.
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The Kyoto Protocol, mechanisms such as CDM and REDId the Voluntary Carbon Market are
opportunities to face the climate change, generete businesses in developing countries and sup-
port the growth of clean industries, e.g. renewadnlergies or well managed forest§h(jinga,
2012.

However, adVinkelman & Moorg2011) explain, the opportunities of creating CEfRth CDM
projects and consequently benefiting from the ressmiin developing nations are directly linked to
the country’s emission levels. This makes moreitaiole and consequently attractive to invest in
countries with higher emission levels, which isoalslated to more availability of human capital
and a larger energy sector. This in part explaing @hina and India are currently (2012) the coun-
tries with more projects and the highest numbeissfied CERs per year (63.9% and 11.1%, re-
spectively).

The development of CDM projects is driven by ecoiwofactors. CDM projects in the power sec-
tor are an example of this: they reduce GHG emisslmut their main objective is producing in-
comes from electricity sales. Surveys performedieneloping countries with a large industrial
sector show how policy makers, academia and ingusfpresentatives, consultants and other
stakeholders agree to support the developmentwépproduction CDM projects since these ones
benefit the industry by providing electricity thatneeded or by reducing expenses when improving
the energy efficiencyAdhikari et al., 2008
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Peru is not among the main GHG emitters in the dydsut due to its geographical location and
biodiversity, it is expected to be hardly affectsdthe climate change.

Peru’s relatively small industrial sector does possess the conditions stated \Wjnkelman &
Moore (2011) to become a large producer of CERs. Mornedke country’s energy consumption is
not driven by the power sector but by the trangiam sector. It is consequently difficult in Peru
to develop its carbon market industry based onirtbllation of renewable energy power plants
that displace fossil fuels such as coal or oil.

Even though there is some good potential to devplper projects in Peru (using hydropower,
solar, wind, biomass energy), Peru’s investors khehift the focus away from electricity onto
other economic sectors for increasing the countrgidicipation in the carbon markets. Reforesta-
tion and forest preservation have great potentialtd the large extension of Peru’s forest region.

Sectors such as waste management or biomass remaily untouched, even though there are
plenty of opportunities for both of them. Waste @ag@&ment in the big cities is not well managed:
few of them use proper landfills, making it difflcto develop projects of methane destruction or
electricity production. However, this situation tbibe exploited by using other technologies such
as “refuse derived fuel” (RDFWnnikrishnan & Singh(2010) present the case of India, where in-
digenous RDF technology has been developed to nsdkef the municipal solid waste (MSW) in

areas where, as in some of Peru’s cities, propelfills do not exist. On the other hand, biomass
projects are likely profitable where large agriawét activities are held. Most of sugar or rice-pro

duction facilities in Peru should consider analgzthe possibilities of using the bagasse or rice
husk as energy products linked to CDM energy ptsjaghich would boost their financial indexes.
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For the biomass projects, focusing the CDM progetiproducing electricity is better option than
producing only heat due to the high revenues frimutécity sales Amatayakul & Berndes, 2012

1+ = ¢ ) 20A ))cC

The abundant availability of natural gas and hyalymal resources for power generation will be
the base for the expansion of the Peruvian powstesy during the next 10-15 years. The use of
these two resources will keep the power sectotivelg clean of GHG emissions. Moreover, the
Government decided that every new natural gas-fieple-cycle power plant will be converted to
combined cycle configuratichafter a maximum of 36 months from starting operati (Decree
Law 1041 MINEM g, 2008.

As shown in Section 3.5, CDM has been actively ireguby investors to support the growth of the
power sector. Seventeen (17) hydroelectric platitts &combined power of 808.8 MW ( -?1 )
have been registered as CDM projects since 200&hvatcording to projections are expected to
avoid the emission of 2.06 Mt G@&yr, equivalent to 63.8% of country’s expected uahremis-
sions reduction using CDM.

The power sector is perhaps one of the most orgdnimustries in the country, and has been re-
ceiving several supporting measures in order toeamse its attractiveness for investments that per-
mit to increase the available power supply for @ugtg the country’s economic growth. The ener-
gy auctions with renewable energy resources (RE&REe#pected to continue in 2013 and beyond,
which should represent new options to invest ireveable energies. Furthermore, cleaner energy
projects have the option to be additionally supgbitty incomes from CDM or the voluntary car-
bon market, which increases projects’ IRR betwe@rl17% for large projects, and between 1.7-
3% for small onesIGES, 2012 Undoubtedly, these additional incomes are morgortant for
small projects, where the financial “carbon compaheould make profitable a project that initial-
ly is not.

Small-hydroelectricity projects are all similar,itg its registration under CDM highly probable if
financial investment is found and an early contaatie with a consulting company to develop the
documentation. Registration chances are booste@ loareful definition of the baseline, the
additionality criteria and barriers in the ProjBetsign Document (PDDPurohit, 2008.

Peru’s first solar and wind power plants are bdindt in 2012 OSNG a, 201Rand it is highly
probable that these projects will apply to CDM. Hwer, this new plants are not installed due to
the power system requirements, but due to Govertisanitiative of supporting new generation
with non-conventional energy resourc€oP b, 2008 These projects are awarded a type of “feed-
in-tariff” in order to become attractive for thevastors. It is unlikely that solar or wind poweppr
jects will drive the increase of the number of CIpelwer projects in Peru as it occurs in several
other countries. These projects will provide goechhical know-how but their massive expansion
is not probable in the short-term.

The case of CDM power projects from biomass or &astinteresting. Two of the main agro-
industries in the country are rice and sugar prodncwhich have plenty of waste available to use

C g1y & . & " # 33 %B! "5 < # % 55 '# %

94



as fuel. However, this resource has a large unpegghtial, existing only around 30 MW of grid-
connected electrical power from biomass in opemnatioin construction@SNG b, 2011

Municipal waste (water and solid) is not properyated in most of the Peruvian cities, where it is
mostly dumped in open sites. This situation cowlddme an opportunity by transforming the solid
waste in fuel (refuse derived fuel, RDF) or by caiplg the methane emissions for energy purposes
from waste water. As shown Wnnikrishnan & Singh(2010), it is possible to develop indigenous
RDF technology, which would boost the incomes afalometalworking industries and provide
electricity and heat for other industrial procesdesrthermore, as waste management projects
avoid methane emissions, the generation of CERs flis type of CDM project could be really
attractive for investors. Further analysis aboat ¢éimergy potential from waste dumping sites in
Peruvian cities, as well as the possibilities okilng it to energy projects, would provide a good
indicator for interested investors. This informatiwas not found while writing this Thesis.

Finally, it is important to say that all the carbprojects linked to power production in Peru and
developed until 2012 have been registered undeCib! and none under the voluntary carbon
market. However, since the latter has proven basejul to boost initiatives with high social im-

pact, it is possible to use it for developing wastenergy projects in smaller cities than Lima,
where a proper waste treatment could have a meiglesiand measurable positive impact.
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In 2000 transportation sector generated 40% ofethessions from the energy sector (9.9 out of
25.4 Mt CQelyr, see /?( ), which in turn is the largest source of countrgimissions after
LULUCF.

The main source of emissions corresponds to thefusiesel oil in freight trucks and buses. Public
transportation (especially in Lima, where 30% dfirtpy’s population is concentrated) remains one
of the main causes of this sector's emissions. Wewesince majority of buses used for public
transportation are private-owned, planning a reh@fvthe fleet for new or less pollutant units is

not an easy task due to the multiple actors invthlve

Measures to renew and clean the transportatiorersybive been launched during recent years.
Lima’'s Government began in 2011 a “cash by junidgoam in order to retire 17 000 old diesel
buses in Lima, corresponding to 50% of the unitsisg the city in early 2012E/Comercio a,
2012. However, this program’s results are slow duethte limited available budget. Other
measures such as setting the mandatory technigaiares of vehicles are planned to be imple-
mented in order to certify that all vehicles on thads operate correctly and their emissions are
below the maximum permitted limits.

The Government is taking action to improve the gpmmtation system. Since improvements in
transportation will directly reduce GHG emissiotig use of CDM has been mentioned in order to
improve the economic conditions of the projects.

Until May 2012, there are 5 CDM project ideas inNAM'’s projects portfolio FONAM a, 201},
mainly focused on solving the problem of publicsportation in Lima (in 2009 there were around
one million vehicles in Lima, corresponding to 70%country’s total). Two of those projects have
already begun to operate with positive results: “Metropolitano” Bus Rapid Transport (BRT)
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system, and the Electric Mass Transit System fonaLiand Callao, locally known as “Tren
Eléctrico”.  1?( shows projects in FONAM’s portfolio.

Table 6-1. Peru: CDM project ideas in Transportatiector (2012)
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The four first projects in  1?( are planned for Lima and the last one for Arequipa second
largest city in Peru. The impact of “cleaning” tinensportation system becomes clear here, since
the amount of GHG emissions reduction that couldfferded by any of the three first projects in

1?( is comparable to the country’s most important emis reduction projects in power gen-
eration: a 220 MW hydroelectric project that avaids emission of 501 814 tGéyr, or the con-
version of a power plant from simple cycle to conaal cycle, which avoids 407 296 te@yr
(CDM, 2012.

Possibilities of BRT projects to be registered und®M are high since, until 2012, seven BRT
projects hosted by Colombia, Mexico, India and @hivave been registered by the UNFCCC's
Executive Board. The project with the largest amainmeduced emissions, “Electric Mass Transit
System for Lima and Callao”, does not have othmilar among the registered CDM projects, but
it has chances to get registered since its funalityncould be compared with two projects for im-
plementing Metro systems in India (“Metro Delhi”dafMumbai Metro One”), which were regis-
tered as CDM projects in 2011. These Indian prsjegbid the emission of 529 043 t@@yr and
195 547 tCGelyr, respectively¢DM, 2012.

Even though it was not analyzed in this Thesis pittential for mitigation of GHG emissions from
individual cars is also high. Due to excessive ingamn of diesel-fueled vehicles during 1990s
decade, it exist a large share of relatively oldigles (more than 15 years) on the roads. The Gov-
ernment or private actors could design progranmotd a large number of private units and convert
them to natural gas or to change them for new Lifiitese type of projects could apply to CDM.
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In year 2000, Peru’'s mMétGHG emissions due to deforestation (LULUCF) weBe8aMt CQelyr
(MINAM b, 2010, pg. 631t represented 47.3% of country’s total emissi(see -?( ).
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The forest area in Peru is 77.54 Mha. To year 205% of the total area had been deforested
(7.2 Mha). Even though increase of public awarema@ssmore control of natural reserves, defor-
estation has not disappeared: the annual defamestedte in the period 1990-2000 was 0.149
Mha/yr MINAM b, 2010, pg. 69 and it continues.

This work analyzes the sustainable opportunitiesvele from the preservation of forests in the
country. The Peruvian forests could provide theplsisr of funds that permit to finance the
measures to face the climate change effects atitefunore, to keep the forests for future genera-
tions. It is important to show local inhabitantaitithe forest is a valuable resource that nowadays
offers more business opportunities than currertdittoaal practices. In fact, the Government is
working through its institutions such as MINAM aR@NAM for increasing technical capacities
inside the country and helping interested investbing interest in the sector is shown in the ptojec
ideas registered in FONAM'’s portfolio: 40 for aféstation/reforestation (A/R), and 18 for REDD+
(FONAM b,c, 2011)

The carbon market (CDM and voluntary market) coddresent an important option for Peru.
Benefits are multiple and reach groups historicailgrgined in the country, such as small villages
inside the Amazon forest. However, Peru has notuget extensively these mechanisms for fi-
nancing afforestation/reforestation (A/R) projedts. date, in Peru only one A/R project has been
registered under CDM (it capturé8 689 tCQe/yr). The voluntary carbon market (VCM) has been
a more efficient platform for this type of projeatsthe country: already 3 of them have been veri-
fied and are generating carbon credits (togethey; tapture 66 093 tG&lyr).

Some entrepreneurs have begun developing refdoesiabjects focused on bringing sustainabil-
ity to the forest projects and the small populaidhat live there. For example “Peru Carbon
Fund”, a new private organization in the countmgates an added-value chain in order to maxim-
ize the profits for the participating small villagdt proposes to generate carbon credits under the
VCM by reforesting private-owned lands exclusivelith native tree species. The project is de-
signed so that the wood is supplied to local wowtustries, that in turn can offer higher added-
value products to be dealt with previously contaaigents in large citePCF, 2013.

An investor should have clear that the requiremémtse validated in the voluntary market use to
be more flexible than in CDM. The voluntary carboarket strongly focuses on the social impact
of the projects it registers. The Voluntary Staddaforganizations that evaluate and register the
projects under the VCM) improve their market repiotaassuring that the projects they register
have strong social and environmental componentsitip@ economic impact on the population
involved in the projects, improvement of their duabf life, clearly accountable environmental
effects, etc. Small forest projects or first-timéiatives in Peru should consider the voluntary-ma
ket as the better option to start. If successhd,fdrojects can always scale-up and stay in thenvol
tary market, or step-up towards CDM.

The case of forest conservation is different. CDdésinot admit this type of projects, which have
to apply to REDD+ instead. However, forest consiowaprojects are different from reforestation
ones: the latter involve direct action from the plagion, making themselves partly owners of the
project, while the former could even involve kegpout populations from the project area in order
to avoid deforestation. Naturally, several probldrage arised with REDD+ projects. For instance,
the members of the “Indigenous Peoples’ biocult@ahate Change assessment” (IPCCA) during
UNFCCC'’s meeting in Durban (November 2011) declatteat REDD+ negatively affects the
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communities that live in the forests, since it doesrecognize the value that the traditional inter
action human-forest have. IPCCA argues that REDEjepts impose a lock over the forests that
will end up the normal relation between the popotaiand the resources that they traditionally
extract. Moreover, IPCCA claims that REDD+ is dasigj and supported by the multinational or-
ganisms, NGOs and governments that at the sameinivest in the industries that cause GHG
emissions, originating a counter-sense where tba lcommunities are “two-fold” affected: first,
due to the consequences of global warming, andnsectue to the forced intervention over their
habitat and their tradition¥\(roGre b, 201}

Another problem for REDD+ is the possibility to &ssociated to cases of corruption. In his report
for the U4 Anti-corruption Research CenfreStanding(2012) claims that REDD+ projects are
threatened by corruption, but they could also peedti It is easy to predict that the projects’-out
comes will suffer efficiency loses due to corruptidut it is maybe not so clear to realize that
REDD+ could create new types of corruption. Sin€&®R+ increases the value of lands previous-
ly marginalized,Standing(2012) detected three possible types of corruptimblems: land grab-
bing and tenure rights, elite capture of REDD+ reses and conflicts of interest in the monitoring,
reporting and evaluation of the projects. It isidotpat as land possession is directly linked ® th
revenues, conflicts between involved communitieswan illegal land transactions made by pow-
erful political minorities could transform in negeg a project designed to benefit the local com-
munities. Since Peru is not corruption-free, REDDitiatives will require a very strong planning
that permits to accurately identify the involvedoss at every level and how to better interact with
them, in order to detect early the scenarios wifigige corruption cases could appear and deal
with them in advance.

Using climate-related financial instruments to kéleg forests in Peru not only saves a unique re-
serve in the world and avoids GHG emissions toatineosphere, but it provides opportunities to
local populations to grow economically while preseg their environment and quality of life. By
being offered the opportunity to participate irsthiew business, the illegal farmers and wood har-
vesters could feel attracted to leave their curpeattices and embrace a new activity, legal and
profitable. An appropriate national plan about thyge of forest-related carbon projects and their
more suitable location is needed to better exgist opportunity.

19 =

The first commitment period of the Kyoto ProtoddP) is over at the end of 2012. After it, the EU
has decided to shift its focus to the least deveogountries (LDC), which likely will cause a de-
crease of interest in projects in continents sigchatin America or Asia, directly affecting Peru’s
opportunities to participate in the CDM.

However, as awareness about carbon projects haadspr the country, it is likely that new pro-

jects will shift attention onto the voluntary markBeforestation, forest conservation, fuel switch-
ing and energy efficiency projects can be develdpesinall or medium scale. These projects can
be designed to have a direct social impact, wrdarery important for the marketing of the carbon
credits generated from voluntary initiatives. Scemamples of these projects are: efficient cooking
stoves programs in rural locations, fuel switchiaglecrease local pollution in small and medium
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sized industries and reforestation or forest caradiem programs with direct impact in the econo-
my of local villagers.

Really, more discussion on the use of waste agygrsurce would have been necessary in this
report, but trustable information was not found. Jume 2012, three are the CDM registered pro-
jects in the country to capture methane from ldisdfOnly one of them, “Huaycoloro landfill gas
capture and combustion” which was registered in72@0related to electricity production. Howev-
er, there is much more potential to be exploitacaddition to Lima, Peru has 8 cities with popula-
tion over 380 000 inhabitants each, which repres@ntonsiderable source of municipal solid
waste. Just over 19% of municipal waste is kepaindfills, while around 70% of the waste is
dumped in poorly controlled siteEQNAM d, 2012 Then, there is opportunity to develop new
landfills with an appropriate design that permictdlect the methane and use it in energy projects
or GHG destruction, and apply to the carbon markdétosvever, this opportunity is linked to get the
necessary funding for building the installation$jat could be partly supplied by the Government
and the interested investor. If new installatiorss going to be built, considering the option to fix
installations to use anaerobic digestion insteaa simple landfill could considerably improve the
production of methane for a posterior energy Wsen{krishnan & Singh, 2030 Maybe it would

be practical to begin with “refuse derived fuel’0¥R) projects in the waste dump existent sites,
where the techniques to transform the fuel in wesai#ces of fuel could be also locally developed.
Again, since these actions have direct impact aiesg Government support (political and eco-
nomic) is expected at the start of these projscistaining the investors’ initiatives.

The potential for using biomass in energy produrciopresent due to the existence of large forest
areas and the agricultural production in Peru. iitaén problem here is that appropriate data of
biomass energy potential is not available (MINEMI®ergy-biomass balance is obtained through
mathematical models). Private investors workingugar industry use bagasse as energy source
since long time ago in their own processes, but ihgolvement in supplying electricity to the
national grid is very recent. Still, there are proers of rice and other goods that could develop
energy projects and apply to CDM. If the projectavene of small-scale, mainly designed to pro-
duce heat, it could apply to the voluntary markebtigh the category of energy efficiency.

The south of Peru has abundant and unused potémtiaking solar power. An average annual
insolation of 6.5 kWh/Aiday is present in the zone (s¢& -?(/ ). This potential could fulfill the
needs of heat in local industries by means of seaf solar energy for vapor generation. Appro-
priately designed, these projects displace amafrisssil fuels that could generate carbon credits
in the voluntary carbon market. If some pilot pobgeof this type are successfully introduced, there
is possibility of bounding several small projectione big that could apply to CDM.
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As it was shown, there is high potential to devadogjects in the sectors that were analyzed: ener-
gy, forests and waste management. However, thegptéom investments are expected to face
barriers that are important to be known by anyregted investor.

First barrier to mention is economic. This barigeespecially tough for small and medium sized
projects, where investors usually do not possagelaapital. A common economic barrier to the
carbon projects is the cost of transaction, whghreésent a larger obstacle to the smaller invest-
ments. These costs are almost fixed since theynanely directed to hiring UNFCCC's registered
consulting firms to carry out the validation andnitoring processes.
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Electricity production projects are less vulneratioleeconomic barriers since these investors use to
have larger economic capacity to face the hightabisivestment required by the projects. Moreo-
ver, electricity sales represent a much largermmethan the revenues from carbon credits sales. In
general, the also called “carbon component” ofdgsgwer projects is marginal and represents just
a complementary income to their main businessskail projects, carbon credits sales represent a
big share of their net incomes, being even necgs$sanake the project profitable and attractive to
investors.

Second batrrier is technical. Developing countriesndt produce major equipment for industries
such as power generation, making investment caglts Roreover, even in case that new technol-
ogies help to reduce the investment costs, theaser of technical complexity requires new opera-
tional and maintenance expertise and access te gaats in the local market, which ends up in-
creasing the risk of investing\@hikari et al., 2008 Expertise in building infrastructure for hydro-
power is good in Peru, so investments in small medium sized hydroelectric plants have their
technical risks reduced. However, power-producingjgets that use agricultural or forestry bio-
mass require combustion processes whose machigengtilocally manufactured. Gasification
equipment, gas engines, pelletizers, turbines aildrb need to be bought abroad, increasing costs
and falling into the dependence on foreign expertisrzen though the project could be profitable,
the risks of the technical dependence decreasesighities of investment.

Forest projects are not technically complicated #re economic investment is low compared to
other options to develop a carbon crediting profestlong as land does not have to be bought).
Due to Peru’s large extension, there are stilltiooa where individual or community land owner-
ship is unclear. This is an important aspect tleads to be checked and solved early. Some institu-
tional barriers could appear here since issuesrgplimes and predictability of decisions are two
aspects that governmental offices do not manageletety well.

Expected barriers in forest projects are mainhitipal and social. Since most of these projects
interact with populated areas, they involve an ioiptisk of social disagreements that could nega-
tively affect them. In general, a good relationhwithe population needs to be developed since the
very early stages of the project, having in mirat tihe project horizon is around 30-40 years. Posi-
tive lessons can be learned from early starters:ihportant that local communities participate in
the project with labor, land property or investmenorder to make them feel the project as theirs.
Moreover, making clear deals about the share aféuthcomes among stakeholders is an aspect of
the highest importance.

In the case of forest conservation projects (REDRtgareful study of the interaction of the popu-
lation with the project area is needed, so thair tihaditional and economic activities do not be
abruptly disrupted by the project. Additional ecomo activities related to the preserved forest
such as tourism or fruits processing would imprpk@ect’'s sustainability and also economic con-
ditions of involved population.

Finally, the fact that Peru’s participation in tt&rbon markets (regulated and voluntary) has been
small during the First Commitment period of the Ky®rotocol creates a group of complex barri-
ers: lack of enough local expertise, loss of opputies to the neighbor countries (Brazil, Chile,
Argentina, Colombia) and having lost the chancé¢hefearly-starters. The end of 2012 seals one
period of opportunities, leaving now a market ws#veral competitors and tougher regulations in
the carbon markets that Peru will have to facedeoto use all the opportunities that it possesses
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The possibilities of developing carbon projectshie electricity, transport and forestry sec-
tors were analyzed, as well as in waste manageamehbiomass sectors. Most of the local
investments in the carbon market correspond toldmgdiopower projects. It is true that

Peru possesses large potential for this technolmglyit is noticeable that involved inves-

tors have been just copying a winner formula, whiel not helped the sector to grow in
expertise nor in technique. Moreover, the goverrnalesupport to the development of non-
conventional energy resources has made it eveardasithe investors in hydroelectricity

to continue this trend. This situation has not pgea to develop projects in other sectors
with large potential but with few or no experienegsll in the country such as energy pro-
jects from waste or the increase of use of biorfassdustrial energy projects.

Transportation sector is the country’s largest gneonsumer and an important source of
GHG emissions, but no carbon project has been deedlin the sector until June 2012.
However, two large projects to improve transpootain Lima have been put in operation
since 2010, which coincide with the type of trantgtion projects that are being registered
under CDM in other countries. As these projectsratbeir initial phases, their expansions
have good chances to apply and get registered @ikt

Forestry carbon projects have a good projectioRdru. An area of approximately 7 Mha

to be reforested and a much larger extension farégerved represent an important oppor-
tunity to generate incomes while positively affegtihe local communities. However, the

deep interaction existent with the local populatiorthese projects requires careful plan-
ning in order to ensure the project’s sustainahilixistent criticisms to the REDD+ mech-

anism should be taken into account in order to faally applicable solutions that permit

to offer a fair deal to local populations. Land @sship, clear incomes sharing and fair le-
gal agreements are needed to successfully carmphess long-term initiatives.

The voluntary carbon market (VCM) is an excellelatform for launching carbon projects

due to its flexibility compared to CDM. Being vadittd under VCM permits the projects to
accumulate expertise and capital in order to beeda#p and then have the option to apply
to CDM.

The VCM can provide valuable economic support talsstale projects with a high social
impact. VCM’s ability to bound very small scaleisities (efficient cooking stoves, solar
cookers, etc.) makes of it a useful tool to inceeasonomic attractiveness of projects de-
signed to reach dispersed and poor locations, wdrielabundant in Peru. This type of pro-
jects, as well as medium sized reforestation ptsjeould fit well into VCM.

A low percentage of municipal waste is properhateel in Peru: only 19% goes to landfills
while 70% is dumped in open storage sites. Thosa aump sites offer good opportuni-
ties to develop energy + carbon projects by utifizirefuse derived fuel” (RDF) tech-

niques which could be locally developed. Out of &jrthere are 8 cities with over 380 000
inhabitants each, which represents a good opptyttmidevelop these projects and apply
to the carbon markets. Even if not properly usefluak methane capture and destruction
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projects would help to improve waste treatment @@t in the country’s largest cities,
giving again options to apply to carbon markets usocial benefits.

The south of the country has high levels of sotesolation (annual average of 6.5
kWh/mé/day), which makes it very attractive to developjects that use solar energy for
thermal or electricity purposes. What is missingl#012 is a joint private-governmental

action that helps to develop local capacities dad the use of this resource. Indigenously
designed solar energy systems applied in smalin@edium sized industries could form a
bounded carbon project, apply to VCM and beneditrficarbon credits sales.

The end of the First Commitment period of the KyBtotocol in December-2012 closes a
period of opportunities that was not significanglyploited in Peru. After that, the market
size is expected to be reduced due to the shifitefest of Annex | countries towards the
least developing countries (LDC). In order to explloe potential for carbon projects, Pe-
ruvian investors will have to efficiently managee thained expertise and be aware of all
the opportunities that the good geographic conustiaffer in the country.
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