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Abstract

In this paper | evaluate the additionality of a &leDevelopment Mechanism (CDM) bagasse
cogeneration project at Kakira Sugar Works (KSWVmanda using what | refer to as ex-post
comparative baseline approach that accounts for hemkground economic conditions and project
financing evolved over the project's 7 year creujtiperiod from 2008-2014. The CDM project
claims that CDM financing was necessary for theaaspon of bagasse cogeneration capacity, the
surplus electricity from which has been exportediigplace emissions associated with Uganda’s
national grid. Evaluation of the conditions of bgakund additionality led to the identification of
important changing incentives for cogeneration: ititeoduction of Uganda’s renewable energy
feed-in-tariff, which by 2011 equalled tariff ratesginally requested by KSW for expansion, as
well as rising domestic sugar prices. At the same,temissions associated with Uganda’s national
grid came down because large hydroelectric gemgratapacity came online around 2011-2012
while the actual amount of electricity that KSW waisle to generate was found much reduced
compared to theiex-anteassessments. In terms of project finance addiitgn¢he firm received
considerable financing from the World Bank and oth@enors before and during the CDM crediting
period which was not reported in the CDM projetigseline. Bringing these evaluations of the two
dimensions of additionality together in a quanit#&imanner, the CDM is found to have accelerated
the capacity of KSW to reduce emissions associtdfdUganda’s national grid, but not at the rate
claimed in the CDM project documents—only about-tned of carbon credits claimed under the
CDM were found genuine. The conditions of additidpaan change significantly over the course
of a CDM project in a way that undermines projantienmental integrity because the CDM rules
do not accommodate changing baseline conditiorecdmmend that a reformed CDM, NAMA or
other new market mechanism adopt some of the eksnoéthe approach used here including use of
comparative performance benchmarks, an additignaik management tool and engaging donors
in the development of “ODA-baselines” for climatdtigation projects which combine carbon
finance and development assistance.



Introduction

This paper offers a detailed evaluation of the talaility claim of a Clean Development
Mechanism (CDM) bagasse cogeneration project imdgaising what | refer to as ar-post
comparative baseline approach. The primary conmémthe CDM is that carbon credits are not
truly fungible with emission reductions in develdpmuntries against which they are traded.
This issue is discussed in the climate policy ditere under the term “additionality” (Purdon and
Lachapelle, 2012). According to the UNFCCC, “A Ckbject is additional if anthropogenic
emissions of greenhouse gases by sources are deldelosv those that would have occurred in
the absence of the registered CDM project actiityfNiFCCC, 2001:para.43). The real

difficulty in the evaluation of additionality is ttg¥mining an appropriate baseline against which
the emission reductions of a CDM project are mess(Dutschke et al., 2006; Gillenwater,
2011; Meyers, 1999; Shrestha and Shrestha, 2064)bdseline is to “reasonably represent” the
emissions scenario if the CDM project did not exigtich requires that the project developer
adhere to a sector specific baseline methodolof§HCCC, 2001:para.43). In practice, these
methodologies typically require that additionaligy assessed at only project inception through a
counterfactual exercise that identifies a basedoenario of what emissions would have been
without the CDM intervention. But because this deuiactual scenario is defined by project
developers themselves, there is concern that irgbom regarding the baseline is misrepresented
and that, in reality, many projects would have biegriemented “anyway” in the absence of the
CDM (Lohmann, 2005; Wara, 2008; Wara and VictoQ&0

The present study is unigue in that the additityali a CDM bagasse cogeneration project in
Uganda, the Kakira Sugar Works Ltd. (KSW) CogenenaProject (CDM-PDD, 2007), is
evaluatecex-postover the project’s crediting period using inforioatobtained through field-
based observation and detailed policy analysieriggly, the conditions of additionality were
evaluated by comparing the baseline conditionsradiin the CDM project documents with

new baselines informed by investigation of how Cpidject financing and background
economic conditions changed over its creditinggeefiom 2008-2014. Such empirical research
into CDM projects is scarce. Despite the attentienCDM has received, most research into
additionality has relied on information presentedDM project documents (Alexeew et al.,
2010; Au Yong, 2009; Ganapati and Liu, 2008; Midbaa and Purohit, 2007; Schneider,
2007)—the author knows of only one study that loagkt empirical evaluation of additionality
(Zhang and Wang, 2011). But CDM project documerggpeone to information asymmetries
which problematizes the evaluation of additionatitgims (Wara, 2008; Wara and Victor, 2008).
It is difficult to justify the evaluation of addithality based on information presented in CDM
project documents because it is precisely the imé&ion which they contain that is held in
guestion. The lack basic empirical research intdCialditionality frustrates our understanding
of the conditions under which CDM or similar cardorance instruments are effective and why.
In the CDM project investigated here, KSW claimddNCfinancing was necessary for the
expansion of bagasse cogeneration capacity, tiptusielectricity from which has been exported
to Uganda’s national grid where it is claimed teddisplaced 378,793 tonnes of emissions—
largely from fossil fuel power generation (CDM-PDEQ07: 2-3, 15). This is based on (i) the
export of 12-14 MW of electricity from the KSW cawation plant to Uganda’s national grid
per year assuming (ii) that this displaced an ayeed 54,113 tCO2e of emissions per year from
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Uganda’s national grid, a figure itself derivedrfr@an estimate that KSW produced 103,606
MWh of electricity per yr and associated with agxpansion factor of 0.5223 tCO2 per MWh
per year (see CDM-PDD, 2007: 24-25).

Yet the investigation here demonstrates that oppr@imately one-third are genuine. | estimate
that 31% of credits claimed are bogus becausearfgds in background economic conditions
that affect additionality. These include Ugand&sawable energy feed-in-tariff (REFIT), which
by 2011 equalled tariff rates originally requedbgdK SW for expansion, as well as rising
domestic sugar prices. At the same time, emississagciated with Uganda’s national grid are
found reduced because of considerable hydroelegnerating capacity coming online around
2011-2012 while the actually amount of electrichgt KSW was able to generate was
considerably lower than thesx-anteassessments. | estimate that 35% of the clainica
credits are bogus because of violations of the itiomd of project finance additionality. Though
KSW indicated argued that project financing wasagomobstacle, the firm actually received
considerable official development assistance (Ofén the World Bank and other donors
before and during the CDM crediting period whiclogld have been incorporated in the CDM
project’s baseline. Donor financing before the Cpidject allowed KSW to export 5-7 MW of
electricity; this means that the CDM project reahly enabled KSW to export an additional 7
MW to Uganda’s national grid—not the 12-14 MW claidnin the CDM project documents
(CDM-PDD, 2007: 2-3). Altogether, the analysis segjg that the CDM has accelerated the
capacity of KSW to export renewable electricity aeaduce emissions on Uganda’s national
grid, but not at the rate claimed in the CDM progacuments

Methods

Project Selection and Field Effort

Fieldwork to investigate the KSW CDM cogeneratioojgct was undertaken during May-June
2009, including a site visit to KSW sugar factamyinja district in eastern Uganda. At this point,
KSW was actively pursuing the project under the COMe firm withdrew from the CDM
process in 2011, ostensibly because of changési@DM methodology that have reduced the
amount of carbon credits the project could gendidéeis, 2010: 91). Only one other CDM
bagasse cogeneration project was taking place antlin 2009, at the Kinyara Sugar Factory
(CDM-PDD, 2008). However, logistical constrainteyented visit to this project, which is
located in northwestern Uganda.

Fieldwork included semi-structured interviews wikty informants as well as the identification
of important policy documents. District-level inte&gws included discussion with individuals in
government, the private sector and NGOs during lvh&ought to understand district
administrative procedures affecting the CDM propeud evaluate the KSW cogeneration project
in relation to other district development effonts=12). National-level interviews with

individuals in the government, private sector, NG@d amongst donors focused on climate
change and development policy (n=22). The techmicaluation of additionality proceeded
through 2014, drawing on information obtained dgffieldwork and updated regularly through
review of relevant policy documents.



Ex-Post Comparative Baseline Approach

| examined additionality claims using what | referas arex-postcomparative baseline
approach. A comparative approach helps resolvadsues with the CDM. First, are concerns
about the counterfactual baseline scenario againish carbon credits are claimed. Given
asymmetric information between project developedsthose charged with monitoring the
claims they make in CDM project documents, it iiclilt to assess the validity of the
counterfactual scenario (Lohmann, 2005; Wara, 200&;a and Victor, 2008). Comparative
approaches are superior to counterfactual appredmwause “All causal analysis also requires
comparison. Without comparison, there can be natesfactual: what would have happened to
outcome (Y) if there were no intervention (X) othe intervention (X) had been different?”
(Langbein and Felbinger, 2006: 59). Basically, cargon allows us to make better inferences
about what the counterfactual actually would haserb Comparative methods have a strong
tradition in the natural and social sciences—farmple, Galileo’s demonstration of gravity
(Gamow, 2002 [1962]: 22-2§)One apparent reason that the CDM architects pesfer
counterfactuals is that data for comparative perforce benchmarking has been largely
unavailable in developing countries and its acgjoisiwould significantly increase the CDM’s
transaction costs.

Second, thex-postcomparative baseline approach allows investigaifdmw socioeconomic
conditions have changed over a project’s credpegod. Almost all CDM methodologies allow
project developers to use what | call a frozen lr@s@pproach, whereby historical emissions at
the point of the CDM project’s inception are “fro¢eand expected to remain the same for the
duration of the project’s 7-10 year crediting pdr{tEA, 2009: 69-93; Purdon, 2009: 60-62).
There have been three approaches to the seledtiba most plausible CDM baseline
scenario—the reference to “Paragraph 48” in CDMamtodocuments (UNFCCC, 2005: para
48(a-c)). These included baseline approach 48Exjsting actual or historical emissions, as
applicable,” and baseline approach 48(c), “The ayeremissions of similar project activities
undertaken in the previous five years, in simitagial, economic, environmental and
technological circumstances, and whose performesnasong the top 20 per cent of their
category.” Both baseline approach 48(a) and 4&gg the effect of freezing tlex-ante

baseline scenario over the entire crediting pe%iﬂitle “additionality tool” for the latest version

of the CDM consolidated methodology permits theticmed use of frozen baselingsor the

! Galileo’s demonstration of gravity famously inveticomparing the speed of two balls of the sarmeetsir
different weight, dropping them from the Leaningas®w of Pisa. One was made of metal and the othedwdote
that Galileo did not ask what would have been tiez=d of the metal ball if it had been made of wood.

2 Baseline approach 48(b) anticipated “Emissionsifeotechnology that represents an economicallgciive
course of action, taking into account barriersteestment”; however, this baseline approach has bsed in few
CDM projects.

3 paragraph 20 of thEool for the demonstration and assessment of axfdility, Version 07.0.QUNFCCC 2012)
reads “Identify realistic and credible alternats)edvailable to the project participants or simgesject developers
that provide outputs or services comparable withgtoposed CDM project activity. These alternatiaesto
include: (a) The proposed project activity undegtakvithout being registered as a CDM project agtib) Other
realistic and credible alternative scenario(sh®proposed CDM project activity scenario that\dzlioutputs
services (e.g. cement) or services (e.g. elegtrioiat) with comparable quality, properties anpliaption areas,
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project investigated here, KSW actually failed &fide its baseline approach but it is clear that it
had opted for existing actual or historical emissi¢48(a)). For example, the project developers
used approved consolidated baseline and monitongtodology ACMO0006 (Version 06,
Sectoral Scope 01) which is based on a grid ermdaittor based on data for the three years
prior to the project’s inception, 2005-2007 (CDM{P[2007: 18-22; CDM EB, 2006: 27-34).
The use of frozen baselines has important impboatiwhen it comes to changing policy
conditions that offer incentives for low-carbon dpment. With the intention of reducing
conflicts of interest between the generation oboarcredits and domestic policies that also have
the effect of reducing emissions, the CDM ExecuBeard decided in 2005 that changes in
government policy during a CDM project’s creditipgriod would not be counted as a change in
baseline conditions (CDM EB, 2005). Thus if a reable energy subsidy were implemented
during a CDM project’s crediting period, the CDMjact developer can use the original
baseline emissions scenario without the subsidy-elwtiis in their interests to do as this allows
them to claim more emission reductions. The reéiserfCDM architects decided in this manner
was to avoid generating a perverse incentive feegunent to retain polluting policies—and
thus benefiting CDM project developers. But as solveervers have noted, this has meant that
the CDM Executive Board “disabled their own addiabty criteria” (WFC, 2009: 4). While the
goal of generating favorable investment conditisnsorthy, there has been insufficient research
to gauge whether the current design is appropfeearch presented here seeks to fill this gap.

KSW’s Original Additionality Claim

Before describing the two elements of my ex-postgarative background approach in detail, it
is worth considering KSW original additionality cta This has been based on the grounds that
carbon finance was necessary to incentivize KSWaduce additional, renewable electricity
for Uganda’s national grid. More specifically, KS3aimed in the CDM project document that
the cogeneration project would result in 378,7932€ in emission reductions over the 2008-
2014 CDM crediting period (Table 1). How well ddks additionality claim stand up to
scrutiny? To examine this additionality claim, &bk it down into a number of elements
referring to conditions of background economic #&ddality and project finance additionality.

Table 1: Original Carbon Credits Schedule in CDM-PID

Year Total Generation In-House Capacity Export Capacity Estimation of Baseline
Capacity Emission Reductions
MW MW MW tCO2e
2008 16-18 4 12-14 46,025
2009 16-18 4 12-14 46,025
2010 16-18 4 12-14 57,349
2011 16-18 4 12-14 57,349
2012 16-18 4 12-14 57,349
2013 16-18 4 12-14 57,349
2014 16-18 4 12-14 57,349
Total 378,793

*Source: (CDM-PDD, 2007: 24-25)

taking into account, where relevant, examples ehados identified in the underlying methodology); I
applicable, continuation of the current situation project activity or other alternatives undertagke



In terms of conditions of background economic ctiads, economic factors such as electricity
tariffs or rising sugar prices are not discusseithénCDM project document. KSW further
claimed that the energy generated from bagassedventiér the Uganda electricity grid and
displacefossil fuel consumption from thermal generatofihé export of bagasse-based power
will displace equivalent power from the grid whéne Government’s recent expansion has come
largely from fossil fuel based power stations” (CEBPNDD, 2007: 3). However, this is based on
anex-anteestimation of the amount of electricity KSW wotlave produced as well as the
emissions associated with Uganda’s energy mix.

In terms of project financing, the CDM project digers argued that securing financing
through traditional private sector channels waspassible because Uganda “has limited access
to global capital markets while local banks charigh interest rates” (CDM-PDD, 2007: 14).
KSW continued that “Although there are internatidmanks that offer loans in Uganda, the
process to get such loans is long and complexedoreign banks are generally not willing to
lend for long terms in the country without signéit levels of guarantees and secured currency”
(Ibid.). This led the firm to conclude that “the high togborrowing would make this [CDM]
project very expensive and would make it unlikelyoe implemented without [carbon]
revenues”lpid.). KSW also pointed out that the “proposed progativity is the ‘first of its

kind’ in Uganda;” consequently, “Since these tedbges are not typically used in a sugar
factory in East Africa, their use becomes a tecbgichl barrier” (CDM-PDD, 2007: 15).
Because KSW would “have to acquire new knowledgkexpertise regarding these issues. The
incentives of the CDM would help to ease the adtiorsof this knowledge”lpid.).

There is good deal of truth to claim that privatehcial resources were not available to KSW
for the project. In itRural Electrification Strategy and Plan 2001-201i0e government

targeted a rural electrification rate of 10% by @@hd the establishment of the Rural
Electrification Agency (REA) to see the target et (MEMD, 2002b). Uganda posts some of
the lowest electricity usage rates in East Afri¢dach, in 2009, stood at 9% nationally and 2% in
rural areas (ERA, 2010a: 6). The REA has soughptw investment in the sector by offering the
private sector subsidies if investing in amongsalralectrification projects the agency has
identified (REA, 2006: 31-38). However, due to eklaf private sector interest, attributed to
“perceived risks and low returns,” the REA has ntlgeshifted its focus “to sector agencies and
development partners and a number of projects bagr funded by the Government of Uganda
and development partners” (OAG, 2011: 17-18).

KSW followed a similar strategy: as | demonstragoty, despite a lack of private sector
financing, KSW has been able to obtain significdamior support. Nonetheless, KSW has stated
in the CDM project documents that “There is no gleped country] public funding in the
Uganda KSW Cogeneration project activity... The progall not make use of Official
Development Assistance (ODA), nor result in theedion of such ODA” (CDM-PDD, 2007:

8). As discussed earlier, such a statement ismedjto address issues surrounding donor
financing.

Background Economic and Project Finance Baseline Co nditions

The first step of thex-postcomparative baseline approach was to compareibasginditions
used in the CDM project documents with conditiarfeimed by investigation of how CDM



project financing and background economic condgionanged over the project’s crediting
period. In reality, both financial incentives aratkground economic conditions can change over
the 7-10 year window during which a CDM project céaim credits.

Background Economic Baseline Conditions

Background economic baseline conditions refer tali@ns that are driven by political and
economic events outside the control of a CDM projeweloper. Evidence of changing
background economic baseline conditions proceegiduldb considering how the CDM
cogeneration project compared with similar cogetmamnaefforts underway in Uganda but not
claiming carbon credits and how the presence aratgsof non-CDM cogeneration projects
changed over time. In other words, a project’s @aitlity claims was evaluated by considering
a project within its development context—sometttimat the CDM architects refer to as
“common practice analysis” (CDM EB, 2007b).

Second, | considered factors that might explaitosegide changes in the presence (or absence)
of cogeneration projects. Important incentivescmgeneration include Uganda’s REFIT as well
as a rise in sugar policy—however, this could drdyalidated through a detailed review of
project financing for KSW’s expansion. As explainednore detail below, the expansion of
cogeneration has relied on a combination of el@triariff rates, donor financing and the CDM.
There is thus some overlap between the analysibafges in background economic baselines
and project financing.

A third element of background additionality is #rmount of emission reductions resulting from
new cogeneration capacity. Evaluation of this el@nfiecused on changes to the amount of
renewable energy generated by KSW and the gridreskpa factor which is used to convert
KSW’s generating capacity into reductions on Ugandational grid—both derived from power
generation data acquirea-postthrough 2013 and extrapolated for 2014. This @st$rto the
method used in the CDM project document where siath is frozen to the period 2005-2007
(CDM-PDD, 2007: 17).

The grid emissions factor itself is calculated asmplex weighted average of emissions per
MWh per year from facilities across Uganda. Thel ginissions factor effectively describing the
amount of emissions associated with electricityegated in the country, though restricting these
calculations to data acquired 2005-2007. The CDd&jeat documents describe this process in
detail, which is based on the calculation of a “bamed margin” itself consisting of an
“operating margin” (OM) and “build margin” (BM). $eappendix for a more technical
description of this method. For the CDM project #verage OM emissions factor was
calculatedex-anteusing data from 2005-2007 (CDM-PDD, 2007: 17); levtine BM emissions
factor used the so-called “Option 1” accountingerwhich allowed the project developer to
calculate BM based on only the most recent infoilonafCDM EB, 2007a: 13)—in this case,
data available in 2007 when the project was corce{(CDM-PDD, 2007: 18). Notably, &x-
postaccounting rule for BM is a second option undé& @DM methodology (CDM EB, 2007c:
4), though the CDM methodology leaves the seleaifdheex-antéex-postapproach to the
project developer.

In recalculating the grid emissions factor, | usgdol developed by Praher (2008) for the
Ugandan context as well as appropriate conversictofs found in the CDM project document
itself. The tool facilitates the conversion of pawgeneration into emissions based on type of



power producer (large hydro, thermal or renewabkrgy), fuel consumption and fuel type
(heavy oil, diesel or natural gas).

Project Finance Baseline Conditions

Project finance additionality is concerned with timancial barriers that would have prevented a
project from proceeding if not for the support pamd by the CDM. Financing is not the only
barrier to the implementation of a CDM project—teclogical barriers and barriers due to
prevailing practice are also recognized (CDM EBLR8)—but it is by far the most important. In
this study, we established a project finance basddy reconstructing the financial history of the
expansion of KSW’s cogeneration capacity in ordettdtermine if funding sources not reported
in the CDM project documents were used. New firgmn@pportunities that arise over the course
of a project’s crediting period can complicate évaluation of additionality because they alter
the initial baseline.

Because many CDM projects are also attractive taugfedonor financing, the focus of the
investigation has been on ODA and the identificabbwhat Asuka (2000) refers to “ODA-
baselines”—though also noting the importance ofidigés electricity tariff rates, which have
interacted with ODA in an important way in this jgct. The CDM’s initial rules emphasized
“that public funding for clean development mechangojects from [developed countries] is
not to result in the diversion of ODA and is todsparate from and not counted towards the
financial obligations of [developed countries tod&aODA]” (UNFCCC, 2001: preamble).
Developing countries sought such a provision bexafisheir concern about the diversion of
ODA towards the generation of carbon offsets, whiels already in the interests of developed
countries as a way of reducing their compliancéscegth the Kyoto Protocol. However, there
are good reasons to combine ODA and CDM finangmagticularly the promotion of projects in
areas in least developed countries (World Bank9BRan this regard, the OECD decided in a
controversial decision that ODA could be used f@rgthing except the final purchase of CDM
carbon credits (OECD, 2004).

However, in practice distinguishing between carfance and ODA has proven difficult. The
CDM simply requires that the project developerraffthat “any public funding does not result
in a diversion of ODA and is separate from andasaounted towards [ODA commitments of
developed countries]” (UNFCCC, 2005: Appendix BrgiB). Developed countries have
specific rules about reporting on their ODA contitibns. Many observers find the language of
the CDM rules to be unclear—patrticularly the pugsot which ODA can be legitimately
allocated and from which it is not to be divert@di{schke and Michaelowa, 2006). As the
results presented here suggests, project develofiersinterpret the rules to mean that ODA
cannotbe used in CDM projects—thus leading to the umdporting of the use of ODA.

Quantitative Evaluation of Additionality

After evaluating the conditions of background aiddiality and project financing, the second
step of the comparative baseline approach wasanotgatively evaluate how these changing
additionality conditions affected the amount of gi@e carbon credits generated. All CDM
project documents quantiBx-anteemissions associated with the counterfactual lvesel
scenario as well as those anticipated with the Giddfect scenario—indeed, it is the difference
between these two from which carbon credits arelr
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The quantitative evaluation of additionality religgon the specification @x-anteemissions in
the CDM project documents, which offers a shortfoutmodeling additionality over time. First

| convertedex-anteemission reductions to reflect changing backgroachditionality conditions
derived from myex-postanalysis of KSW’s actual energy production anddizés grid

emissions factor. Second, was to incorporate fgslfinom my evaluation of changes in the
conditions of project finance additionality. Thesquired a method for disentangling emission
reductions due to ODA and Uganda’s REFIT from tieMC First, | determined the amount of
KSW’s generating capacity due to ODA and the REBJain accounting for changes over time.
This was derived from a detailed reconstructiotheffinancial history of the different stages of
the KSW cogeneration project and the generatingagpassociated with each stage. Second, |
estimated the share of emission reductions clainyettie CDM that are really due to these other
interventions—a share which | describe as a firedradditionality emissions factor ranging from
0 to 1. For example, because ODA is responsibl&foMW of the 12-14 MW that KSW
exports onto Uganda’s national grid, | assignfinancial additionality emissions factor of 0.5
(5-7 MW= one-half of 12-14 MW).

There is a certain limitation in tlex-postmodeling approach as it was based on fieldwork
undertaken in 2009 and subsequent analysis threaigi 2014, while the crediting period of the
KSW CDM cogeneration project is scheduled to coone tlose at the end of 2014. Nonetheless,
the period covered in my investigation includes@dtrall significant changes in baseline
conditions for this project.

Additionality Evaluation

Background Economic Baseline Conditions

| begin our investigation of the conditions of bgkund economic additionality with a brief
review of Uganda’s sugar sector. Recall that KS\&klgpart of its additionality claim on the
fact that the project was a “first of its kind”, igh is true given that in 2007 none of the other
five existing sugar factories had developed capdoitcogeneration for export—though the
Sugar Company of Uganda Ltd. (SCOUL) was exploitif@DM-PDD, 2007: 15). Indeed, in
2005, SCOUL sought to expand its operations and#3MW but was unable to secure a
sufficiently high tariff (Mutambi, 2010: 6). A thdrsugar factory exporting electricity, Kinyara
Sugar Ltd, is claiming credits under the CDM oraaib similar to that of KSW (CDM-PDD,
2008). However, a simple common practice analylssaigar sector finds that by 2013, two other
sugar factories were exporting electricity to tlagional grid, including the most recent project—
Sugar & Allied Industries (Table 2). Also importastthe fact that from towards 2011 a number
of new sugar factories have been granted licefi$esse trends suggest that conditions have
become more favorable towards the establishmesugdr factories and cogeneration projects
since the time of the CDM project’s inception.

The increasing number of cogeneration projectdaa@ely be explained by an important rise in
background economic incentives: a progressive REBIWell as rising sugar prices. However,
changing incentives are not the only backgrounashewcoc conditions of importance. Thus in my
evaluation of the conditions of background econoawiditionality, | start with analysis of KSW
generating capacity and grid expansion factor leefieoving to discussion of Uganda’s REFIT
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and rising sugar prices, which constitute a gogaisento subsequent analysis of the conditions
of project finance additionality.
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Table 2: Common Practice Analysis of Sugar FactoreAcross Uganda

Commission Sugar Cane 2011 Annual Total Power District
Year Production Sugar Power Generation
Capacity Production®™  Generation for Export
Tonnes Cane Tonnes MW MW
per Day

Existing Sugar Factories*
Sugar Company of Uganda Ltd. (SCOUL) 1924 na 38,006 16 74 Buikwe
Kakira Sugar Works 1930 6,000 132,679 48-51 32-34 Jinja
Sango Bay Estates 1930 na 15,000 na na Rakai
Kinyara Sugar Ltd. 1969 na 88,725 35 22 Masindi
GM Sugar NA 200 2,500 na na Jinja
Mayuge Sugar Ltd.** 2005 2,500 5,000 9 na Mayuge
Sugar & Allied Industries 2013 2,000 NA 12 8 Kaliro
Newly Licensed Sugar Factories as of 2011t
Tirupati Development Uganda In development 2,500 na na na Nakasongola
Mukwano sugar industry 2,500 Masindi
Uganda Crop Industries 200 Buikwe
Kafu Sugar 800 Masindi
Kamuli Sugar 200 Kamuli
Kenlon Sugar 500 Namasagali
Bugiri Sugar company 500 Bugiri
* Wikipedia (2014)

**(M&P Group of Industry, 2011)
t(Sanya, 2011; 2013; SugarOnline, 2012)

KSW Generating Capacity and Grid Expansion Factor

In the CDM project documents, KSW claims that tBeld MW of renewable electricity
acquired through the CDM project would directlydea reductions by displacing the use of
dirty electricity produced for Uganda’s nationaidyiThe CDM methodology used equates
renewable energy produced by KSW with emissionsaians (CDM-PDD, 2007: 16-17).
There are two components to this claim: the amotietectricity produced by KSW as well as
the grid emissions factor. Crucially, as discussadier, the specific methodological approach
used in the CDM project document calculates thesecomponents for the entire 7 year
crediting period using data from only 2005-2007.

First is the amount of bagasse-based renewablgieiigcthat KSW would actually produce
during the CDM project’s crediting period. The Civbject developers over-estimated—CDM
critiques might say inflated—the amount of eledtyithat KSW would generate on an annual
basis. In the CDM project document, KSW basedntssions reductions on the generation of
103,606 MWh per year (CDM-PDD, 2007: 24), thougtuakaverage generating capacity is
estimated at only 76,224 MWh per year from 200842HRA, 2010f; 2014b).

Second, is the grid emissions factor. It is trus thermal generating capacity was expanding at
the time the CDM project was initiated in 2007 jsaslaimed by KSW in the CDM project
documents. A severe drought in the region betw®&4-2006 reduced water flow into Lake
Victoria (Karekezi et al., 2009: 30), with the riéghat hydroelectric power generation
plummeted from 450,000 MWh to 200,000 MWh (see Fadl). The short-term strategy to
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address the power shortage, developed in 2005ton@asld emergency thermal power plants
(UETCL, 2008: 39)4. But for government, thermal power generation wayg a second best
optié)n, given delays to the flagship Bujagali lasgale hydroelectric station (UETCL, 2008:
39).

Despite the 2004-2006 drought, the Ugandan govarhhees sought continued expansion of
hydroelectric generating capacity: the 250 MW Bajagydroelectric plant came fully online in
2012 (Bujagali Energy Ltd., 2010; Kasita, 2012) artb0 MW Karuma hydropower project is
expected by 2016 (John, 2011). Significantly, vidtijagali coming online, most of the thermal
power facilities installed during the drought wetesed. This is demonstrated by a fork in
generating capacity, shown in Figure 2 below, betwlarge hydro and thermal electricity
around 2011-2012.

* Ugandan Government Officer, Kampala, Interview UNED May 2009.
® Ugandan Government Officer, Kampala, Interview UNED May 2009.
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Figure 1: Change in Power Generation in Uganda, 2832013 (MWh)
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These changes in Uganda’s power mix affect thegmdssions factor in an important way. With
data on power generation similar to that abovegodl@ed Uganda’s grid emissions faoctarpost
using the tool developed by prior Praher (20083ulised earlier. Figure 2 presentsdkeante

grid emissions factor from the CDM project in castrto theex-postgrid expansion factor
modeled. The average grid expansion factor estoh@ater the CDM crediting period stands at
0.5038 tCO2e per MWh which is slightly below th6Z23 tCO2e per MWh set in the CDM
project document (CDM-PDD, 2007: 24). However, ¢hare important changes over time that
are masked by the average: &xeantebaseline grid emissions factor tends to underredé
baseline emissions until 2011 as Uganda became maloaat on thermal power; however, as the
Bujagali large-scale hydroelectric plant came falhjine in 2012 (Kasita, 2012), the emissions
factor then comes to over-estimate actual grid gions. Because of interaction with KSW
actual export generating capacity, the variatigotwad in the figure below comes to have an
important effect on the amount of genuine carbedlits generated.
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Figure 2: Uganda’s grid-based emissions during th€DM crediting period,
as modeledex-ante and ex-post
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Uganda’s Renewable Energy Feed-in-Tariff (REFIT)

The grid emissions factor is not the only variahig changed significantly during the CDM
project’s crediting period; so too have incentif@spower generation—including a REFIT. It is
helpful to understand the role that tariffs playiganda’s power system. There are three types
of tariffs in Uganda’s electricity generation, athich are regulated by government through its
Electricity Regulatory Agency or ERA: consumer ffaribulk supply tariffs and generation
tariffs (ERA, 2006: 9-14). The ERA itself is theoguct of liberal economic reforms in Uganda’s
energy sector, which saw privatization of the UgaRtectricity Board in 1999 and subsequent
development of the002Energy Policy for Ugandéngurait, 2005: 113-118; Ezor, 2009: 12-
14; MEMD, 2002a). Though all electricity tariffseaset by the ERA, they require approval of
the Ministry of Finance, Planning and Economic Depment (UETCL, 2008: 39).

Generation tariff's are of most interest for theliéidnality of the CDM, as it is the the energy
purchase price paid for power generated and delivier the grid by the generation companies.
As early as 2006, government differentiated powedpcers through a variable tariff structure
including different tariffs for large hydro, therfredectric, microhydra@and bagasse cogeneration
(Figure 3). Such generating tariffs are adjusted guarterly basis to allow for changes in fuel
prices, inflation and exchange rates (ERA, 2006G&neration tariffs are also ripe for
interventions such as REFITs. A first phase REF&E weleased in 2007 by the Ministry of
Energy & Mineral Development offering to buy bagasegenerated power at $0.070 per KWh
(MEMD, 2007: 113). A more comprehensive second @IRISFIT has released for 2011-2016
(ERA, 2011b: 15; 2014a: 27; Gipe, 2011), whichastriff for bagasse at $0.081 per KWh.
Significantly for the CDM project, the REFIT target20 MW of bagasse cogeneration by 2016,
the third most incentivized technology after hydra wind (ERA, 2014a: 27). For reasons |
provide in my analysis of CDM project finance aduhality below, | interpret the 2011 tariff to
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have provided sufficient incentive for KSW to expgaiogeneration for export in the absence of
the CDM.

Figure 3: Historical Generation Tariffs, including recent renewable energy feed-in-tariff,
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Sugar Policy in Uganda

Rising renewable energy tariffs are not the onsom that more sugar factories are being
established in Uganda. An additional incentive len the rising costs of sugar in Uganda.
Historically, sugar prices were set by the Sugdustry Unit under the Ministry of Trade and
Industry, but this was one of the first targetsitoéral economic reform in the 1990s (World
Bank, 1996: 7). Despite such reforms, or perhapause of them, the country has been buffeted
by sugar shortages and price spikes (Busharizil,2dukasa, 2011) which has required
loosening rules about its importation (USCTA, 2010ntil quite recently, domestic sugar
production has been rising along with domestic spgaes (Figure 4). However, the latest
trends suggest that prices may be coming downwsdwnestic supply enters the market
(Nassuna, 2013).

Figure 4: Change in Sugar Production and Prices, 215-2012
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The government developedsagar Policyin 2010 (MTTI, 2010), largely to address concerns
about fair prices for outgrowers, food security andar smuggling between rival sugar factories
(Anonymous, 2011a; Ssempijja, 2010). The governrdeas not intend to set sugar prices;
rather, “Market forces shall determine sugarcaneeikas its products’ prices” (MTTI, 2010:
12). Government will seek to cultivate local deméydegulating the importation of sugar
through an “appropriate” tariff regimes, monitorimgportation of sugar, and promoting the use
of locally produced sugar by Uganda’s food indugiioyd.: 15).

It should be borne in mind that government inteiestultivating a domestic sugarcane industry
has generated a significant amount of environmetairoversy in southern Uganda, where
much of the sugar industry is located. This is epidiad through controversies surrounding
Butamira Central Forest Reserve (Manyindo et 8012 Tumushabe and Bainomugisha, 2004)
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and more recently Mabira Central Forest Reservemous, 2011b; Bareebe, 2011; Child,
2009; Kasita, 2007).

Changes in Project Finance Baseline Conditions

Having reviewed how background economic conditiozge evolved over the CDM project’s
crediting period, | move on to consider conditiofproject finance additionality. Recall that
KSW claimed that local and international banks wereilling to fund the project and other
sources of support were unavailable. However, K$Wadly received considerable donor
financing both before and during the CDM creditpegiod, while the REFIT has since 2011
risen to a level sufficient to have incentivizedW$o expand cogeneration capacity in the
absence of the CDM. I discuss the financial histdri{SW’s expansion in detail below,
information which is summarized in Table 3.
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Table 3: Summary of changes in project finance basee conditions

Year Intervention Total In-House Export Tariff Donor Financers Original Financial
Generation Capacity Capacity Support CERs Additionality
Capacity Factor
MW MW Mw $/KWh $million tCO2e
Late 1990s In-House 4 4 0 NR Unknown Unknown
1998 (KSW Expansion) (22) (4) (18) ($0.080) ($0) (0)
1999
2000
2001
2002
2003 KSW Expansion 1 18-19 11-14 5-7 $0.049 $23.6 WB & Netherlands
2004
2005
2006
2007 CDM 25-26 11-14 12-14 $0.062 $3.3 CDM/WB
2008 46,025 0.5
2009 46,025 0.5
2010 Cogen for Africa 28-29 14-17 12-14 Unknown UNEP-GEF 57,349 0.5
2011 RE Feed-in-Tariff $0.075 GofU 57,349 0.5
2012 57,349 0.5
2013 57,349 0.5
2014 KSW Expansion 2 48-51 14-17 32-34 KSW 57,349 0.0
Total Emission Reductions 2008-2014 378,793
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In-House Sugarcane Expansion and Cogeneration

KSW has long been a significant recipient of ddimaincing, going back to the 1980s when the
company sought to re-establish itself after theuksipn of Asians by the dictator Idi Amin in
1972 and the subsequent turmoil of Uganda’s ciait Wardrop, 2004: i; World Bank, 1996:

ii). This began with a $62 million World Bank ledgar rehabilitation project initiated in 1988
(World Bank, 1996: ii). Partially due to this dorsupport, KSW was producing 735 tonnes cane
per day in 1990, rising to 2,000 tonnes cane pgirda995 and 3,500 tonnes cane per day in
2007 (CDM-PDD, 2007: 2; World Bank, 1996: iii & 2As discussed in more detail below, the
CDM project has involved an increase in sugarcanghing capacity from 3,500 to 6,000 tonnes
cane per day—the additional cane sourced from sndiag smallholder farmers (CDM-PDD,
2007: 2-3). Most recently, in early 2014, KSW hteded it will increase its capacity to 7,000
tonnes cane per day (KSW, 2014).

The firm has consistently sought to implement cegation at the same time as expanding
sugarcane production in order to efficiently usst@dagasse. As early as the late 1980s, KSW
stated that “Future plans [for KSW] also includegasals for usefully disposing excess bagasse
resulting from continuing expansion of cane proauct(World Bank, 1996: iv). In the mid-
1990s, a French consulting firm suggested cogeanaras an integral part of disposing
additional bagasse resulting from expansion (WBHddk, 1996: Plan for the Operational Phase
of the Project). Subsequently, in 1998, a feasybdiudy of expansioand cogeneration was
funded by a US development agency (Payne, 19983t Maently, KSW asserted in the CDM
project documents that the “[w]ith the supportteg Government, KSW will expand its existing
bagasse cogeneration capacity in accordance vétplamned expansion of its sugar factory”
(CDM-PDD, 2007: 2).

By the late-1990s, KSW was producing 350,000 tomfigmgasse annually (Wardrop, 2004: 12,
83). Two-thirds of this bagasse was used to fueltiwbogenerators capable of generating 4
MW of electricity for in-house power consumptiohetremaining 113,000 tonnes were dumped
and burned (Wardrop, 2004: 12; World Bank, 200): %Be logical next step would be to
harness the bagasse not being used to exporti@kydiv Uganda’s national grid.

Cogeneration for Export

KSW's initial efforts to secure financing to acquiechnology necessary to generate and export
additional electricity were unsuccessful: privaeders proved unwilling nor did the Uganda
government agree to the tariff rate that KSW souight 998, KSW submitted a proposal to the
Ministry of Energy & Mineral Development to sell MW of electricity to the national grid at a
tariff of $0.080 per KWh (GEF, 2007: 37; Mutamb1®: 4). However, the government decided
not to pursue this proposal because it was expettiet cheaper hydroelectric capacity would
soon come online—the 250 MW Bujagali hydroeledt@&F, 2007: 37; Mutambi, 2010: 4). See
Figure 3 above. Thus, as late as 2000, KSW's exzagasse remained largely unused.

The government’s decision to rely on the Bujagedjgct proved problematic because the large-
scale hydroelectric project came to face seriolsydeAware of this setback, in 2001 KSW
submitted a revised version of the cogeneratiofept@o the Uganda government to supply 7
MW of power. It won the contract in 2003, but oalya tariff of $0.049 per KWh (Mutambi,
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2010: 4). While this was more than double the ptienpgenerating price paid for
hydroelectricity at the time (see Figure 3), it wadl below the $0.080 per kWh rate that KSW
originally proposed in 1998 (GEF, 2007: 37). | sutiimat the firm only agreed to the low tariff
rate because of donor involvement—described below.

KSW found support for exporting electricity to Ugkas national grid through the World Bank’s
Energy for Rural Transformation (ERT) programme (tlvap, 2004: i). The ERT programme
anticipated two phases for KSW’s expansion (GEP®1261-62), which KSW has implemented
over 2004-2008 and 2010-2014 (KSW, 2010a). Fofiteephase, 14-15 MW of generating
capacity was added through the refurbishing of K§¥KXisting boilers, installation of two new
20 bar boilers and the addition of a new turbo getioe (GEF, 2001: 62; Kayizzi, 2004;
Mufumba, 2005; Wardrop, 2004: 23-27). However hi$ additional capacity only 5-7 MW
were to be exported to the national grid (KSW, 20Mufumba, 2005; Wardrop, 2004: 23).
This is of key importance to the evaluation of CHivancial additionality: the 5-7 MW scenario
is the appropriate historical, pre-CDM financiakbkne scenario for the CDM project—though
it is not reported in the CDM documents. KSW imglie the CDM project documents that no
electricity was able to be exported in its absentet-export capacity was effectively 0 MW.
This first phase of KSW'’s expansion is reportetidwe cost a total of $30.6 million of which at
least $23.6 million was derived from external fingug delivered over the period 2003-2005:
$11-12 from the ERT as well as $11.7 million frdme Netherlands Development Finance
Institution (Juuko, 2004; Mufumba, 2005). Of theslegut $14 million was directed to the
cogeneration project (GEF, 2001; Juuko, 2004; Kay2004; Mufumba, 2005). Two
disbursements were made under the ERT programmst, &i$3.3 million tariff subsidy—
compensating in effect for the $0.049 per KWh tdhét the government offered—was allocated
in 2003 through the REA using funds from the GERIlgkingo, 2004; Kayizzi, 2004; MEMD,
2004: 10). The second disbursement was for aniaddit$7.7-$8.6 million through the Energy
for Rural Transformation Refinance Fund (ERTRF)—#dinancing mechanism of the ERT
programme. This took place as a loan to KSW froenEhst African Development Bank backed
by the Bank of Uganda (Juuko, 2004; KSW, 2010a;levBank, 2009a: 76).

The Role of CDM Financing

A challenge with determining the CDM'’s contributitmemission reductions is to separate
project elements financed through donors above trase financed by the CDM. Efforts
towards financing cogeneration under the CDM waitgaited in 2005 (Naus, 2010: 91) and an
emission reductions purchase agreement signeddin ®idh the World Bank's Community
Development Carbon Fund for $3.6 million for 32@a810,000 tonnes carbon credits (CFU,
2008: 30; Katoomba Group, 2007). Similar to the BT programme, the CDM made the
purchase of such additional electricity affordaiyesubsidizing the purchase price agreed
between KSW and the government-owned electricaiydmission company (CFU, 2008: 30;
Katoomba Group, 2007). CDM funds compensated KSWé tariff of US$0.062 per kWh
offered by government, which was still less thaa$0.110 per kWh price that KSW sought
(Mutambi, 2010: 4). It would be noted that the $3ilion in CDM financing contrasts with the
$23.6 million in combined financing from World Baakd the Netherlands for KSW's first
phase expansion.
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In the CDM project documents, KSW claims that tremelements of the CDM project are the
two new “45 bar boilers, turbine, generator, nevkikasub-station and the start of the new
distribution line to the Ugandan national grid” (MEPDD, 2007: 3). Based on interpretation of
the available evidence, | conclude that the only peoject elements financed through the CDM
were two new 45 bar boilers (replacing older 20dyas), which have allowed for an increase in
sugarcane crushing capacity from 3,500 to 6,000dsmrane per day. This has allowed KSW to
increase the power generating capacity ofetkistingturbo generator from the initial 5-7 MW of
the first phase expansion to 12-14 MW. For examguasultants involved with the first phase
expansion wrote “the system as proposed would agmate an increase in generation of up to
9 to 10 MW [which in the CDM project documentséported as 12-14 MW] without significant
additional capital investment” (Wardrop, 2004: 3@)other words, the CDM project is an
extension of KSW's first phase expansion by add@imgW of generating capacity for export
though the CDM project documents claim all 12-14 MW

Post-CDM Expansion

Further complicating the evaluation of CDM addittity is that KSW has continued to expand
cogeneration capacity after the conclusion of thelémentation of CDM project though still
falling within the project’s crediting period. Théexpansion has long been planned: originally the
World Bank anticipated that a second phase of KSfsmnsion would export 20-25 MW to the
national grid (GEF, 2001: 63). Costs for this exgdan were initially estimated at $25 million
(AFREPREN/FWD, 2009).

Two elements of this post-CDM expansion are notdworFirst is the augmentation of in-house
generating capacity through UNEP-GEEsgeneration for Africgroject (AFREPREN/FWD,
2009; GEF, 2007). Under this project, GEF fund@\\W turbo alternator, which became
operational in 2010, and has also supported alidigsstudy for further expansion
(AFREPREN/FWD, 2012; UNEP, 2011). However, the éase of 3 MW in generating capacity
is only going to in-house consumption and is nqtagted to the grid (KSW, 2010a). Second, in
early 2014, KSW has indicated that it will increas@e supply to 7,000 tonnes cane per day and
total generating capacity to 46 MW—with 32-34 MWhe exported to the grid (KSW, 2014).
This is the result of a $65 million investment thas resulted in a further cane production
expansion (through outgrowers) as well as the liatitan of a new power set (including a 160
tonne per hour boiler, 30 MW of turbines and alédors), a new export line to supply power to
the grid and expansion of the cane yard to hartigianal cane (KSW, 2010b; 2013; 2014).
According to government statements, this secondg@b&KSW's expansion has been completed
in early 2014 Ipid.).

It is not entirely clear what has spurred this selcphase expansion, though indications are that
it is a result of Uganda’s 2011 Phase 2 REFIT. ffisred a tariff of $0.081 per kWh for
bagasse co-generation which is close to the offiganidf rate of $0.080 per kWh originally
proposed by KSW in 1998. The company has drylydhetsewhere that: “had the government
accepted Kakira’s original [1998] proposal to 48IMW to the grid, the cogeneration plant
using a more efficient design would have been cetedland already selling power to the grid”
(GEF, 2007: 37). There is a short delay in theatdfef the Phase 2 REFIT, which was
announced in 2011, and the commissioning of th88BRAW of additional electricity for export
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in 2014. This is something considered in the quatnte additionality evaluation which |
undertake below.

Quantitative Additionality Evaluation

| combine insights from the review of changes m tbnditions of additionality here in order to
provide an estimate of their effects on the amadiigienuine carbon credits claimed. | begin first
with background economic conditions, replacexgantemeasures of KSW'’s generating
capacity and Uganda’s grid emissions factor witkpostmeasures identified above. This
transformation alone results in a reduction of oarbredits expected over the crediting period
2008-2014 from 378,793 to 261,692 tCO2e—a reducafapproximately 31 percent (Table 4).
This is because KSW produced much less electticéy expected while the grid emissions
factor is slightly reduced on average. While p&rng evaluation of the conditions of
background economic additionality, the 2011 REBITansidered in my analysis of CDM
project finance additionality below because ofithportant interaction between it and donor
financing for the project. In order to be consematn my evaluation, however, |1 do not
consider rising sugar prices to directly affect tbaditions of additionality. Rising prices could
also result in greater sugar production that igpgirdisposed of, without being used for
generating electricity.

Quantitative evaluation of changing project finagoaditions required determination of an
appropriate financial additionality emissions. Eiggven donor support, the appropriate
historical emissions baseline for the project ialkly 5-7 MW and not the 0 MW implied in the
CDM project documents—meaning that emission redastassociated with the project were
only 7 MW and not the 12-14 MW claimed. Accordinglyassign the project a financial
additional emissions factor of 0.5 for the year8@through 2013, meaning that only half of the
emissions originally claimed in each year are duta¢ CDM project. But things have changed
in 2014, which is the final year of the CDM projeatrediting period. The 32-34 MW expansion
achieved by KSW in 2014 demonstrates that the ti&7expansion claimed by the CDM in
2007 would have, in fact, been achieved beforesttteof the CDM crediting period “anyway”.
For 2014, | have assigned the project a finanddltenality emissions factor of zero—none of
the emissions claimed that year are due to the CEMvally, the combination a#x-post
evaluation of background and financial additionydlihds genuine carbon credits reduced to
128,600 tCO2e—a reduction of nearly two-thirdshafttoriginally estimated.

Overall, my findings suggest that the CDM has amegéd KSW'’s capacity to export electricity
and reduce emissions on Uganda’s national gridighmot at the rate claimed in the CDM
project documents. Some of this capacity was sdclareyway” in the CDM'’s absence.
Discussions with those familiar with the projecppart this interpretation. The project manager
at KSW explained:

As a matter of fact this whole project was conceived without any carbon credit funding. | don’t know if I'm
shooting myself in the mouth, because it has certain commercial implications, but it is the truth. Reality is
reality...We are already making money out of the power we are generating. Obviously we are trying to fight with
the state utility for a higher tariff, but that is a different issue. But [the CDM’s] role is more like a catalyser, more
like a encourager. It's not as if without [the CDM], the world will not go on.®

® Business Manager, Kakira District, Interview UD1J@ne 2009.
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The above quote is illuminating because it suggéstisprojects are neither additional nor non-
additional; rather, the CDM can make emission rédadechnology available earlier than it
would have been, though this does not mean thatébhnology would never have appeared.
This argument is corroborated through an intervigthh a representative at the Ministry of
Energy and Mineral Development (MEMD):

The issue is that [CDM renewable energy projects] would [have gone] ahead but at a very high ;7Jrice. A very high
tariff. So when they get their carbon financing, they have a fair tariff to charge to the consumer.”

Here it is worth observing that a similar cogeneraproject in Uganda was grounded because
the company behind it could not secure an adedasterate. In 2005, the Sugar Corporation of
Uganda sought a tariff of $0.076 per kWh to exp@smdperations and generate 3 MW for export
(Mutambi, 2010: 6). However, the government did aaxtept this price and the cogeneration
project was delayed for several years.

" Ugandan Government Officer, Kampala, Interview UNED May 2009.
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Table 4: Calculation of genuine carbon credits aftecombined financial and emissions additionality ealuation

Year Ex-Ante Ex-Post Ex-Post
Additionality Background Additionality Financial Additionality
Ex-ante Ex-Ante Original Ex-Post Ex-Post Ex-Post Financial Ex-Post
Generating  Emissions CERs Generating Emissions Background Additionality Background &
Capacity Factor Capacity Factor CERs Emissions Financial CERs
Factor
MWh tCO2e MWh tCO2e tCO2e
2008 103,606 0.5223 46,025 55,100 0.5209 28,703 0.5 14,351
2009 103,606 0.5223 46,025 87,900 0.9332 82,025 0.5 41,012
2010 103,606 0.5223 57,349 80,300 0.9499 76,276 0.5 38,138
2011 103,606 0.5223 57,349 57,900 0.7601 44,009 0.5 22,005
2012 103,606 0.5223 57,349 85,300 0.2037 17,376 0.5 8,688
2013 103,606 0.5223 57,349 84,646 0.1041 8,812 0.5 4,406
2014 103,606 0.5223 57,349 82,420 0.0545 4,491 1.0 0
Genuine Carbon Credits 378,793 261,692 128,600
% Genuine 69% 34%
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Conclusion

This investigation of the KSW co-generation CDM jpod in Uganda has offered an
important window into how the CDM is functioning oheveloping countries. The
main conclusion that emerges from the study of 3BM bagasse cogeneration
project in Uganda is that CDM projects are neithdditional or non-additional;
rather, additionality is something that changesr dwee as financial incentives and
background economic conditions change over a prsjerediting period. | argue that
key to reviving confidence in the CDM and similaranket mechanism is
accommodating such changing conditions.

Overall, only approximately one-third of the carbwadits claimed by KSW in its
CDM project document are genuine. | estimate thét 8f credits claimed are bogus
because of changes in background economic consljtincluding an increase
Uganda’s renewable energy feed-in-tariff, which2yL1 equalled tariff rates
requested by KSW for expansion, as well as chaimgesissions associated with
Uganda’s national grid and over-estimation of tbially amount of electricity that
KSW was able to generate. | estimate that an aditi35% of the claimed carbon
credits are bogus because of violations in the itiong of project finance
additionality. Though KSW argued that project fingnrg was a major obstacle, the
firm actually received considerable financing frdme World Bank and other donors
both before and during the CDM crediting period eathshould have been
incorporated in the CDM project’s baseline.

These findings allow us to address questions aheutobustness of the CDM
regulatory system. Can project developers gamsystem? While such scheming
possible, in agreement with Zhang and Wang (2alchnclude that it is not
necessarily fraudulent activity on the part of pobjdevelopers that is often to blame
for violations of the condition of additionalityather “it is the current CDM baseline
methodology that fails to predict future emissiona fast changing economy” (p.49).
The CDM's frozen baseline approach means that g & incapable of
accommodating change. At current market pricefarafinance is often only a very
small financial layer in a firm’s overall busingdans and mistakes about project
baseline were largely due to unforeseen changieidevelopment context that
really drive their profitability. As for financiadditionality, rules on how to include
donor financing in the CDM have been very uncledmich likely explains why KSW
did not report on donor financing. This is not kmeerate KSW but point out the
shortcomings of the regulatory structure of the COMe CDM appears to have been
designed on the premise that a global price fdvaamould be high enough that its
effects would be relatively easy to observe. Tladitseis that a more sophisticated
regulatory system is needed to restore confidemcarbon credits generated.
Baselines can deviate substantially fremanteefforts based on historical
approaches and warrant consideration of dynamielinas that address changes in
financial incentives and background economic coolét over time.

Another challenge is parsing out the differentdestaffecting the financial
additionality of CDM projects. Such parsing is hiffit but, as demonstrated here, not
impossible. Part of the problem has been inaccuegiarting on project financing. In
this case, the World Bank inconsistently reportedt® involvement in both the
carbon market (through its Community Developmenb@Ga Fund) as well as through
traditional donor channels such as its ERT progranfnthe same time, none of the
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ODA financing is described in the CDM project do@nts, which is misleading in
light of the other financial support being offetedKSW co-generation. There is a
temptation to criticize KSW in the firm’s attemptsobtain CDM financing while
also seeking donor financing. Cynics might argwe KSW had long planned the
project’s expansion and concomitant cogeneratiofept—that the entire project
would have happened “anyway”. The difficulties wigporting on ODA support
actually points to a fundamental problem with tH2\Cs design. Without an
accounting option to accommodate ODA baselinesleby combine ODA with
CDM financing, the CDM has actually promoted obhtgm of financial accounts.
As it stands, project developers believe that teye to either claim no ODA was
used or render themselves ineligible for the CDM.

Policy Recommendations

Uganda’s electricity regulator has expressed fatistn with regards to KSW's

experience with the CDM:
The Clean Development Mechanism (CDM) created under Kyoto protocol has not been a
successful project financing mechanism for small renewable projects. It has been found to be
complicated and questionable in terms of carbon dioxide emissions. Kakira Sugar Works has been
pursuing the carbon credits for over three years and has not yet succeeded (Mutambi, 2010).

It would also be recalled that KSW has formallyheitaw from the CDM process—
though it has still be able to proceed with thgemts implementation. In order to
shore up confidence in the emission reductionsnddiunder the CDM, | recommend
that the UNFCCC and other carbon standard considee away from an approach to
additionality that only entails a counterfactuadessment based on conditions at
project inception and, instead, use elements oéxhgostcomparative baseline
approach used here.

Specifically, three remedies can help improve tloaitoring of additionality: the use
of sectoral performance benchmarks, the developofeart additionality risk
management tool and the inclusion of ODA in thealigwment of project baselines. If
the current CDM counterfactual regulatory approach magnifying glass, the
remedies | suggest constitute a microscope to tateeven smaller price signal. Yet
when providing the recommendations below, it i® ésportant to recognize that the
UNFCCC must deal with the realities of the limitdilability of data necessary for
establishing aex-postcomparative approach, particularly in least depetb
countries. And of course the costs for such measemé must be balanced with the
ultimate aims of the climate change regime to redemissions.

First, regarding background economic conditionspmparative approach where
information for an entire sector is collected, eatthan on a project-by-project basis,
would enable baseline conditions to be more acelyrabserved. While data
availability for the construction of such sectdsehchmarks will remain a challenge
in developing countries, the UNFCCC's elaboratibsextor specific standardized
CDM baselines is a promising step in acquiringrteeessary information for
comparative analysis (CDM EB, 2011a; Michaelow&&0JNFCCC, 2010).
Second, a tool for managing the risk of violatinigliéionality (see Meyers, 1999)
might be devised to accommodate changing basebinéitions. Project developers
would likely object to arx-postadditionality evaluation as undertaken here bexaus
it submits their investment returns to changingemoic factors beyond their control.
Yet the management of uncertainty has been suctlgdsickled in other areas.
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Indeed, an additionality risk management tool muaylatw inspiration from a system
to manage the non-permanence of carbon creditagfom forest and agriculture
projects (Diaz, 2010; VCS, 2011). For additionalapex-anteadditionality risk
analysis would be used to assign the project aitiadality risk score which would
indicate the amount of carbon credits that nedzbtdeposited in a pooled
additionality buffer account. Building on the comgtéve approach to the monitoring
of baseline conditions described above, an evaluat project additionality would
be execute@x-poston a regular basis in order to establish a dyné&aseline.
Carbon credits in this account would only be issugon arex-postadditionality
evaluation at the end of the crediting period, wiitl exact amount of credits issued
depending on the degree to which additionalitylbeen violated or not.

An alternative solution is shorter crediting pegpthvored by many reformers of the
CDM. The 7-10 year window for CDM projects would feeluced, which would
arguably increase the accuracy of additionalitgsssents. This is because a shorter
time horizon reduces uncertainties surrounding gaaimn the conditions
additionality. But results presented here demotestiaat such changes can occur
rapidly. Anex-postapproach captures this change. While understaridengeed to
foster investment, a revised CDM or other climatarice instruments should shift its
focus towards boosting consumer confidence in cadoedits.

An additionality risk management tool may also helgolve the challenge of how to
incentive governments to adopt green policy whise awarding private sector
action. The CDM is currently designed such thatittv@duction of green policy
measures during a CDM project’s crediting periodascounted as a change in
baseline conditions. But this only solves half pineblem: removing the perverse
incentive for governments to retain dirty polictesugh still allowing CDM project
developers to benefit from these policies in teaindefining their counterfactual
emissions baselines. But if government were allot@edaim carbon credits held in
the additionality buffer account when implementgrgen policy, they would have
more incentive to do so while the economic shodkDiM project developers would
be abated. Such a system would better reward tiegpensible for emission
reductions, whether it be government or individualject developers. Of course,
such a system cannot replace a full accountingrassions reductions in an
economy—that is best addressed through a cap-add-siystem or similar approach.
But for developing countries without the informatimfrastructure to track all
emissions, such an approach would improve on theruCDM arrangement.

Third, with regards to project finance additionglitrecommend that donors be
involved in the modeling of ODA-baselines againkial emission reductions
associated with CDM are compared. The CDM currestigourages firms to
misrepresent ODA contributions because of the tdaltarity about how to combine
ODA with CDM financing. We recommend that donorsreate the emission
reductions associated with their contributionsnteo to model ODA-baselines for
inclusion in any carbon crediting scheme. Herédausd be observed that the CDM
may be transforming into what are being called NAd#Anationally appropriate
mitigation actions (Okubo et al., 2011; South Ré#ébon, 2011). In an important
departure from the CDM however, NAMAs are also expeé to allow the
combination of private and public financing.

Given the complexity that such provisions might &ithe administration of carbon
offset systems such as the CDM, some may quedtibis inot better to search for
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alternative means of engagement with developingfr@ms on climate change
mitigation (Paulsson, 2009; Wara, 2008). One adtive in particular, so-called
climate funds which are delinked from carbon makkas been gaining ground since
2009. Because climate funds do not aim to genegeat®on credits for international
carbon markets, their measurement, reporting antication (MRV) requirements
have actually been more relaxed compared to the ¢RWvdon, 2013). Yet it is
unclear that more relaxed MRV is warranted: imgortant that climate funds are
able to demonstrate that they are effective incedpemission reductions even if
these instruments are not aiming to generate cartaatits. It is also far from clear if
climate funds represent “new and additional” resesras agreed in the Copenhagen
Accords. Rather they likely represent a repackagirtgaditional donor financing
(Ibid.). Given these challenges, future research sharidider the effectiveness of
different types of climate finance instruments]ugeng carbon markets and climate
funds.
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Calculation of Grid Emissions Factors

The spatial extent of the project boundary encosgmthe project plant, existing sugar factory
(where bagasse will be produced) and cogeneralon at the project site (where bagasse wall be
burnt inefficiently in the absence of the projectivaty), and all power plants connected to the
Ugandan national grid (since it is the electrigigtem to which the cogeneration project plant
will be connected and will receive the surplus lsagabased electricity generated by the project
activity).

The project activity mainly reduces CO2 emissidneugh substitution of power generation
with fossil fuels by that from biomass residuese Bmission reduction ERy the project activity
during

a given yeay is the difference between the emission reductibrmugh substitution of electricity
generation with fossil fuels (ERicity.y), the emission reductions through substitutiohexit
generation

with fossil fuels (EReaty), project emissions (R emissions due to leakagg)land, where this
emission source is included in the project boundad relevant, baseline emissions due to the
natural

decay or burning of anthropogenic sources of bismasidues (Blomass,), as follows:

ERy: EReIectricity.y + BEbiomass.y— PE/- Ly(l)
Where
« ER/Emission reductions of the project activity durthg yeary (tCOz/yr)
¢ ERekecticity, yEmission reductions due to displacement of elastrituring the yeay (tCOz
1yr)
*  BEbiomass, Baseline emissions due to natural decay or burofiregnthropogenic sources of
biomass
residues during the yeg(tCOze/yr)
* PEProject emissions during the ygatCOz/yr)
¢ LylLeakage emissions during the yggtCOz/yr)

Based on ACMO0006/Version 06, KSW was able to assinaieBEiomass,y,PEyand Ly are all equal
to zero. Accordingly, the equation is simplified:to

E Ry = EReIectricity.y

(2) Emission reductions due to displacement of elgicity (ER electricity,y)

EReIectricity,y = EGy . EFeIectricity,y

8)
Where:
¢ ERekecticity.yis emission reductions due to displacement of etétyt during the year y
(tCOalyr)

« EGis the net quantity of increased electricity getieraas a result of the project activity
during the year y in MWh

*  EReecticiy, yis the CQemission factor for the electricity displaced dotoject activity
during the

8 The calculations presented here are derived frékl®DD (2007): 16-19.

38



year in tons CaMWh

Step 1. Determination of EF aectricityy

The project activity displaces electricity from ettpower generation sources connected to the
Ugandan

grid. The emission factor for the displacementleticity should correspond to the grid emission
factor EFeIectricity,y: EFgrid,y).

EFgiayis determined as per the ACM0006 methodology (pi2&8)e power generation capacity of
the project plant is of more than 15 MW, defyshould be calculated as a combined margin (CM).
CM was consisted of combination of average Opandilargin (OM) and Build Margin (BM)
factors. The average OM emission factor for KSW @wgation project was originally calculated
using ex-ante data for 3 years from 2005 — 2007.

(a) Calculate the Average Operating Margin

EFgrid,OM—ave,y= [E FC i,m,y* NCVi,y* EF COZ,i,y] | XEG m,y

Where

¢ FCim,yis the amount of fossil fu¢l(diesel) in a mass or volume unit consumed by
relevant
power sourcem in year(sy,

« mAll power sources delivering electricity to thedyrincluding low-operating cost and
must-run power plants

» ythe three most recent years for which data is abigilat the time of submission of the
PDD

¢ EGn,yis the net electricity (MWh) generated and delidei@the grid by power source

* NCVyis the net calorific value (energy content) per snasvolume unit of fossil fuelin
year

¢y (GJ/mass or volume unit)

¢ EFcoziyis the CQemission factor of fossil fuelin yeary (tCO2/GJ)

(b) Calculate the Build Margin

Build Margin emission factor Ekiemywas originally determined usir@ption 1-i.e., ex-ante

calculations based on the most recent informatiailable on power plants already built for a
sample groumn at the time of PDD submission for DOE validation.86Z. The sample group

constitutes the set of five power plants that Haeen built most recently.

EFgrid,BM,y = [E EG m,y* EF EL,m,y] /X EG m,y

Where:
* EGnyis the net quantity of electricity generated anlivdeed to the grid by power unit
in
yeary (MW h)
¢ EFeLmyCO2 emission factor of power umitin yeary (tCO2/MWh)
¢ mpower units included in the build margin
* ymost recent historical year for which power generatlata is available

(c) Calculate the Combined Margin Emission Factor Egrid,cmy
EFgria,cmy = EFgridomy * Wom + EFgria,amy * Wem

Where Wom and Wam are weighting of operating margin emissions fa(¥y and weighting of
build

margin emissions factor (%), respectively. The Wwtigriginally used in the PDD aredi/= 0.5
and Wam = 0.5 for the first crediting period.
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Step 2: Determination of EGy

EGycorresponds to the lower value between the follgwin

a)

b)

The net quantity of electricity generated in thevip@wer unit that is installed as part of
the project

activity (EGproject plant,g and;

The difference between the total net electricityagation from firing the same type of
biomass

residues at the project site () and the historical generation of the existing pow
plants

(EGnistoric,3y1), based on the three most recent years, as fallows

EG/= MIN [ (EGprojectplanty)

(EGtotaI,y—EGwistoric,Sy) /3 (13)

Where:

EGyNet quantity of increased electricity generatiorassult of the project activity
(incremental to baseline generation) during the yé&IWh/yr)

EGroroject plantyNet quantity of electricity generated in the projelant during the year
(MWhyr)

EGuotayNet quantity of electricity generated in all powsgiits at the project site,
generated from

firing the same type(s) of biomass residues asdrptoject plant, including the new
power unit installed as part of the project acgidhd any previously existing units,
during the yeay (MWh/yr)

EGristoric,3yrNet quantity of electricity generated during thesim@cent three years in all
power

plants at the project site, generated from firimg $ame type(s) of biomass residues as
used in the project plant (MWh)
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