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1. FOREWRD

/[ tAYLFGS OKIFy3aS A& SYSNEAYy3 a 2yS 2F Kke®ENRAOF Qa
conservatively worth $126 billioim 200& represents one of the most promising means of reducing
greenhouse gas emissions quickly and effegtivEhe Clean Development Mechanism (CDM) of the

Kyoto Protocol anthenonO2 Y LI Al yOS ¢ & Coffsetdzgirkelsdifid& antoppriunitypfer y

African countries to tap into the global carbon market, and to harness associated investment and
technology fows.

Amongst the variety of mitigation and sequestration options available in the carbon markets, the
GO-DBEND2Yy ¢ aSOG2NI 2FFSNA aA 3 yntiuEthalsedy/Alricag eduddiekli dzy A G A
Activities such as forestry, agforestry, forest (NS & S NI I (i A e yEmissionw SrBnazO
Deforestationand 5 SINJ RI (A 2 y ¢ T -ener@y5difer potenfillly laciatve monetary
opportunities from a carbon finance perspective, as well as offering sustainable development
dividends. Furthermore, the rural beficiaries of biecarbon projects are typically unable to access

the global carbon market in other ways.

Carbon credits represent an additional source of revenue foichibon projects, mincomestream

that augments timber, NoiTimber Forest ProductsNTFPs), crops, biomass fuel and other
GONIY RAGAZ2YIEE NBPSydzS aidNBryad /I Nb2y ONBRAGA
attractiveness of the forestry, agiforestry and bieenergy sectors as an investment destination

which, in turn, will servez I RRNB & a ‘ld@nid@hapQratimiBedandl dustainable energy,
andsimultaneoushoffer significant climate change adaptation benefits.

The United Nations Development Programme (UNDP), the Food & Agriculture Organisation of the
United Nations (FAQ the Risoe Centre of the United Nations Environment Programme (UNEP
Risoe), Farm Africa and S©&hel jointly organized a regional workshop in Addis Ababa in April 2009

to raise awarenesamongstcarbon project developers and other stakeholdefsthe bi-carbon
opportunities offered by the carbon markeb enhance technical understanding of carbon fingnce

G2 ONBIFGS | aOIFNb2y O2YYdaidti eatalpsd a Biodrbod NBjecti ¢ Ay
pipeline.

In the rurtup to this workshop, UNDP commsigned a number of papers relating to specific aspects
of the biocarbon sectorThis book brings together eleveri thesepapers each constituting a book
chapter.

The chapters are organized in termstloé production cycle, beginning with two chapters farest
bio-cc Nb 2y 66 KAOK Olone omimiNyoptions @rid kb fegondYmrest biocarbon
methodologies. The book then movesto coverage of domestic bieenergy and charcoal
productiort technologies very much linked to the forest sector thybuheir use of wood as a fuel
source. The nexthaptersaddressbio-energy proper, first with a broad review of policy options and
instruments before delving into specifisio-energy options, each with an increasingvid of
technological sophisticationThe section begins with anaerobic digestion and then proceeds t
chapters on bagsse cogeneration, biomass use in cement productiamd biomass gasification and
pyrolysis. Thdinal chapter considers landfitlio-energy at the end of the productionycle



2. BIOOCARBONDVERVIEW

By Mark Purdon

Department of Political Science, University of Toronto

Contact:mark.purdon@utoronto.ca

2.1. INTRODUCTION

While climate change adaptation remains a priority for many Afrmauntries, the carbon market
representsa promising means of reducing global emissions in a-efbsttive manner while also
contributing to sustainable development. The goal of the carbon market is to seek owgokiw
emission reduction and removabportunitiesglobally in order to bring dowthe costs of climate
change mitigation.

Amongst the variety of costffective global mitigation options currently available, fs@rbon offers
significant opportunities for many neindustrialised African countries to participate in the carbon
market. The term & 6-® B NDbi2d¢fined in this context as meanitite broad sectothat includes
renewable energy derived from biomass and organic wastes as wdlleasarbon sinks (trees,
vegetation, soil and peat) found in agricultural, forest and other teriglstecosystems. An
appropriate biecarbon policy can play an important role in mitigating climate change through:

1) The replacement of fossil fuel energy with renewable-dn@rgy;

2) The prevention of emissions by maintaining and enhancing currentérmonsinks and;

3) The removal of carbon from the atmosphere through the establishment of nevedrimon
sinks.

aOYAyasSe 9(2009C0bi GHGABRatement Cost Cufiggure2-1) finds many biecarbon
options to be dw-cost carbormitigation opportunities Some are even negatie®st (e.g., cropland
nutrient management), meaning theyake economic sense evemthout the benefit of carbon
finance. Yet the ability to structure a market to realize 8eelow-cost reductions remains a
challenge. @ncerns about the rigour of carbon finance as a tool for GHG mitigation and sustainable
development have exerted, and continue to exert, considerable influence on international climate
change policy negotiatiomsand, as a consequence, the larbon opportunities available to Africa

Chapters in this boakwritten by African and international expertsdiscuss bio-carbon
technologiesand projecttypesin detail including forest carbon sequestration, domestic-bivergy
applications such as improvedokstoves, improved charcoal production (slpyvolysig, anaerobic
digesters for biogas production, biomass cogeneration for electricity generation and cement
production, fastpyrolysis and biomass gasification. Perhaps the most promising aspect of bio
carbonlies inthe broadrange of its application, from relatively smatlalehouseholdtechnologies

to the largescaleindustriald 6-NBFA Y SNE ¢ O2y OSLIi @

Despiteits potential, there is insufficient awareness and understanding ofchidonopportunities

in Eastern and Southern Africa. In response, the United Nations Development Programme (UNDP),
the Food & Agriculture Organisation of the United Nations (FAO), the Risoe Centre of the United
Nations Environment Programme (UNEP Risoe), Farm Africa aa&aBél jointly organized a
regional workshop in Addis Ababa in April 2009 for carbon project developers and other
stakeholders. One goal of the workshop was to enhance understanding of carbon finance, including
the technical knowledge needed to implemertio-carbon projects and to navigate the
administrative complexities of carbon finarcearticularly with regard to additionality, nen
permanence and sustainable developmehhis book serves to further the goals of the Addis Ababa



workshop and address theapacity gap in bi@arbon through a review of the relevant carbon
finance concepts and rules, as well as emergingchibon technologies and policies.

Figure2-1: Global GHG abatement cost curve beyond besisas-usual 2030
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Source: Global GHG Abatement Cost Curve v2.0

Source: McKinsey & G2009)

[2.1.A. STATE OF THE CARBOARKET

The carbon market is actually comprised of many different carbon markets, each operating under
their own specific rules. The size of the entire carbon maitkét008 includhg trade in emissions
allowances and the carbon offset marketas U126 billion andinvolved thetrade of 4,811
MtCGQe (Capoor and Ambrosi 2009:. Thisrepresened a doubling of thesize of the2007 carbon
market. The Clean Development Mechanism (CBMthe Kyoto Protocol is the largest and most
mature of the secalled carbon offset markets, though common themes and challealyegpresent

themselves in the no®2 YLIX A yOS 060602t dzy G NB£ O

OFNb2y YIN]S

opportunities for biecarbon in the voluntary marketsthough thismay change as a result ¢he

upcomingclimate change negotiations in Copenhagen.

The CDM and voluntary markets have emerged as a significant source of development financing. The
primary CDMmarketand voluntarymarkets were togetheworth USb7 billionin 2008,associated
with 443 MtCQe of emission reductios (Capoor and Ambrosi 2009:. 1j one includes the



secondary CDM marketa financial market with spot, futures and options transactiomise value
of the carba market is even larger: estimatéd have beerlJ$33 billion in 2008.

The global financial crisis and questions about the future of the climate change rdgiuse
suppressedhe marketsomewhatin 2008, when the primary CDM market contractghpoor and
Ambrosi 2009: 32). A similar reduction occurred in the price of carbon creditst(C&MRen credits
under the CDM; EUAsarbonallowancesunder the ELETS), which saw the prima@GDM market
price¥ I £ £ (2 P wmnk e tFigire/22).0\Bile Niztoddarly sostetbldfinitively, there are
signsthat the CDM market price isow recovering.

Figure2-2: Carbon prices respond to the recession
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Source: Capoor and Ambrosi (2009: 6).

There is much anticipation thathe upcomingclimate change negotiations in Copenhagen will
considerably expand the role of boarbon, particularly that of bi@arbon sinks. Bioarbon sinks

are currently limited to dbrestation/reforestation (AR)under the CDMBio-carbonsink projects
comprised 11% of the voluntary marleéh 2008,where rules are less restrictivbut only about 1%

of the CDM(Hamiltonet al. 2007: 45, UNEP Risoe Centre 200%hgre is also growingnticipation

that agreement will be reached in Copenhagen on reducing deforestation (Reduced Emissions from
Deforestation and Forest Degradation, REDD), though it is not clear whether it will be included as a
marketbased mechanism (such as the CDM) odfbased mechanism (Parket al. 2009). There is

also considerable support for the broader inclusion of agriculture, forestry and other land uses
(AFOLU), which would bring into tremmpliancecarbon market additional agricultural and soil
management pratices (see Terrestrial Carbon Gro®08). To understand why bimarbon sinks

have been limited in the carbon market, we need to appreciate the role at&ibon in the global
carbon cycle.

' The CDMessentially consists dfvo markets, the primary and secondary markets. A CDM project developer
generally finda buyer2 y (i KS & LINFor ¢reditsarisingftomdd pécifiqroject. However, this buyer
does not typically use the carbon credits (CERS) for compliaungmses Rather,many buyers in the primary
marketW I 3 3 NBedlits frddnCa number of differenEDM projects and sethem ¢ typically at a hiber price

¢i2 FANNYA 2N I2@0SNYyYSyida 2y GKS aaSO2yRINEBE YIN]SGZ
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2.2. ROLE OF BIOARBON IN THE GLOEXNRBON CYCLE

Based on 2004 da, deforestation peatland degradation, forestry and agriculture wegether
responsible for an estimated 30% of global anthropogenic GHG emisstgusl to the release of

15 gigatonnes C@ (Table 21). The remaining GHG emissionsre mostly the resut of burning

fossil fuels. But not all emissions make their way into the atmosphere. Currently, only about 40% of
emissions remain in the atmosphere where thegn contribute to climate changg¢Malhi 2002:
1581). The remaining 60% is absorbed and sequestdry the oceans (~21%) and terrestrial bio
carbon sinks (~39%).

Table2-1: Global GHG emissions in 2004

Total 2004 Emissions
Gt CQe %
CQ from fossil fuel combustion 27.7 56.6%
CQ from deforestation, forest biomass decay and peatland degradation 8.5 17.3%
CH from waste and energy 4.3 8.7%
N,O from agriculture 3.9 7.9%
CH from agriculture 2.7 5.6%
Other CQ 14 2.8%
Fgases 0.5 1.1%
Total Anthropogenic Emissions 49.0 100.0%

(Derived from IPC2007: Figure SPM.3)

However, the global carbon cycle is itself expected to be affected by climate cl@imgate change
is expected to lead to increased temperature and water stresth the potential to reducecrop
yields (Porter and Semenov 2009Regions dependnt on rainfed agriculture,including much of
sub-Saharan Africa, are particularly vulneralflfeCC 2007aA related concern is the effect of
climate change on bioarbon sinks, which are expected to become less efficient at absorbing CO
into the future (Friedlingstein et al. 2006nd could rapidly becom@&et sources of emissions
(Lentonet al. 2008). For exampleclimate change over the next century could reversegoimg
carbon accumulation in tropical rainfores{Malhi 2002; Phillipset al. 1998) could reduce the
productivity ofrain-fed crops by 509dPCQ007a: 13) promote furtherdesertificationof semiarid
regions(Verstraete 2008)and lead to methane releases from newiiyawed permafrost{Lentonet
al. 2008)

So what role can bicarbon play in the global challenge to mitigate climate change? Cleaely
principalchallenge forpolicymakersis to reduceemissions from fossil fuel&\nd the Stern Review
has demonstrated that early action on climate change outweighs future o@&srn 2007),
particularly given the possibility of catastrophic climate change (see Weitzman 2@@&xperience
to date suggests that this is going to bwre difficult and expensivéhan anticipated costs and
scaleup challenges continue to hamper k&schnologies such as carbon capture and storéspe
The Economist2009) Appropriate management of bicarbon sinks can buy time for the
development and adoption of technology and behavioural change necessary for such structural
transformations This maks sense as a global climate strategy because, given thah&@Ca long
residency time in the atmospher@rcher 2009) carbon removed from the atmosphere today is
worth more than future emission reductior(&elleret al. 2008) The sooner we remove ¢@®om
the atmosphere, the better.

This assessment is at odd®wever, with much of climate change policy, which has seen important
limitations placed on bigarbon sinks in the Kyoto Protocol as well as in the EU Emissions Trading
Scheme (EUETS). The KywtProtocol has placed a limit on theumber of AR credits an



industrialized country can use towards its emission reduction target, has excluded deforestation

from the current CDMandhas limited switching away fromctivitiesusing a fuelwood baselingsees

Chapterd4). ¢ KS 9! O2ylAydzSa G2 G {(Soydlet aii YOPSNIOBYhidI2 & A (1 A 2
maintainsthat the use of credits from bigarbon sinks in the EHTS isot compatible with the need

for the largescale structural transformation of éhEurgrean economy for climate change mitigation
(seeWemaére 2009EU Directive009/29/EC).

These positiongertainly have merit because emissions from fossil fuel consumption continue to

riset increasing the rislof climate change and dio-carbon sinks turmig into future emission
sources.However, the sheer scale of béarbon mitigationpotential, combined with its generally

f2g O02alG |yR (KS Sy giNRyYSSVSHFIALG aIQy Ri KR § @ Site2 18Y03 f (i
carbon projectsmight be reason to recoier policies towardghe bio-carbonsector.

2.3. HISTORY OF BfARBON IN UN CLIMACHANGE NEGOTIATIONS

The CDM is the largest and most mature carbon offset market currently in operation. While
limitations on biecarbon in the Kyoto Protocol and TS desitved above have moved many bio

carbon activities into thewon-O2 YLI Al yOS o6a@2ftdzy i NBé0 OFNDB2Y YI |
might changen the post2012period as a result of upcoming negotiations in Copenhagen.

[2.3.A. THE CLEAN DEVELOPNIBAECHANISM: THE, h¢h oaf{ | wt wL { 9¢€

The CDM grew out @& proposal from Norway at the initial 1992 UNFCCC session calling for a global
GHG credit trading scheme, culminating in the adoption of the mechanism called Activities
Implemented Jointly (AlJ) at the 1995 Conferent®arties (COP) to the UNFCE§gzaguirre and
Kalas2002). When the COP was again convened in 1997 (in Kyoto, Japan) there was a sense of
dissatisfaction with the AlJ, particubain terms ofthe limited benefits accrued to noindustrialized
countries aswvell as the administrative costs for verifying and monitoring GHG credits. This led to a
proposal from Brazil for a Clean DevelopmEnnhd(Gupta 2000; Werksmah998)which would be
distinct from AlJ. According to the Clean Developmanididea, industralized countries that failed

to meet their emission reduction targets under the Kyoto Protocol would be required to pay a fine
into the fund. This money would then be used for climate mitigation and adaptation projects in
developing countries.

The CleaevelopmentMechanism(CDM) that was finally negotiated cantken, as something of a

surpise in the late hours of negotiatior{§Verksman 1998)It might be seen as a compromise

solution between the AIJ and Clean Development Fund. The CDM maintains Getr&lihg
mechanism of the AlJ program, but also requires that any CDM project assist the host country attain
adzadlrAylrofS RS@GSt2LISyilio !a | NBadzZ G 2F (GKSaS
promoting sustainable development in project host caigd and mitigating climate change. This is

clearly expressed in paragraph 2 of Article 12 of the Kyoto Protocol:

G¢KS LlzN1LI2&aS 2F GKS Ot Sty RS@St2LIVSyi
Annex | [nonndustrialized countries] in achievingustainable development and
contributing to the ultimate objective of the Convention, and to assist Parties incluc
Annex | [industrialized countries] in achieving compliance with their quantified em
limitation and reduction commitments underNIi A Of S o ®¢

CKA& GlUgAy 321 f¢ RAAGAYIdzA aKSa& G KBmissidhaTradilge ¥ (0 K ¢
and Joint Implementation which do not have the notion of sustainable development as clearly
incorporated



2.3.B. LIMITATIONS ON B{OARBON IN THE CDM

Therole of biocarbon sinks in the climate change regime has beconmeofthe most contentious
issues discussed by the Partickhe role forests shouldplay nearly ruined climate change
negotiations at the 2000 Sixth Conference of Parties (COP6) of the ON&®i{Jorced an
extraordinary COP6b in early 20QDoelle 2005; Fearnside 2001; Niles 2002; Wig802) The
decisions made at COPgimwever, came to limit in an important way the role of baarbon sinks in
the CDM.

The most important decision regardingio-carbon sinks was to exclude efforts to reduce
deforestation improve forest managemerdand enhance soil sequestration from the CDNhe only
bio-carbon sink permitted in the CDM is afforestation/reforestation (AR). Yet important limitations
have also ben placed on AR: a cap was placed onrthmber of credits that developed countries
(Annex | countries, in the terms of the Kyoto Protocol) could generate through ARyojects,
limitedto52 2F | O2dzy i NEQa ™ bdim thedfifsticBnimitmérd peBod, 2608 A 2 v
2012 (UNFCCC 200ftara 7(b)) One estimate of the total amount of carbon this represents is 110
Mt CQe (Bernouxet al. 2002: 380) A further delay has resulted from difficulties of integrating
credits from AR CDM projects into therBpean carbon market, whichas excluded theexpiring

CER credits{€ERs andCERS) generated by CIHR credit§Schlamadingeet al. 2005 recent EU
decisions maintain this exclusigiVemaére 2009)Related to the exclusion of deforestation from
the CIM is the issue of nomenewable fuelwood. As described in more detaildhapter4, CDM
projects using nomenewable fuelwood as a baseline (such as for improved cookstove projects)
were ineligibile until 2007.

Why have bio-carbon sinksbeen limited? Firg, carbon credits issuing from avoided deforestation
were expected to flood the carbon market with cheap credits. Economic hingldias suggested
that the introduction of avoided deforestation into the marketight suppress the price of carbon
credits byas much as 62%3ung2003: 1617)and would also divert resources away from renewable
energy projectgJung2005: 94) Second, there have been concerns with the permanence of bio
carbon sinks. Trees, vegetation and soils are at risk of releasing theioncédck into the
atmosphere pending disturbance, senescence or mortlégdinganother layer of complexity to
carbon accountingsee Galik and Jacks@009; Schlamadingest al.2007).This becomes only more
of a challenge becauses mentioned earlier, bio-carbon sinks may themselves be vulnerabte
climate changealrivendreversag or degradationin the futurer becoming emission sources.

Third, there have been concernassociated wittsustainable development, human rights and land
governance. There havesbn instances where local peoples have been displaced as a reBukstf
carbon offset projectgLang and Byakol2006; Lohmanr2006: 222274; Orlandcet al. 2002) The
concern here is that the international carbon market only replicates internatiogatems of
SE LI 2 A G bf W2\ (Korsgiivagd Young007).While the risk of expropriationf the assets

of rural peoples in developing countries through eitl#dRor forest conservation efforts is real, it is
worth noting that thisis, unfortunately, not restricted to carbon offset projectésee Brockington
2007).0ther problems linked to sustainable development argeere forest plantations or biomass
crops replace existing native ecosystembich can lead to a host of problems including depleted
water resources and changes in biodiver§iyorld Rainforest Movemer002).

2.3.C. CDM VS REDD VS VOOWRY MARKET VS ALNABRIVES

While the CDM is important, it iy no means the only outlet available to hiarbon project
developers Here we briefly discusalternatives to the CDM for accessing carbon finance for bio
carbonactivities

(0p])



Some of the limitations oiio-carbonsinks in the CDM discussatioveare now being addressed
under the REDD initiative for the pesyoto period (Forneet al.2006; [ISD 218, Parkeret al. 2009)
or have been circumvented in the voluntary carbon market (Hamiébal. 2009: 45). REDD was
brought back into the UN climate change negotiations through an initiative of the Governments of
Papua New Guinea and Costa R2@05) b reconsider deforestatiorin the UN climate change
regime andbecamean integral part of the Bali Action Plan adopted in 2QUNFCCC 2007a:
para.l(b)(iii); 2007b)Thediscussion on REDDowever, continues to be one of its overching
architecture, paricularly whether to link REDD directly to the carbon markeétthe time of writing,
no methodology for REDD had been approved by thethiigha proposalhasrecently been made
to the Voluntary Carbon Standard (VOBhose methodologies share many sirritias with CDM
methodologies.

The norO2 YLIX Al YOS & O2Hawdzifeert Ny ared foNidn@vétioim the bio-carbon
arena particularlywith regard toAR projects which dominated the voluntary markets until 2004.
However, as the voluntary marketave expanded, the share of AR projects has decreased from
29% in 2004 to 16% in 20(Blamilton et al. 2009: 4445). At the same time, certain voluntary
market operators most notably the Gold Standarchave not permitted AR projects. $tould also

be notedthat only in 2008 did renewable biomass cookstove projects become viable under the Gold
Standard (Gold Standard 2008)More recently, theVCShas attemptedto standardize carbon
accounting procedures both under the CDM and other compliance systems. VWAME® approved
methodologies exist for AR other than those already in use under the Giineshave recently
been issuedior VCSAFOLU bigarbon projects with important provisions fomon-permanence
includingcarbon buffesas well as a risk analgssystem(VC008)

The above alternativesepresent variations @ the projectbased emission regulation system
initiated under the CDMAnN alternativethat depars from this desigris worthy of mention.Thisis

the bio-carbontrading system proposed ke Terrestrial Carbon Group (2008hichresemblesan

emission allowance system. Under this system, each participating cowotrg conduct a detailed
inventory of national biecarbonsinksand then distribute or auction rights to emit baarbon to

private individuals or, quite plausibly, communities. Private individuals or communities wwand
be free to sell these rights to emit to foreign companieffectively as biecarbon emission
allowances.

2.4. TECHNICAL ASPECTSOFCARBON SOME COMMON THEBE

2.4.A. CDM ADMINISTRATIONN® PROJECT CYCLE

The first stegn the CDM project cyclis (1) Project Designwhichentails the development of a PIN

prior to the develoment of the more detailed Project Design Document (PDD). The riRdDbe

based on an approvedDM baseline and monitoring methodology. A methodology for the
environmental and soci® 02y 2 YA O aaSaayvySyid 2F | /5a LINR2SOiC
approved methodologies. Rather, these issues are to be addressed on a case by case basis in the
PDD, where it is required as SectionHavironmental ImpacfsSection FSocieEconomic Impacts

(CDM AR projeciznly) and Section Gtakeholder Commentandasper the approval process the

K2a0d O2dzyiNEQ& 5SaA3ylGSR blaA2ylf ! dziK2NRGE 65¢

Uponcomplé A2y s (GKS RNI TG t55 Aa &3 Wationdl ApprovidlShisk 2 3G O
entails anevaluation of whether a project will mitigate GHGs and whether the proposed project
meetsthe nationallydetermined criteria for sustainable development. Natial approval comes in

the form of aletter of Approvalbeing granted by the DNA. Also at this stage, project proponents are
required to seek stakeholder commentshich are incorporated into the finalized PDD. If approved



by the DNA, the finalized PDInct dzRA y 3  (LKter ob AppraRal and the stakeholder
comments is passed on fof3) Validation

Figure2-3: CDM project cycle

Development Phase

. 2)Obtaining
1)P(;?g€gaDﬂ0n Letter of 3)Validation 4)Registration
Approval

Implementation Phase

5)Monitoring 6)Verification 7)Certification 9)Forwarding

Validation igperformed independently by a thirgbarty Designated Operational Entity (DOE) in order
to assess if all the components of the PDD are satisfactory, includirgttiee of Approvalfrom the
DNA. The DOE is required to make the validated project available fohstdke comments for a
30-day periodon the UNFCCC websité. successful, the project is then passed on to M
Executive BoardQDMERB for (4) Registration.The CDM EB appoints a Registration and Issuance
Team (EBRIT) to appraise the request for regation. This appraisahould be achieved within eight
weeks, aftewhich time the project is deemed registered on the UNFCCC website

With the PDD registered, a CDM projazan then be officiallymplemented. In order to ensure the
project meets the cnditions of the PDD, it requires) Monitoring. This entails the systematic
review of net GHG removals achieved during the cours¢hefproject. Monitoring results are
inspected periodically by a second DOE during the course of the CDM fréjediting period (6)
Verification. It should be noted that for normal CDM projects, a second D®Hifferent DOE than
the one that validated the projettis required forverification The next step i§7) Certification
when the DOE submits a formal written confation that the emission reductions set out in
the verification reportwere actually achieved, constituting a request (8) Issuancef the carbon
credits Certified Emission ReductionrSERS) by the CDM EB. Up until this point, the actual carbon
creditst CERs do not exist; they are a commodity issuedly by the CDM EB. There may be more
or fewer carbon credits issued thaoriginallyenvisioned in the PDOhe number of CERs issued is
dependent on actual project performance, as captured by the monitoaimg) verification regime.
The last step i§9) Forwarding when the CDM registry administratoansfers CERs from the CDM
9. Q& LISYRAYy3 I OO02 da¢rojest gaitigipanisk S + OO2dzyia 27

[2.4.8B. TRANSACTION COSTSTHE CDM

The complicated project cycle fohé CDM has made transaction costs a real issue. Total
transactions costs have been estimatiedlie in therange ofapproximatelyUS50,000 to $20,000

for largescale projectsTable2-2). One of the earlier observations of the CMsthat the high
transaction costs involved in CDM project administration wdeltl to favour largescale projects
(Michaelowa and Jotz2005).



Table2-2: Range of tansaction costs for notAR CDM projects

| Low | Average| High
LargeScale CDM
Project Preparation Costs $43,000| $118,000| $193,000
Project Implementation Costs| $5,000 | $12,000 | $19,000
Total Costs $48,000| $130,000| $212,000
SmaliScale CDM
Project Preparation Costs $24,500| $38,500 | $52,500
Projectimplementation Costs | $5,000 | $12,000 | $19,000
Total Costs $29,500| $50,500 | $71,500

Source: Pi2005)

There have been two main approaches to reducing the transaction costs of the CDM. The first
attempt was to simplify the CDM administrative process for &sedle projects, most notably
through predefined and simplified methodologies and the bundling of discrete project activities
(UNFCCC 2002). Such provisions htereled to bring transaction costs down to range of
approximately$30,000to $70,000(Table 22) for so-called smalscale projectsSmalscale projects

are, however, limited in size:a maximum 060,000 tC@e per yearfor energy projects and 16,000
tCQe per year forARprojects UNFCCC 2006: para. 28; UNFCCC R0 different smalscale
CDMproject categories and their size limitations gmesented inTable 23 below.

Table2-3: Smaltscale CDM project categories and their size limitations

AMS | Renewable energy Project activitieswith a maximum
output capacity equivalent of up tq
15 MW
AMS I Energy efficiency Project activities which reduce
energy consumption, on the suppl
and/or demand side, by up to
60 GWh per year
AMS Il Other project activities that reduce Directly emit less than
anthropogenic emissiaby source 60,000 tCGe per year
ARAMS Afforestation/Reforestation Project activitiesequestering up to
16,000 tCG@e per year

The responsdo the smaliscale project modalithas however, been rather mute. While the total
number of largescaleand smaklscale CDM projects é@mparable, smakcale pojects are expected
to account foronly about10% ofall CERgeneratedby 2012(UNEP Risoe Centre 2009b).

I Y2NB NBOSyd FOadSYLIW G2 YI yl 3IBM, viNdn Yullds Onithe2 y  O2 &
bundling concept of smaficale projects bytin effect,removes the size limitatioQUNFCCC 2005b:

para. 20y an issue to which we return because it might address other system issues confronting the

CDM.

2.4.C. FINANCING CDMROJECTS

Transaction costs introduce the issue of project finance. The costs of a CDM maiedie
significantand it is necessary to justify such expenditufésnycarbon projects rely upon a number

of revenue flows (in some caseswltiple carbonrevenues) with G KS & O NJypically f I & S NE
represeningjust onesource of project revenyeand often the lesser on@Black 2009).
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