IIIEE Theses 2006:XX

Uncertainty in financing of the Clean Development
Mechanism projects

The case of small-scale energy efficiency and fuel switch project in
public buildings

Irina Costromitcaia

Supervisors
Thomas Lindhqgvist

Luis Mundaca

Thesis for the fulfilment of the
Master of Science in Environmental Management aoity
Lund, Sweden, October 2006



© You may use the contents of the IlIEE publicasiéor informational purposes only. You may not cdpwyd, hire, transmit or redistribute these
materials for commercial purposes or for compengatf any kind without written permission from IBEEWhen using IllIEE material you must
include the following copyright notice: ‘Copyrigfat Irina CostromitcaialllEE, Lund University. All rights reserved in yiopy that you make in a
clearly visible position. You may not modify the t@aals without the permission of the author.

Published in 2006 by IIIEE, Lund University, P.QoB196, S-221 00 LUND, Sweden,
Tel: +46 — 46 222 02 00, Fax: +46 — 46 222 02 1Dad: iiiee@iiiee.lu.se.



ISSN 1401-9191






Uncertainty in financing of the Clean DevelopmentNgnism projects

Acknowledgements

To Reinertsen AS for a great idea of the reseangictand assisting me in my work
throughout the research course

To Ms. Chia-Chin Cheng from the UNEP Risoe Centrethe invaluable support and
inspiration.

To my thesis supervisors, Thomas Lindhqvist and IMundaca, who guided me through
my research, for their time and advice

To Moldova Energy Il Project Implementation Unitam®@on Finance Unit and all
interviewees for helping this research happen

To all professors of the IIIEE for the engagingieag and invaluable knowledge
To my batchmates and friends! Without you this yeauld be so much less fun!
To Swedish Institute for making this year happeBiveden!

To my family for their love and understanding






Uncertainties in financing Clean Development Meckanprojects

Abstract

The research investigates the market and policgitons that inhibit energy efficiency in
the household sector in the context of the CDM wmd@ng its financial and
environmental performance and creating uncertantiethe CDM project financing. The
contribution to the practical illustration of thenaertainty impact on the project
performance is undertaken by the economic and draamalyses and building of the
alternative performance scenarios for the CDM mtojen Energy Conservation and
Greenhouse Gases Emissions Reduction, implementétkeiRepublic of Moldova. The
present study contributes to an evaluation of th&sible consequences of the market and
policy conditions for the ex-post results of theojpct compared to its development
scenario constructed ex-ante. The research cordirthe relevance of addressing the
market and non-market conditions at the preparaitage of the CDM project cycle to
minimize the negative consequences of their flusina for the project’s financial and
environmental results. The study proposes soméigoduto reduce the uncertainties in the
CDM project financing and contributes to closing tap in the knowledge on the real
performance of small-scale CDM energy efficiencyl dnel switch projects in public
buildings. The findings of the research can be wkethg the project design stage in order
to take into account possible obstacles and ben#fdat may influence further project
performance and ensure the project against underpemnce. Further research on both
real performance and methodological implications rneeded for gaining better
understanding of how the CDM energy efficiency ioubehold sector can be further
developed in the conditions of risk and uncertaitatyits possible achievement of pre-
designed financial and environmental goals.
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Executive Summary

The purpose of the research is to contribute toetstdnding of what staeps could be
undertaken in order to minimize the market andqgyotionditions that inhibit increased
energy efficiency in the household sector on theambe financial and environmental
performance of the CDM projects, by examining acgtsidy on energy efficiency and fuel
switch in public buildings in Moldova.

During the research literature was examined to gabetter understanding of the market
and policy implications for energy efficiency an®K and identify which are relevant in
the context of the considered CDM project. Empiridata was collected from the
stakeholders of the CDM project on Energy Consematand Greenhouse Gases
Emissions Reduction in Moldova for the practichlstration of the uncertainty impact on
the project performance through the economic andebaanalyses and building of the
alternative performance scenarios for the MoldoaViproject. The contribution of this
research consists of an analysis of a number of owwemon barriers to the financial and
environmental performance of an energy efficienogl duel switch project in public
buildings, with the view of its participation in G and an evaluation of the possible
consequences for the ex-post results of the pro@tipared to its development scenario
constructed ex-ante. The main focus of the study e@rathe rebound effects associated
with the suppressed energy demand and split ineeimtithe public buildings, market price
fluctuations and transaction costs.

Th CDM project on energy efficiency and fuel swiichpublic buildings was taken as an
illustrative example of an additional project irsector rarely approved for participation in
the CDM. This fact involves an interesting from tiesearch point of view discussion of
using the CDM as means to overcome significantidrarin implementation of the energy
efficiency projects, especially in the public bungs. At the same time energy efficiency
and fuel switch projects face a number of barr@erd risks which are not always taken into
account during the project design. Some barriegspecific to the public buildings, which
justifies the choice of the illustrative case stfmlythe present research. The findings of the
research can be used during the project desige stagrder to take into account possible
obstacles and benefits that may influence furth@jept performance and ensure the
project against underperformance.

CDM is a very young mechanism and there is stilechdor more experience and
knowledge about the risks and uncertainties inGB# projects. The more projects enter
the pipeline, the more lessons are learned abouttbdhandle these risks. The research
confirmed relevance of addressing market and norkehaonditions at the preparation
stage of CDM project cycle to minimize negative ssaquences of their fluctuations for the
project’s financial and environmental results. Bhedy proposes some methods to reduce
the uncertainties in CDM project financing and cimites to closing the gap in the
knowledge on the real performance of small-scalé/Gidergy efficiency and fuel switch
projects in public buildings.
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1 Introduction and background

1.1 Historical background

The growing concerns of the scientific world andeg@l public about the environment and
mankind’s impact on the global climate pushed fonding these issues on the political

agenda. In 1988 the Intergovernmental Panel onaérc@hange (IPCC) was established to
provide scientific advice to the policymakers. 1890 the IPCC consisting of leading

scientists and experts published the First Repmntlading that anthropogenic emissions
add to the global greenhouse effect and warm tha'Balimate (UNEP, 2004a).

In May, 1992 as a result of negotiations on anrnagonal framework convention
addressing the problem of global warming, the Uldnf@work Convention on Climate
Change (UNFCCC) was completed. It was opened fprasure at the Earth Summit in Rio
de Janeiro and entered into force in 1994. The UBIEGIivides the Parties into two
groups: Annex | (developed industrialized counjriesxd non-Annex | (primarily,
developing countries). The Annex | Parties takeabkgations to reduce their greenhouse
gas (GHG) emissions to the level of the referemae ¥1990) by 2000 (WWEF, 2006).

At the time of adoption of UNFCCC the internationalgotiations started on the long-term
emission caps for the Annex | countries beyond @&f10, which resulted in adoption of
the Kyoto Protocol at the Conference of Parties REQ of the UNFCCC in Kyoto in
December, 1997. It sets the emission reduction fgoahe Parties over a period 2008-
2012 as an average of 5% below their emissiondhenréference year (1990). On the
individual, country-by-country basis the targets different, e.g. Japan is obliged to reduce
its emissions by 6% below the level of 1990, whdeland can increase its emission by
10% over its 1990 reference level. These targefiectethe geographical over- and
underproduction of the GHG emissions, while the wmm goal is set to achieve “safe
levels” of the GHG emissions. Kyoto Protocol alsefioes six GHG which should be
targeted: carbon dioxide (GI) methane (CkJ), nitrous oxide (MNO), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs), and sulfur hexaitle (SF6), leaving it up to the
Parties to choose which of those to address indhienal strategies (WWF, 2006).

The instruments through which the targets can b&-&ifectively achieved are also
introduced by Kyoto Protocol. They give flexibility the obliged Parties in achieving their
Kyoto targets. Using different instruments allowse tAnnex | countries to reduce
emissions wherever it is least costly and then tduese reductions toward their target.
Kyoto Protocol establishes the following flexibfestruments (UNEP, 2004b):

e Article 6 - International Emission Trading allowsuntries to trade their carbon
emission allowances among them, transferring ssrplu allowances from one
country to cover excessive emissions in the otbenty;

e Article 12 - Clean Development Mechanism (CDM) aléothe emission reduction
projects located in developing countries and dsgisin the achievement of
sustainable development to generate certified eoms®ductions (CERs) which
can be used by investors to comply with their eiorssap;
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e Article 17 - Joint Implementation allows emissia@duction projects located in an
industrialized country transfer achieved emissigductions to the investor country
for both to comply with their emission limits stipted under the Kyoto Protocol.

After adoption of the Kyoto Protocol, the negotas continued to develop a set of rules
and procedures to follow when aiming at compliandth the Kyoto targets. In 2001 at
COP 7 the Marrakesh Accords were adopted, whiclhgemodalities and procedures for
implementation of the Kyoto Protocol. In 2005 theokb Protocol came into force
following its ratification by the Russian Federatio 2004 (WWF, 2006).

1.2 Energy Efficiency and Greenhouse Gas Emissions

IPCC Third Assessment Report published in 2001anstthe scientific discussion of the
climate change phenomenon, its causes and effétts. report created a scientific
consensus about the issue of the global warming.clases of the phenomenon are known
to be both natural and anthropogenic, the lattengo¢he largest contribution to the
emission of the greenhouse gases which are the reason for the climate alteration
(IPCC, 2001).

In 2007 the Working Group Il contribution to theQCC Fourth Assessment Report was
published. It provides the development of differecenarios for the Earth’s climate with a
view of the existing potential for the greenhouses gnitigation in different economic
sectors. The largest potential at the lowest cost@0 USD/tCQ) has been identified
within the buildings sector (see Fig. 1-1). Theo@numerates a range of positive aspects
related to energy efficiency in buildings, both nemd existing. Among them, the possible
reduction of 30% of the GHG emissions in the seetdh the net economic benefit.
However, there are also limitations to implemeptatof the GHG mitigation projects in
buildings at a larger scale: financing, policy des, information and transaction costs,
availability of technology, limitations of the bdihg designs, etc. The developing world
experiences these barriers at a higher magnitude the developed countries (IPCC,
2007).

Cost categories*®, USHACO2q.

BA=2 O=0
O0-20 [@20-100

GOk
|

]
i

T T T T
Buildings  Agriculture  Industry Energy supply Forestry Transport Waste

Figure 1-1 Estimated greenhouse gas reduction petieby 2030 by sector and cost
categories
2
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Source: Urge-Vorsatz and Novikova, 2008

With the view of combating the global climate charttpe Kyoto Protocol was agreed
between the Parties to the Framework Conventio@lonate Change in 1997. It addressed
the issue of cost-effectiveness in mitigating thElGsemissions through adoption of

“flexible mechanisms”. These mechanisms were alsiended to assist developed
countries in meeting their targets under the Ky@totocol. “Flexible mechanisms” create
a new market for carbon, attracting investments the GHG mitigation projects, thus

aiming at solving the problem of project financiagd at the same time developing the
capital market (IETA, 2006). Different countriesdaregions were adopting various trading
mechanisms (emission trading schemes, White CGeté#s, etc.) for achieving their goals
of the GHG emission reduction at the least possibss.
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2 Research question and methodology

2.1 Background

CDM has been largely debated as to its achievewofethie real emission reductions and a
secondary goal of sustainability. As an example,shpply of carbon credits is dominated
by the reduction of the industrial gases, amongWkFC-23, which is 11 700 times more
potent in greenhouse effect than LEFC-23 is a by-product of the refrigerant gas HFC
22. Projects that reduce HFC-23 generate enormowsirs of CERs, due to its high

potency as a greenhouse gas. This fact makes sogtis extremely attractive for the

investors, while the cost of mitigation is very land revenue from CERs extremely high
(Wara and Victor, 2008).

Heller (2007) gives a clear explanation of why HE&Ereduction is financially attractive in
the current market conditions. Cost of abatememie€-23 is equal to approximately 0.1
euro/t CQ, while the CER price for 1 kg of HFC-22 is 2.8%@uAt the same time the
market price for 1 kg of HFC-22 is only 1.6 eurteTfact that revenue from CERs in the
HFC-23 reduction projects is higher than the prioém production of HFC-22 created an
incentive for the companies to increase their petida of HFC-22. Increase in the
production of the main product leads to the releafskarger amounts of the by-product
gases, HFC-23 in this case, creating more oppdiesnio capture this gas in larger
guantities at low prices and gain CERs for suclvié¢t The incentive to increase the
production rather than phase-out the harmful prads called a perverse incentive. Due to
the perverse incentive created by the CDM the planbducing refrigerants transformed
into plants producing CERs with HFC-22 as a by-poid The contribution of such
projects to the emission reduction is clearly negatHFC-23 reduction projects do not
directly contribute to the improvement of peopl&sng either, thus having no positive
impact on the sustainable development (Wara andoli2008, Heller, 2007, CAN
International, 2007).

HFC-23 is just one example of the projects whichdo fulfill the goal of the CDM and
whose eligibility for this mechanism is questionddthere are also projects which are
considered eligible while promoting subsidies te ttolluting fuels, such as renewable
energy projects, which would not be profitable cangol to the subsidized coal unless
credited from carbon trading.

Another issue is so-called “anyway” projects. Sychjects would happen without the
CERs revenue, but are claimed under CDM. An exarople be given by the Chinese
expanding electrification through a variety of sms, such as hydro, wind and natural gas.
The diversion from coal to other sources is stifmaldby the national policy; therefore it is
logical to assume that such diversification wouggbppen in the sector anyway. However,
the individual projects in this sector claim CERsanue marginal for their performance
(Wara and Victor, 2008). More about it would becdissed in Section 3.2 on additionality.

The initial design, purpose and justification ot throject matter a lot in order to be
considered eligible for the CDM. The project deyels, investors and governments are
interested in claiming their projects need CER$&oimplemented. In some sectors this
may create perverse incentive, like in the refagéigases industry; in others it might lead
to manipulation with the additionality demonstratigieller, 2007).

4
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On the other hand, there is a multitude of the bketalle projects, which may generate real
emission reductions and improve the living stanslasfithe people, but they are rarely
considered eligible. Among these are energy effmyeprojects, which usually generate
savings on their own (Reynolds, 2008).

The initial design of the project is important the real performance. However, even if a
project has been considered compliant with allG¥V requirements, it might become a
project that will not achieve its goal in the enddawill not contribute to the sustainable
development and the emission reductions. Duringrifgementation the project faces a lot
of barriers. Its participation in the CDM may bestjfied for overcoming certain barriers,

but different constraints have a tendency to change time and have an impact on the
project results, which were not assumed in thergg-avaluation of the project.

The biggest uncertainty with CDM lies in its asstingnature. CERs are issued based on
a simple calculation of the difference between whaght have been emitted if no project
taken place and what really was emitted after tlogept had been implemented. In the
project design, however, the project emissionsab@ estimated, raising uncertainty. Thus,
the actual project performance evaluated ex-pogteaifferent from what was expected
in ex-ante evaluation of the project results. Tlsem@pancy between the estimated and the
actual performance may affect the project’s contrdn to sustainability and the overall
reasonability of the project implementation.

2.2 Research purpose and questions

The purpose of my research is to contribute to tstdeding of what could be done in
order to minimize the market and policy conditidhat inhibit increased energy efficiency
in the household sector on the ex-ante financial emvironmental performance of the
CDM project, by examining a case study on ener@giefcy and fuel switch in public
buildings in Moldova.

My research questions | used for structuring mg\stu
* How is the performance of the CDM project estimareéinte?

 What market and policy conditions influence theafinial and environmental
performance of the CDM projects on energy efficieimchouseholds?

* What impact do these market and policy conditioasehon the financial and
environmental performance of the CDM projects onergyn efficiency in
households?

and finally,

« What measures can be implemented to address tbediions?
In order to know what to expect and what issuesdtiress when designing a CDM project,
a real and operating CDM project on energy efficieand fuel switch in public buildings

was taken as an illustrative case study. The choicihe case study is justified by the
following project characteristics:
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It is a project, which satisfies the additionaligquirements in the sector (energy
efficiency in households) rarely applied and apprbfor participation in the CDM;

The project involves an interesting from the reskegioint of view discussion on
using CDM as means to overcome significant barnergnplementation of the

energy efficiency projects, while such projectsalistface a number of barriers and
risks which are not always taken into account dytire project design.

The project addresses the energy efficiency onstlgply side at the individual
level of a household and fuel switch measures.bEngers addressed in the present
research are common for energy efficiency and fswitch in households
(residential and public) and the findings of thadst can be partly replicated or
extrapolated on the other types of energy effigigmojects in households;

Some of the barriers for the project are speatfipublic buildings, which are also a
vulnerable sector in terms of financial capability implement projects that go
beyond business-as-usual;

The unigueness of the project. CDM pipeline inchidaly 9 projects in energy
efficiency in buildings, among which only 5 are is¢gred. 2 projects comprise a
bundle of a large number of buildings. Moreoverlyame project is focused on
fuel switch besides energy efficiency and on pubiligldings as a target sector
(Fenhann, 2008);

The project has not been studied before and duts taecent commissioning in
2005 the project’s ex-post performance has not bgaluated yet.

2.3 Research methodology

The research is based on the analysis of the arggGlean Development Mechanism
project on Energy Conservation and Greenhouse @&asessions Reduction implemented
in the the Republic of Moldova.

The research has been performed in three steps:

Literature review with the examination of the thetaral and practical findings in
the relevant studies. The review consisted of #t@menation of the recent studies
on policy, economic and technical aspects of enegfiiciency in buildings,
greenhouse gas emissions mitigation, and Clean |§@went Mechanism. The
literature review was done for the purpose of usiderding of up-to-date scientific
knowledge about the subject of the research arettsal a range of theoretical
frameworks and instruments to base the analyt@dlqd the research on: economic
theory, theory of transaction costs, barrier anglymd economic analysis.

Document review with examination of the case doquaten, both country- and
project-specific, conduction of a range of intewsewith the relevant stakeholders,
site visits. The document review was performed witle view of collecting
information and empirical data about the projeetsante and ex-post financial,
environmental and social performance.
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» Analysis of the case-specific empirical data wipplecation of the theories and
methods determined during the literature reviewildng of the alternative
performance scenarios, cost-revenue and sensiéindlyses.

The main purpose of this study is to identify ageuof the market and policy obstacles to
the energy efficiency projects in public buildinged assess how they may change the
project performance indicators. Through the literatreview the following barriers have
been identified: suppressed demand and reboundtgffeudgetary constraints and the
associated split incentive, transaction costs aagket risks. Market risks include the
volatility of the fuel prices and the CER price$ieTsuppressed demand and the associated
rebound effects inhibit environmental additionglibudgetary constraints are a general
barrier to the project implementation, but undertaie circumstances, defined in the
analytical part, can become an obstacle for theakand environmental performance of the
project; market risks influence the economic padtfility of the project.

Literature review

What is CDM

Case study I/_
Description of the cas Idnterviews and empiric
study@ ata
e

A\ 4

Barriers to EE

Ch.3

Analysis of the barrier impact on the proj

performance
N Ch.E

Impact of the
suppressed

demand and
rebound effer

Impact of the Impact  of
budgetary constraints the market
and split incentive risks
barriel

Impact of the
transaction
costs

Ch.5

Conclusions and recommendations @

Figure 2-1 Research methodology

Source: constructed based on Sutter, 2001
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The empirical data and information about the acpgaformance of the project has been
collected from the Energy Il Project and Carbonakce Unit (CFU) Moldova, through the
personal interviews with Petr Comarov, the enerqgyeet of Moldova Energy Il Project
Implementation Unit (MEPIU), Dumitru Braga, the heccal expert of CFU Moldova,
Stela Drucioc, the director of the CFU Moldova amige Gastelumendi, the Community
Development Carbon Fund (CDCF) of the World BankB{WThe interviews were
conducted using open-ended questions. Interviewese selected due to their direct
participation in the CDM project under investigatiability to provide primary data and
objective and reliable information regarding th@ject preparation and its performance
during the later stages of the CDM project cycle.

The primary data include:

* Project activity (PA) information: type of the bdithg, location, current heating
capacity, installed heating capacity foreseen utlderproject, type of the current
fuel, type of the current heat generator (Annex B);

« Measured data on the fuel use for each PA in 2f¥ddrénce year);
* Projected emissions and emission reductions focribiting period,;

* Initial assumptions under the project’'s design doeent for construction of the
baseline and project scenarios (Annex C);

* Actual data on the fuel consumption and emissiatucgons generated by the
project activities for 2006-2007.

The analytical part of the research includes theafestration of the project’'s suppressed
demand and building of the energy consumption sanavith the incorporated annual
energy consumption increase due to the reboundtglfeilding of a scenario reflecting the
hypothetical changes in the budget and the associabound effect; the analysis of the
project’s financial indicators and the sensitivitgalysis against the changes in the fuel
price and the CER price; building of the scenaedlecting the incorporation of the
transaction costs into the total cost of the ptpjdne analysis of the project’s actual
environmental performance. All associated calcoleti of the variables used for
construction of the models, scenarios, and perfoomaf the analyses are given in Annex
D.

Based on the findings from the analysis of the cat&ly, the conclusions and
recommendation are made on use of the methodshfruncertainty reduction and
performance optimization of the CDM energy effiagnprojects in households at the
initial stages of the project development as welihee suggestions for the further research.

2.4 Scope and limitations

The research focuses on the application of the GbDMhe greenhouse gas mitigation
through the energy efficiency and fuel switch measin the household sector, specifically
public buildings.
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The geographical scope of the research is Moldaita, possible application of the study
results to the Former Soviet Union countries wiinilar situation in the heating sector.

The subject of the study is the uncertainty in@i&M financing through evaluation of the
market and policy conditions and their impact o@a @DM project performance from the
triple bottom line: economic, environmental and igbcThe analysis of the impacts
includes both quantitative and qualitative evahrati

While there is a multitude of various market, bebakal, policy, technology, etc.
conditions which inhibit the implementation or pmrhance of the energy efficiency
projects, also within the CDM, the analysis wasitih to a certain number of conditions,
which were selected according to their particwatd the energy efficiency, CDM and
public buildings simultaneously, and relevancytfog project under study.

The research was constrained by the lack of theique studies, and therefore available
data on the similar projects in the region; laclaaéilability of the empirical data for the
selected categories of the indicators.

2.5 My contribution

My contribution consists of an analysis of a numbethe most common barriers to the
financial and environmental performance of an epefgciency and fuel switch project in
public buildings, with the view of its participatian the CDM; and an evaluation of the
possible consequences for the ex-post resultseoptbject compared to its development
scenario constructed ex-ante. The practical ikigtn of the barriers’ quantitative impact
on the CDM project performance is given by the gsialof the on-going energy efficiency
and fuel switch project in the public buildingsNoldova: a type of project, which has not
been widely addressed in the literature, but isatetad for its sustainability benefits for
the developing world. The present research alseigge a qualitative and quantitative
assessment of the actual results of the CDM prdjeetex-post performance of which has
not been previously evaluated. Based on the firgdingm the actual project performance
and modeled scenarios, the research contributée tenderstanding of which uncertainties
in the CDM financing need to be addressed, whataohpould be expected and how it
could be mitigated during the designing stage ef@DM project performance.
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3 Literature review

3.1 Whatis CDM

The Clean Development Mechanism (CDM) is a flexibigtrument which is designed to
assist developing countries in their achievementth® sustainable development by
attracting foreign investments in the GHG emisgieduction projects through trading of
the carbon credits. CDM has been established utiderKyoto Protocol, the main
requirement of which is for the Parties to limit mduce the greenhouse gas emissions
(UNEP, 2004b).

The scientific world agrees that it does not matteere on the Earth the reductions take
place; therefore it is economically sound to cug #@missions where it costs least. The
flexible mechanisms established under the Kyotddea were designed as market-based
to achieve this goal. While a number of countriesepted a cap on their emissions under
the Kyoto protocol, there is a range of countridsclv are still on their developing path
and their emissions will be increasing while th@&conomy grows. The flexible
mechanisms provide for the technology transfer frdme developed world to the
developing countries, helping them achieve theasnable development and allowing the
investing countries comply with their obligationader the requirements of the Kyoto
Protocol (IETA, 2006).

The GHG emission reduction projects implementedeuride CDM allow generation of

the certified emission reductions (CERsS) which bantraded in the carbon market and
used by the investing country to meet its emisgieduction target under the Kyoto

Protocol. Possibility to trade CERs makes theqatomore financially attractive, creating
an additional source of revenue. At the same tiime,Kyoto Protocol does not exclude
unilateral projects, where the developing countrgge investors themselves (UNEP,
2004a).

Host country — non-Annex Investor country —Annex |
| Project site

GHG emission
reduction

GHG emissions

Baseline Project

Figure 3-1 How CDM works

Source: WWF, 2006
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3.1.1 CDM organizational structure

CDM is an instrument which is administered by agamizational structure. It has a
supervisory body, technical panels and groups,peddent consulting/auditing bodies,
national designated bodies, and project particgant

The CDM Executive Board (EB) supervises CDM untierguidance of the Conference of
Parties, which is a meeting of the Parties to tlget& Protocol. The CDM EB consists of
10 members: 1 from each of the 5 official UN regiok from Annex | Parties, 2 from non-
Annex | Parties, and 1 from the island developitajes. The EB is responsible for the
recommendations on the modalities and procedueslopment of new methodologies,
including baseline calculation and monitoring; acktation of the Designated Operational
Entities; ensuring public access to the projecigiedocuments and discussion of the draft
methodologies; creation and maintenance of thestrygiofficial registration of the
approved projects; issuance of the CERs. The EBgamize Panels and Working groups
(WGs) of experts to base its activities on the audated expertise (UNEP, 2004a, WWF,
2006).

The CDM Panels and Working groups include (WWF,&0B8TA, 2006):

» Methodologies Panel: assesses proposals for thenatiodologies;

« Afforestation and Reforestation WG: develops mdraiand procedures for the
afforestation and reforestation projects;

* Small-scale WG: develops modalities and procediarethe small-scale projects;
« Accreditation Panel: manages the accreditatioh®OEs.

The Designated Operational Entities (DOE) are iedéent third-party organizations,
which carry out the validation of the project desand verification and certification of the
project performance during the use phase. DOE sésuls a request for the project
registration after its validation and issuance ¢ tCERs after the verification and
certification of the emission reductions. Validatiand verification should be performed by
different DOEs, however, sometimes the EB can adcome DOE to fulfill both functions
within one project (IETA, 2006, UNEP, 2004).

The Designated National Authorities (DNA) are badset up at the national level by the
CDM participants, which can be either the partitigp countries or private or

governmental organizations, designated by theqpaating countries. The role of the DNA
is to submit the project approval letter, confirmitinat the project fulfils the basic CDM

requirements, and namely (WWF, 2006):

* The party, which DNA represents, ratified the KyBtmtocol,
» Participation in the project is voluntary;

» Project contributes to the sustainable developroktite hosting Party.

11
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3.1.2 CDM projects

CDM as the rest of the flexible mechanisms of tlyetk Protocol is designed to promote
international investments into environmentally sbuechnologies. However, focusing on
the developing countries this mechanism makesub&imable development an eligibility
criterion when applying for the CDM. By promotingopects which improve all three

bottom-line aspects of the Sustainable Developrmeadnomic, social and environmental,
CDM aims at poverty alleviation, improvement of egyesupply, less dependence on
imported fossil fuels, improved air quality, rucidvelopment, etc. (UNEP, 2004b).

The scope of the CDM covers a range of economitosecaeflected in Annex A to the
Kyoto Protocol (IETA, 2006; UNFCCC, 2008a):

* Energy industry (including renewable energy);
* Energy distribution;

* Energy demand;

* Manufacturing industry;

e Chemical industry;

» Construction;

* Transport;

* Mining and mineral production;

* Metal production;

e Agriculture;

* Fugitive emissions from fuels (fuel switching);

e Fugitive emissions from the production and consuonpdf halocarbons and sulfur
hexafluoride;

* Used solvent;
* Waste management;
» Carbon sinks (afforestation and reforestation).

Specific baseline and monitoring methodologies waaeeloped for each of the scopes.
The CDM projects are also divided into large an@lsstale. The types of the small-scale
projects focus on the supply and/or demand-sideggrefficiency, renewable energy and
fuel switching. The limits defining the small-scalees set as following (UNEP, 2004a):

«  Maximum 15 MW output capacity for the renewablerggerojects;

* Maximum reduction of the energy consumption by M/I@year for the demand-
or supply-side energy efficiency projects;

12
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¢ Maximum direct emission of 15 kilotons of CO2 e aalty for other projects
which reduce emissions.

Small-scale projects are benefitting from the sifigad modalities and procedures for the
demonstration of additionality, baseline calculatemd monitoring. The rules for the small
scale projects are less complicated than for tigelacale. In developing countries with a
lower capacity for the large initial investment sihpaojects may serve as pilots to create a
pattern for the sustainable development. Envirortadeimtegrity, which is considered
crucial for the CDM projects, may be lost in someall scale projects; therefore rules for
such projects are less strict on the environmentabrity, while other effects, such as
social and technological, are more important. Sifmepl rules reduce transaction costs,
thus lessen the cost burden on the small-scaleeqispj which do not generate large
revenues, making them more competitive (IETA, 2006)

3.1.3 CDM project cycle

The first step in a CDM procedure is the proje@niification. The project description
constitutes a project design document, which whgoraved and verified is the basic
document for the project registration.

The project should be real, measurable and additi@®dNEP, 2004a). The additionality
criterion is central to the CDM projects and mofexplaining the additionality will be in
the Section 3.2. To demonstrate additionality thejget has to establish a measurable
baseline or an assumed scenario of what would Ippemng if there was no project.
Baseline development is also very important fordalkeulation of the emission reductions
and therefore of the future potential revenues ftbenCERs. Thus, it is very important to
estimate the baseline accurately (Gustavsson, &0410).

The potential project emission reductions also Haviee estimated in the project, as well
as a plan for their monitoring and calculation moBeth the baseline scenario and the
monitoring plan are developed according to the oudlogies applicable for the specific

project. For small-scale projects there exist sifiwol methodologies for the various

categories of projects.

After the project design document (PDD) is devetbjppdnas to be evaluated and approved
by the Designated National CDM Authority set up dgch participating country. The
Authorities issue the approval documents, statwigntary participation of their countries
in the CDM and the contribution of the project e sustainable development.

After the approval the Designated Operational Eméviews the PDD and decides upon its
validation. At the end the validation report isued and the PDD is sent to the Executive
Board for registration. When the project is offiyiaregistered it can be financed and
implemented.

The course of the project performance is regulamynitored by the project managers
according to the monitoring plan. The plan usuadtiudes a list of the necessary records
to be taken during the monitoring periods. The simisreductions cannot be converted in
the monetary value unless verified by a third-pavgnitoring reports and field sampling
is done by the DOE to check the accuracy of therdsd emission reductions and
application of the methodologies in the PDD. Thécome of this stage is a verification

13
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report produced by the DOE, which also certifies\tarified emission reductions as CERs.
Certification report also contains the requesth® EB for issuance of the CERs. If no
further review of the emission reductions is re¢esvithin 15 days, the EB instructs the
Registry to issue CERs for the given project (UNEB)4Db, IETA, 2006).

Project identificatigm—| Project participants Project design documen
and design
\/ : Approval and authorizatio
Validation Designated Operational Entity Validation report
Registration CDM Executive Board
Project Investors
financing
Monitoring Project participants—>(_ Monitoring report
Verification/certification
Verification Designated Operational Entity[\ report; request for CERg
and — issuance
Issuance of CDM Executive Board
CERs

\/

Figure 3-2 CDM project cycle, responsible bodied a@ocument flow

Source: constructed based on UNEP, 2004a
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3.1.4 CDM and Energy Efficiency

All projects requested for registration, at validator registered form the CDM pipeline.
The pipeline has been growing since 2005, whenKiy®&o Protocol came into force.
According to the UNFCCC statistical data, the tqgigleline includes more than 3000
projects, of which 1149 are registered. The groofithe registered projects is illustrated in
the Figure 3-3. According to the UNFCCC report ba investment and financial flows in

the carbon markets, the investments into the CD&vgrom 7 billion USD in 2005 to 25
billion USD in 2006 (UNFCCC, 2008a; Fenhann, 2008).

Accumulated number of registered projects
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Figure 3-3 Accumulated number of registered CDMgxts
Source: Fenhann, 2008

As of August 2008, the majority of the projects areenergy industries, renewables and
non-renewables, primarily in China, India and BraBmall scale projects comprise 46.4%
(533 projects) of the total registered projects.olignwhich the energy demand projects are
only 18 (1.23%). Comparing to the total pipelindyob% are the demand-side energy
efficiency projects. The demand-side projects ideluenergy efficiency in industry,

commercial buildings and households. The largesteshf the projects belong to industry.

The share of the projects on EE in householdssis tlean 1%. There are in total 9 EE in
households projects in the pipeline, among whieneregistered: 4 in households and 1 in

a commercial building (hotel) (UNFCCC, 2008a; Umaeswaran and Michaelowa,
2006).
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Number (%) of CDM projects in each category
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Figure 3-4 CDM projects by category (%)

Source: Fenhann, 2008

The total amount of the CERs expected from the C3M2012 is equal to 174 millions.
The largest share of the issued CERs is in HFCEsRad NO reductions (73%); for the
demand-side energy efficiency projects there areChdRs issued yet. EE projects in
households are not generating CERs yet and the ranesgpected by 2012 is very low.
Comparing to the EE in industry the householdsgnefficiency would generate 24 times
less CERs by 2012 (1.4 million against 3.3 milligignhann, 2008). Such fact shows that
although energy efficiency is named by IPCC (20a7promising sector for the GHG
mitigation at the lowest cost, it has not realizéxl potential. While the industry is
performing much better in the CDM, the householdt@eis facing barriers to energy
efficiency. The ability to overcome barriers ishiily connected with the purpose of the
CDM and incorporated in its modalities and procedur

Before relating the CDM and batrriers to energycefficy in households, first | would like
to discuss one of the main CDM requirements, wienh possibly be a reason for the low
share of the energy efficiency projects in the lomge The DOEs reported that over the
2003-2006 they rejected 369 (18.5%) projects atlaabn. The EB rejected 70 out of 1381
projects (Fenhann, 2008). Many of the projects rave registered, because they cannot
show compliance with the CDM requirements. One legsé requirements, the most
controversial and widely discussed, is demonsinadioadditionality. By March 2008 17%
of the projects were rejected because they coutdshow the investment or financial
additionality (WB, 2008)

3.2 Additionality

Additionality is a central concept in the CDM. Qretbasis of the additionality criteria the
projects are selected to use the mechanism. Thecpis considered additional if it would
not have happened anyway, without being registasesthe CDM. This concept has been
introduced to preserve the environmental integotythe CDM (Umamaheswaran and
Michaelowa, 2006). A simple illustration shows what meant by the environmental
integrity. If | am contributing to an increase i®g£emissions by driving a car, for instance,
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| can either stop doing this or buy carbon offsetsfinance the emission reductions
somewhere else. If these offsets had been gendirat@dan emission reduction project
which would not happen without my financing, | trutontributed to the emission
reduction in some part of the Earth. If the projdt not really need my money to be
implemented, | just subsidized some activity thatuld have happened anyway (Kollmuss
et al., 2008). In order not to allow such “businassusual”’ projects as the CDM, the
additionality principle has been introduced foresering of the projects.

The project maybe not additional in two casest ivould happen in the absence of the
CDM or if it did not generate lower emissions comgohto the emission level that would

happen in the absence of the project. What wouppéra in the absence of the project is
called a hypothetical baseline scenario. Thug, $tesp in demonstrating additionality is to

prove that some other scenario other than the girigeéhe most probable baseline. For that
purpose (and other, like the emission reductiorutation), this probable business-as-
usual scenario needs to be identified (Kollmussl.et2008; UNIDO, 2003). Development

of the baseline scenario and additionality canx@dtevithout each other. As any project

has economic, environmental and social charadtsjsthe divergence between these
characteristics in the most probable and the censi project scenario should be the
estimation of the project’s additionality.

Marrakesh Accords, paragraph 43, define additipnab follows: “a CDM project activity

is additional if anthropogenic emissions of grearg@gases by sources are reduced below
those that would have occurred in the absence efreégistered CDM project activity”
(Yap, 2007). That is if there is any other possibt®nario that is generating larger
emission reductions and is more likely to happdw project is not additional. The
statement above shows that it is not enough to shatthe given project is different from
the supposed baseline. It has to be environmentadise attractive than the baseline in
terms of emission reductions.

There is a large debate around the additionalifynidien, importance and necessity of
having such a concept in the Kyoto Protocol. S@&tbusinesses and non-governmental
organizations (NGOs) have their own opinions ondHtditionality. In their study of the
additionality and Sustainable Development of energfficiency CDM projects,
Umamaheswaran and Michaelowa (2006) give an owerwé opinions of different
societies. Scientists typically believe that “naldiional projects might grant greenhouse
gas credits to any ordinary foreign direct invesiimihat uses more efficient technology
than the one existing in the host country and wdeddl to the generation of low value
CERs” (Umamaheswaran and Michaelowa, 2006, p. Bl)sinesses disagree, claiming
that “in its present form, the additionality toolp@ses every project to a highly subjective
assessment of its CDM eligibility and allows forceed-guessing by the EB”
(Umamaheswaran and Michaelowa, 2006, p. 12). NGé&e shat without additionality
CDM will lose its environmental integrity: “Withouadditionality, the CDM results in
increased global emissions and thus the additignahteria should be strict and the
enforcement must be effective” (Umamaheswaran amchd¢lowa, 2006, p. 12). Most
studies show that additionality is important for imaining the Kyoto Protocol’s
environmental integrity; however, they also argo@t too strict additionality rules would
reduce the number of total CDM projects and thepupf CERSs, therefore avoiding a
decrease in CERSs price. This may create a peruacsative for the countries (Sugiyama
and Michaelowa, 2001).
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The process of demonstrating additionality includeshoice among a number of possible
scenarios. The choice is made based on severalrgaeiconomic, technology, regulatory,
common practice (UNFCCC, 2007a).

UNIDO (2003) conducted a study “Guidelines to suppmtecision-making on baseline-
setting and additionality assessment for indusprajects”, in which it identifies various
types of additionality:

* Environmental additionality — the project generatewer emissions than the
baseline alternative;

* Regulatory additionality - the project compliesestst with all existing regulations;

e Technological additionality - project foresees $f@n of new and/or innovative
technology, previously not used locally;

* Economic additionality - CDM makes a financially afimactive project
competitive;

» Barrier removal additionality - participation in GDremoves barriers to project
activity (investment, technology, information, caja building, etc.);

The debate among the negotiating parties resuttebolishment of the categorization of
additionality. At the moment the economic additiigaconcept, largely discussed, is not
supported by the majority of negotiating partiesei@er and Michaelowa, 2003).

A schematic representation of the additionalityotherocess is shown below:

baseline alternatives
v
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v
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Figure 3-5 Process of demonstration of additionalit

Source: Wakabayashi and Sugiyama, nd

For small-scale projects the simplified procedufreadditionality demonstration requires
only barrier check. Michaelowa (2005) argues that project faces barriers; thus it is
important to determine a certain level of barri@pact or threshold for additionality to
avoid manipulation. Otherwise, the projects, wteolkld overcome barriers without CDM,
may be considered additional.

3.2.1 Economic additionality

Economic additionality (or investment additionaligs called in some studies (Greiner and
Michaelowa, 2003) and UNFCCC documents (ShrestlohTamilsina, 2002) raised the
largest debate among the negotiating groups at € #tel and Egelston, 2000). Financial
additionality, which requires the CDM project nat kead to diversion of the official
development assistance (ODA) is not discussedisnstindy (Dutschke and Michaelowa,
2006).

At the core of the economic additionality thereisimple assumption that projects, which
are financially profitable without revenue from theamission reductions, would be

implemented anyway (Reynolds, 2008). Although ttegement looks logical, it provoked

a lot of opposition from business and even acadeBuainess is concerned with the fact,
that some very profitable projects are not impleteéranyway due to severe barriers.
Application of a pure economic additionality criter to such projects would prevent their
implementation. Academia raises the argument ferititial design of CDM as a cost-

effective tool in achieving emission reductionseThost economically attractive projects
would be excluded from CDM if screened through @toic additionality. However, these

projects are also most cost-effective and thahés gurpose of CDM as a flexible tool

(Greiner and Michaelowa, 2003). This paradox, desdrby Grubb et al. (1998), raised a
strong objection to economic additionality.

However, while CDM can become a catalyst to thgggte which have low profitability or
are slightly unprofitable, it is not reasonablectmsider any profitable emission reducing
project for CDM. If no economic additionality is @ped, almost any construction plan for
a coal-fired power plant in a developing countrywdobe capable of gaining CERs
because it is more efficient than the existing pogenerating unit (Trexler and Kossloff,
1998).

Another problem related to the economic additidpals consideration of macro- and
sector-scale. An example of the policy impact carclearly seen in a case of the existing
subsidies on fossil fuels in a considered develppiountry. If a proposed renewable
energy project is economically unattractive/unpedfie compared to a subsidized coal
plant and therefore additional, in the absence saflssidy it might become more attractive
and thus, non-additional. This may create an ineerfior the state to continue enforcement
of fossil fuel subsidies and overall inefficientlipg. Greiner and Michaelowa (2003)
propose in this case to separate micro- and maltdii@nality and look into macro-
additionality as a tool for phasing out perverseeitives.
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Sectoral changes are also an issue when discussompmic additionality. Shrestha and
Timilsina (2002) argue that sectoral impacts havied taken into account when addressing
the economic additionality, not only individual prot. In case the planned cleaner coal
technology is not the least-cost option (over tradal coal-fired technology) it may be
considered additional and registered under CDM. &l@w, it can be more cost-efficient at
higher generation rates, and therefore might repthe capacities of existing renewable,
hydro- or gas-based power plants. This may resuiigher emissions than the baseline for
the whole power sector.

As it was mentioned before, the biggest concerrthef business about the economic
additionality was the barriers that profitable pig might face in the developing
countries. Usually such economies are charactebyea number of investment, financial,
technical, technological, political, and other b which may prohibit the
implementation of an investment project, even ifsitfinancially attractive (Reynolds,
2008; Michaelowa and Fages, 1999). Therefore, thditianality test requires an
explanation of the barriers preventing implementatf a project, and demonstration of
how CDM helps overcome these barriers (UNFCCC, ap07

Shrestha and Timilsina (2002) propose to look atptojects seeking registration under the
CDM as two groups: “economically regret” and “econcally no regret”. First group is
financially unattractive, while the second is ptaifle. The first group is economically
additional, unless the CDM does not help overcameecbst barrier and makes the project
not viable even with additional revenue from carl@aling. The second group, however,
should also be divided into two groups. ShrestlthTamilsina (2002) base this division of
economically viable projects on the criterion ohdling availability. Generally speaking,
availability of funds is a barrier criterion. Ifids are available, then the project does not
face a financial barrier and can be implementetlout additional revenue from the CERs.
If, on the contrary, there is a lack of accessh® funds, the use of the CDM may be
crucial, making such a project additional. Howeviérno such individual approach is
undertaken and only a pure economic additionalitterion is applied, an economically
attractive, but constrained by the barriers prgjegbuld be deemed non-additional and
excluded from the CDM. It should be noted, thatide=s the funding barrier there are a
number of other barriers to investment projectsictvimay inhibit their implementation.
This is what usually happens to the demand-sideggrefficiency projects. These projects
generate savings, thus having a positive and somastihigh return on investments.
However, energy efficiency projects are not widiehplemented in developing countries.
This happens due to a number of general barriezadogy efficiency, like a split incentive,
information barriers and transaction costs (Koeppel Urge-Vorsatz, 2007).

The savings arising from the energy efficiency iaygments are usually also affected by
the rebound effect, and in low-income householdshkysuppressed demand, which leads
to the increase in the energy consumption, ancktbwer emissions. As a result the savings
are not as big as expected and the project mapaats economically viable as planned
when not taking these impacts into consideratiam.96me demand-side energy efficiency
projects the energy savings have been reduced toyels as 75% due to the rebound effect
(Shrestha and Timilsina, 2002).

The availability of funding and rebound effects aot the only barriers a profitable project
may face. Some studies, such as Michaelowa andsFd§99) show that there are a
number of other barriers, such as information besrijuridical, regulatory and political
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obstacles and lack of skilled human force. Shreatith Timilsina (2002) argue that these
barriers would remain anyway whether the projectossidered for the CDM or not.
However, | would like to point out that governmdntgerest in the CDM itself and/or
revenues from the CERs, if significant enough, rhalp overcome some of the above
mentioned barriers. On the other hand, there iskato create a perverse incentive for the
hosting country to keep the regulatory or politibatriers to clean technology transfer, if
they are a prerequisite for the CDM and associteign investments.

In order to evaluate the economic additionalitg thilowing criteria has been proposed by
a range of studies, summarized by Greiner and Mickza (2003). The CDM project is
economically additional if:

e Real barriers to the CDM activity can be demonsttatvhich are absent for the
reference case, and activities to overcome them,;

» Total or investment costs of the CDM project atyivxceed those of the reference
case;

* The net present value (NPV) of the reference ca®égger than NPV of the CDM
project activity;

* The internal rate of return (IRR) of the referemase is bigger than IRR of the
CDM project activity;

 The difference between NPV or IRR with the CERs awthout the CERSs is
significant compared to NPV or IRR without the CERs

The study shows that each of the criteria has daaitdand may not be applicable for all
projects. For example, the last criterion if apgli® a highly profitable project might

reflect large additional revenue coming from CERsIs claiming the project additional.

However, being very attractive financially, suchojpct would hardly be defined as
additional. This criterion may work for slightly profitable projects, for which the

additional revenue from carbon trading may bring WPV to a positive level. However,

thinking about possible manipulations, carbon rereers highly dependent on the CERs
prices, thus being not a very reliable criterion.

Greiner and Michaelowa (2003) state that finanitidicators, such as NPV and IRR, are
more reliable and should always be used when peifigr an economic additionality test.
For socially important profitable projects facingrbers, the first criterion may work well,

if the activities to overcome barriers are desdibad the role of the CDM is shown. This
concerns the small-scale projects which benefinfeopreferential regime of the simplified
additionality demonstration through a barrier test.

3.3 Barriers to energy efficiency in households

According to the procedure for the small-scale gyeefficiency projects, their
additionality has to be tested against the barridns 2007 the United Nations
Environmental Program (UNEP) together with the t@dnEuropean University (CEU)
developed a guide on assessment of the policyumsints for reducing greenhouse gas
emissions from buildings. The study lists genegatibrs to energy efficiency in buildings
(Koeppel and Urge-Vorsatz, 2007):
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* High initial cost

Implementation of retrofit measures involves a aaertinvestment, sometimes quite
substantial. Energy consumers, especially low-iretmuseholds or public institutions in
developing countries, cannot afford a high upfroodgt of the efficiency improvements. A
high initial investment is believed to be the mosportant financial barrier to energy
efficiency.

+ Hidden costs and benefits

The profitability of energy efficiency measuresased on a comparison between the main
initial investment and returns on it in the formesfergy savings. However, besides a high
investment cost, there are hidden costs to theuooasduring the use phase, which are not
calculated in the expenses: high transaction chstgo fragmentation of the end-users and
market risks associated with the new technologguired additional investments into
infrastructure or price fluctuations for fuel, @tcBesides costs there are also hidden
benefits to the end-users, which are again notuated in the cash flow: improved indoor
climate, better comfort, improved air quality arehhh.

* Market failures

Basically, the only ones who are interested in gneavings are the end-users who pay the
energy bills. In the market, the end-users are aleys the owners of the building,
responsible for the investments into the upgradinefbuilding and its systems. Thus, the
benefits are received not by those who invest. dHisrence is called “a split incentive” in
the literature. The energy producers are not isteckin reducing the consumption either,
because this increases their production costs.hén dase of the public sector, the
institutions are limited in their expenditures hg tbudget.

* Behavioral constraints

Individual households as well as companies tendeglect small opportunities to save

energy. Usually it is difficult to change habitdathe lifestyle. Behavior patterns can be to
some extent explained by the lack of awarenesseceks to information, especially in the

developing countries. On the other hand, the clemgéhe consumption pattern after the

level of energy service and cost changes influetfte®xpected savings. Rebound effects
reduce the potential savings for some energy efimy measures by 5-75% (Srestha and
Timilsina, 2002). In the developing countries, esady among low-income strata, the heat

demand is not fulfilled, so there is a significaeed for the energy consumption increase.
The public sector is constrained in this case leylthdget limits, but tends to increase its
consumption too, especially for the sectors, whieeandoor climate is important: schools,

kindergartens, hospitals.

* Policy barriers

In the developing countries there is still an ifisignt interest and therefore enforcement
of the energy efficiency at the governmental lev&ipsidized energy tariffs create a
disincentive for the consumers to implement enezfficiency measures; the lack of
qualified personnel and decision-makers; bureayaad corruption.
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The CDM-specific barriers to energy efficiency amnainly repeating the same categories,
but | would like to focus on the particular 3 bars, which are specific for the CDM, and
especially for energy efficiency in households,olmng fuel switch measures and one
barrier, which is specific for public buildings.

3.3.1 Transaction costs

The transaction costs theory was developed by Rddahse in 1932 when he was giving a
lecture at the School of Economics and CommercBundee, Scotland. Ronald Coase
described this theory in 1937 in the paper “Theunabf the Firm” (Coase, 1991). Later in
1960 in his article “The Problem of the Social Cd®bnald Coase explains the nature of
the transaction costs: “In order to carry out akeatransaction it is necessary to discover
who it is that one wishes to deal with, to conduegotiations leading up to a bargain, to
draw up the contract, to undertake the inspectemdad to make sure that the terms of the
contract are being observed, and so on” (Coasé), 194.5).

Small-scale projects are generating smaller amafrésission reductions than large-scale
projects, thus unable to rely solely on the revestoeam from emission trading (Wang et
al., 2003). Taking into account the fact that nafsthe registered projects have also low
financial attractiveness, any additional costsmavent the project to enter the pipeline.

Transaction costs include those costs, absence haidhwwould not result in higher
emissions, if the project is implemented. This nseidwat bearing such costs does not result
in additional GHG emission reductions, generatireg additional revenue (Chadwick,
2006). However, without such costs, the CDM projeaiuld not be initiated and
registered. CDM transaction costs include the folhg categories (“degressive” in the list
means “decreasing with the increase in the prejeale”) (Michaelowa et al., 2003):

e Search costs: fixed costs for searching partnerthéprojects;

* Negotiation costs: degressive costs of the prajesign document preparation and
public consultations with the stakeholders;

* Baseline determination costs: fixed consultancy obthe baseline development;

* Approval costs: fixed costs of the project apprduain the Designated National
Authority;

e Validation costs: fixed costs of the review of 8D by the Designated
Operational Entity;

* Review costs: costs of reviewing a validation répgrthe Executive Board;
* Registration costs: fixed registration fee paith® EB,;
* Monitoring costs: fixed costs to collect real penfiance data;

« Verification costs: degressive costs of verificataf the monitoring results by the
DOE;

* Review costs: costs of reviewing the verificatiepart by the EB;
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» Certification costs: degressive cost of issuandd@CERSs by the EB,;

» Enforcement costs: proportional costs of the adstriaiive and legal measures in
the case of deviations from the agreed transaction;

e Trading costs;
» Transfer costs;
* Registration costs: costs of an account in thenatiregistry.

The pre-operational or up-front transaction coststhose costs, borne before the project
commissioning (in the list: all costs before monitg costs). According to the Prototype
Carbon Fund (PCF - a carbon finance unit at theld\®ank) the pre-operational costs are
estimated at 265 000 USD, while EcoSecurities eggchthe minimum up-front cost in
2002 for a CDM project at 80 000 USD. The simptifiprocedure for the small-scale
projects cut these costs by 67% according to EadBes (UNEP, 2004b). Table 3-1
shows the estimates for the transaction costseimebent literature:

Table 3-1 Transaction costs for large- and sma#llsdCDM projects according to recent
studies

Study from recent Pre-implementation (USD) Implementation (USD)

literature Large-scale Small-scale Large-scale Small-scale

PCF (2003) 265 000 110 000 45 000 - 70 000 7 02D 600

Mariyappan et al. 71000 28 400 132 000 30 000

(2005) 122 500, if 48 000, if bundled

bundled

Walsh (2000) 100 000 — 500 | 40 000 — 80 000 10% - 20% of pred10% - 20% of pre-

000 implementation implementation

Martens et al. (2001)| For smaltale solar heating:
20% of CERs value
50% higher, if no simplified procedures

Michaelowa and Large- scale total: 0.1 +per t CO2;
Jotzo (2005) Small-scale total: 10 — 1000 per t CO2
De Gouvello and Large- scale total: 100 000 — 1 100 000;
Coto (2003) Small-scale total: 23 000 — 80 000

Source: constructed using data from indicated &tare sources

The studies give a variety of costs depending entypes of projects, their scale, amount
of CO2 emission reductions generated, length ottkdit period, Designated Operational
Entities involved in the project cycle, carbon fica institution, if any, and agreement
type, complexity of baseline study and monitoringumber and complexity of
consultations, frequency of verification, etc (Magthowa et al., 2003; IETA, 2006).

Increase in transaction costs may arise from diheners, one of which is the monitoring
barrier of dispersed consumers. In order to redias costs small scale projects use
bundling of the project activities in one projeastyn document. However, this incurs
higher monitoring and verification costs due tohhfgagmentation of the project activities
and the CDM requirement to submit monitoring datagfach of the project activities in the
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bundle (Kumar et al., 2004). With this barrier sontieer aspects are associated, like weak
methodologies, information and data barriers, €teefig, 2008).

3.3.2 Market risks

The energy conservation measures are effectivetauestallation of the new and more
efficient appliances or improving the performanaéicators of the building envelope.
There are hidden costs of implementing any newnteldgy. In case of a decentralized fuel
switch (building’s boiler) it is more obvious: if arket price for the new technology fuel
increases, this means increase in total spendossilly preventing the system to generate
savings. If the energy budget of the building miled to a certain amount, the fuel
consumption has to be limited too or even decrelaseling to no improvements in the
indoor climate. One of possible solutions can belémentation of the demand-side
improvements (as opposed to the supply-side, whieh switch in reality is). End-use
efficiency has the direct proportional relation lwihe fuel prices: the higher is the price,
the larger are the savings.

In case of the CDM, the CERs prices are also ptempma market risk for a project’s
financial performance. If the project’'s profitabylis dependent on the assumed revenue
from the CERs and it is the only revenue, the mtojeight be at risk. The figure below
represents projects with a different profitabilégd CERs implications. The eligibility of
the projects is defined upon the economic additityndt is easy to understand what would
happen to the profitability of the project with t6&Rs revenue in column 4, if the NPV of
the CERs revenue were reduced due to a price changdll become unprofitable
(Chadwick, 2006).

Acceptance region

lop = project startup 140, Only projects with non-CER revenue NPV in shaded range are both
cosl. CDM eligible and econamically viable,
120,000
Acceptance region
width = NPV of CER g 100,000 | =3
revenue. 5
Z 80,000
c
@
u
® 80,000 4
o
£ 40,000 -
20,000 1
0 -
Not Eligiblie for | Ebgibleand | Eligibleand | Eligibleand | Eligible but not
CDM Profitable Profiable Breaks Even Profitable
O NPV of CER revenue 10,000 10.000 10,000 10,000 10,000
B NPV of non-CER revenue 105,000 100.000 84,000 20.000 85,000

Figure 3-6 Variations in CDM project profitabilitgnd eligibility based on CERSs revenue

Source: Chadwick, 2006

The prices for the CERs are very speculative. C&Rstraded in three different markets:
voluntary market, allowance market and a projesiedasystem. Projects which belong to
portfolios of the carbon finance institutions, suabk the Prototype Carbon Fund, or
programs, like CERUPT, experience different prises in the respective agreements.
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Usually, the prices range from 3 to 5 USD per CEBRuch projects (UNEP, 2004c). The
price varies depending on the type of project, netdbgy used, presence of the
governmental guarantee, level of risk, degree ofasbenefit (UNEP, 2004b).

3.3.3 Suppressed demand and rebound effect

In the developing countries most of the househad&rgy consumption is below the heat
demand frontier. They simply cannot afford consugneanough energy to meet their
demand. More efficient installations and operatiavuld reduce the use-phase costs and
provide for increase in energy consumption. In@dasonsumption may result in the
negative emission reductions, making such projeetigible for the CDM under the
environmental additionality requirement (Thorne afghadi, 2003).

In 2000 a consultancy company in South Africa “®@duthNorth” developed a concept
of a suppressed demand baseline for the thermalaiien measures in the low-income
households in Kuyuasa, South Africa. The concefatbéishes the baseline for the project
at a level of energy consumption in the absenchefsuppressed demand, that is at the
level of the fulfilled heat demand. The emissiodusions in this case are equal to the
difference in the energy consumption before anerdfte thermal insulation at the indoor
temperature which satisfies the household’s neeti&~CCC, 2005; Mqgadi and Malgas,
2004).

The Modalities and Procedures, in paragraph 27e:stdhe baseline for a CDM project

activity is the scenario that reasonably represeptsissions that would occur in the

absence of the proposed project activity”; while paragraph 36: “The baseline may
include a scenario where future anthropogenic eamissby sources are projected to rise
above current levels, due to the specific circuntta of the host Party” (Thorne and
Mqgadi, 2003). These statements were used by theas€ugroject designers to incorporate
the increase in the projected emissions into tiselbee scenario.

The approach was innovative and approved by thecuixe Board for this particular
project. However, the baseline chosen in this ¢ageurely theoretical, increase in the
energy consumption for such low-income householdg happen well after the end of the
crediting period (UNFCCC, 2005; Mqgadi and Malga904£). Overestimation of the
baseline emissions for the Kuyasa project was fiedtiby the extremely low energy
consumption and insignificant potential emissioduations, while project had significant
potential to contribute to the sustainable develepimThe suppressed demand model was
used in the Kuyasa project to increase the emigsiductions to a viable level, due to the
extremely low energy consumption (Cheng C., inewvon June 2, 2008). In order to give
a way to the CDM projects in South Africa, the siggsed demand baseline approach was
accepted for this project.

Inclusion of the suppressed demand in the basalemario is very important for the
achievement of the sustainability goals under tB&/iGn the developing countries. If the
suppressed demand is accounted to its full exttemicredit is given in such projects for the
“emissions avoided due to poverty and suppressedad@’ (Thorne, 2001). In his
presentation at the side event of COP 7, Michael@081) noted that projects addressing
the suppressed demand generate income for poorcasade a possibility to afford
consumer good and services, including better ensugply. He outlined three types of
suppressed demand projects:
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e energy services: efficient supply and transmissiemewable energy, or cleaner
fuels;

e goods: efficient appliances or efficient productmmocesses;
» transport: efficient infrastructure or vehicles.

Increase in the energy consumption due to the iugatenergy efficiency and therefore

decreased energy cost is called “a rebound effét#. rebound effect is a phenomenon of
the economic theory, which was first described bgn8ley Jevons in 1865 when he
noticed that a new and more efficient steam enigid¢o decrease in the coal price, which
triggered a higher demand for coal (Gottron, 200#).conditions of the suppressed

demand the rebound effect can significantly redsagings generated by the energy
efficiency projects. For some demand-side enerfjgieficy projects the energy savings

have been reduced by as much as 75% due to thenglaéfect (Shrestha and Timilsina,

2002). Depending on the level of the demand supmesnd amount of potential savings,
efficiency projects in such conditions may resalino savings due to the demand for the
higher energy consumption.

3.3.4 Split incentive and budgetary contraints

The split incentive in the households can be erplhiby a difference in the interests of
those who own the building and those who use ie dWwner is the one who is expected to
invest into the housing improvements; the usenésane who would get the savings on the
bill. If the owner and the user were the same ntliere would be no discrepancy
(Koeppel and Urge-Vorsatz, 2007).

In the case of the public buildings, the split imibee is trickier. It depends to a large extent
on the national regulations on the public finariClkee public institution is limited by the
budget constraints. The budget is accorded tonkgtution by the municipality, whose
budget is also controlled by the central authotlityn year 1 the municipality undertook
some energy saving measures in a public buildifgghwit owns, in year 2 the budget line
subsidizing energy consumption will be cut exadily the amount of savings. Thus,
undertaking the investments, the owner and the oaenot benefit from the savings;
instead, these savings are returned back to thegebuof the central authority and
redistributed to those activities which need manaricing. If the municipalities owning
the public buildings were independent of the ceéntathorities (district, Ministry,
government), then there would be no split incenfiy8AID, nd, 2006).

In the case of the budgetary constaints the eneffigiency projects lose its economic
attractiveness represented by the generated savintpe governmental control over the
municipal budget is too strict, there is no inceatfor the municipality and a public

building to carry out the activity. On the othernda if there is a possibility for more

flexible budget management (for example, as a redwd special agreement or change in
the state regulations), the savings can be usédebmunicipality for own purposes, one of
which may be acquisition of more energy servicegaise of the unfulfilled demand.

In case the restriction on the savings retentiorstex but the repayment of the loan
borrowed for the project implementation is subsadizthe project would be implemented,
but will not achieve its sustainability goals. lifet savings are not to be used for the loan
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repayment and should be given back to the centrdgdt there is no possibility for the
public institution to improve the indoor comforttthere is a shortage in the energy service
(EnEffect, 2001).

The budget execution and regulations on the pubiencing are closely related to the
issue of the suppressed demand. Strict reguladodscontrol over the allocations create
disincentives for participation and do not conttébto the sustainable development goals
under the the CDM provisions. The municipal autopaneates more flexibility in the use
of the generated income; however, in this casashee of the rebound effect should be
carefully addressed. The possibility to spend tla@ings on the increased energy
consumption improves the social aspect of the pubdtitutions, but within the framework
of the CDM it results in the environmental undefpanance.

3.4 Summary
Literature review contributed to answering twolod tesearch questions:

* How is the performance of the CDM project defingehate?

« What market and policy conditions exist to the fical and environmental
performance of CDM projects on energy efficiencyhauseholds?

Based on the reviewed literature the ex-ante pmdoce was defined as the baseline
setting and additionality demonstration; some iogilons of the economic additionality
justification were presented for the small-scaleMCprojects collected in the course of the
literature review. The literature review helps tieader identify the common barriers to
energy efficiency in households and choose amoem tthe ones that would be relevant
for the CMD case study on energy efficiency andl fmitch in public buildings in
Moldova: the suppressed demand and the rebounct;dffie budgetary constraints and the
associated split incentive; the market risks duéuctuation of the market prices for the
fuel and CERs; and transaction costs. Partiallg lkkerature review contributed to
answering the question about the possible impddisedbarriers on the project’s financial
and environmental performance; however, such estsrare rather qualitative.

Further the research is structured according todkearch questions and the methodology.
After reviewing the literature and answering two tbe research questions the study
proceeds with the analysis of the documentationafqractical illustration of the CDM
project on energy efficiency in households and sssent of its performance with the
alternative scenario building and sensitivity asalyyagainst the barriers identified through
the literature review.
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4 Case study: Moldova Energy Conservation and
Greenhouse Gas Emissions Reduction Project

4.1 Heating sector in Moldova

Moldova is very limited in its natural energy resms. Therefore it is largely dependent on
the imported fuels from Ukraine and Russia. Theredined electricity and heat production
is fully based on the natural gas.

Since the collapse of the Soviet Union the energstesn in Moldova has been
experiencing a lot of technical, financial and ngartél challenges. The district heating
systems became obsolete and deteriorated, wittowhsupply and distribution efficiency.
Historically, the district heating was supply-otied, offering low flexibility to the
consumers. For instance, individual apartmentiéncities still cannot regulate their heat
consumption by using valves, if they are connetdtie district heating.

Due to financial difficulties the consumers werdueng their heat consumption and by
2004 it constituted only 20-40% of the consumptievel of 1990 (USAID, 2006). Such
changes in the consumption pattern made the oeersieating system costly and
inefficient. Most of its users started disconnegtirom the district heating and installing
the individual gas-fired boilers. Individual heaiaystems offered flexibility in controlling
the system, better thermal comfort, higher efficieand less operational costs in the use
phase. However, the initial investment in such stesy is usually high and cannot be
afforded by each consumer.

Functioning district heating systems now remainely e big cities: Chisinau and Ballti;
although individual heating systems per apartmertiionuse are also widely used in these
cities. All smaller municipalities and rural arezther do not have heating systems at all or
consumers in these areas installed coal, gas, wodteavy fuel fired boilers for the
individual heating. Some buildings use electritityheat the areas individually.

Public buildings, such as schools, kindergartemspitals and cultural institutions are
heated individually. Municipal authorities or othestitutions owning the buildings (the
Ministry of Education or the Ministry of Health)latate the resources for the heating
needs in such buildings annually. They are alsparsible for allocating the financing for
renovation and other improvements. However, mualiips are very limited in their
financial capabilities. Most of the public budgetaillocated for the salaries. 20-40% of the
budget is allocated for the energy expendituresAlDS2006). Only a small portion of the
budget is dedicated to renovation or reconstructactivities. Thus, efficiency
improvements, especially requiring large initiate@stments, are a heavy cost burden for
the public buildings.

Municipalities are dependent on the central budd&itsce 1999 according to the Law on
Public Finances the municipalities can take comraklgans, however, there is a limit on
annual reimbursement of loans of 20% of the totaddet revenue for the given year
(USAID, 2006). Another large disincentive to implemt measures aimed at a higher
efficiency and savings is the inability to keep use savings for own purposes by the
municipalities. The generated reductions in cosés automatically subtracted from the
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next year budget for the same institution, thusitong a strong disincentive for any energy
saving activity (USAID, 2006).

4.2 Energy Il Project

In 2003 the Government of Moldova elaborated a dwai Program for Energy
Conservation for the period 2003 — 2010 and a neardy Strategy until 2020 that focuses
on the more efficient, competitive and reliableiowal energy industry, at the same time
ensuring the energy security, upgrading of thegneglated infrastructure, and improving
energy efficiency, etc (UNDP and ME, 2000; Comaroyinterview on July 17, 2008).

According to the Strategy, the most important tagkgloldova in the energy sector are:
e ensuring the energy security of the country;

* implementation of the real measures for the powarket liberalization with the
view of integrating Moldova in the European enesgstem;

* increase in energy efficiency of the productiognimission, distribution, and
consumption of energy resources;

* introduction of renewable sources of energy, wieeanomically reasonable.

The improvement of efficiency in the energy seassumes a reduction of the greenhouse
gas emissions and contribution to the environmeim@rovements, such as air quality
improvement. The action plan for the National &fggtforesees the reduction of a share of
coal in the energy production by maximum 5% andctireespondent increase in the use of
natural gas and growth of energy efficiency in ¢énergy production by maximum 5% and
in the small combustion sub-sector by 10% by 2QINIP and ME, 2000).

The Energy Il Project proposed in 2003 has theabibges in line with the National Energy
Strategy. It foresees an upgrade of the electrigystems, improvement of the heating
supply and efficiency, and technical assistandbeanergy policy reforms.

The CDM project on Energy Conservation and Greesddbas Emission Reductions in
Moldova has been based on the on-going Energy djeBtr financed by International
Development Agency (IDA)/WB and Swedish InternasibDevelopment Agency (SIDA)
(UNFCCC, 2006). One of the objectives of the Endtd3roject includes improvement of
the heating efficiency in the selected public bai in different districts of Moldova. A
total of 80 buildings in 8 municipalities were pteaal to participate in the project. By 2008
the heating systems have been upgraded for 35 cpuiddiitutions and a number of
residential buildings. The legal and institutiofitdmework in Moldova did not let the
project include residential buildings and other awencial users in the list of beneficiaries.
However, those historically connected to the hgasinpply of the nearby public objects
residential buildings are not allowed to be dis@mtad from the renovated heating system.

The majority of selected buildings are locatedhe small municipalities or rural areas of
Moldova. All of the beneficiaries are public ingtibns financed from a municipal, district
or governmental budget — schools, kindergartenshas@itals. The main activities within

the heating upgrade component of the Energy lleetonclude replacement of the existing
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boilers, switch of the existing fuels to the nalwgas, improved thermal insulation of the
heat distribution grid and the building’s heatirygtems, installation of the new automatic
substations and metering equipment. In some obthlelings besides the heating system
the hot water supply system has been improved. totad amount of the credit for the

heating component is 9.8 million USD (WB, 2003).

The financing for the heating component is lenbfritie Ministry of Finance as portions of
IDA credit as direct loans to municipalities witlgaarantee from the district authorities, or
as a loan to the district authority with the sulseq lending to the municipality. Because
of limited financial capability of the municipals, the loan is subsidized for the local
authorities or project beneficiaries by the Minystif Finance according to the IDA terms
(UNFCCC, 2006).

The decision to implement decentralized heatintesys based on the heat-only-boilers for
the public buildings has been based on the outcaite report prepared by the WB and
SIDA in 2001. The report states that decentralihedting is the most affordable and
thermally comfortable alternative to the deteriedadistrict heating in municipalities of
Moldova. Centralized systems are deteriorated, sizedl and very inefficient. However,
the total investment cost for the decentralizedesys is higher than for the centralized or
semi-centralized; although in the long-run the déwedized systems are more cost-
effective and offer a greater flexibility to thensumers. Semi-centralized heating has been
suggested for the districts with the higher densftgonsumers, where the losses could be
minimized, like in Ungheni.

The project is carried out in packages. The firatkage was completed by 2003 and
consisted of a pilot project on installation of ties-fired heating boilers and rehabilitation
of pipes in a semi-centralized heating system imghémi. Within the framework of the
project 14 house boilers were installed for a numddepublic buildings and historically
connected to the district heating residential bodd located nearby (USAID, 2006).

The second package included installation of thesiddal gas boilers and renovation of the
heat distribution grid in the districts of Floresstraseni and Cantemir (see map of
Moldova in the Annex A). The third package includedivities in the districts of Leova,
Nisporeni, Briceni, Falesti and laloveni. The pobjeagreement foresaw a local
municipality contribution for each of the districtwhich would vary depending on the
municipality’s financial capability (Comarov P.témview on July 17, 2008). In Floresti,
for example, the local contribution was up to 1086luding gasification of the objects and
engineering works. In some of the districts, theniaipalities also sought financial aid for
the energy efficiency improvements on the demadd;sivhich were not to be financed
through the Energy Il Project. In Floresti the dedvside energy efficiency measures
included replacement of windows and doors for ttegegt buildings. The investments for
these activities were undertaken by the privatdgiestand the state (Tsap, 2006).

The project results were (Tsap, 2006):
e Increased indoor temperature from 13-15 C to 1&20

* Reduced cost of the heat supply by 30 — 50% ;

* No need to have prolonged winter holidays;
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» Possibility to run activities in public buildingsuch as cultural institutions, during
winter too;

» Significantly cleaner exhaust from the boilers. Mokbeneficiaries noted that the
snow near the buildings is not as dirty as usetleeavhen coal was used as the
heating fuel (Braga D., interview on July 14, 2008)

There have been no studies on the value of thermattebenefits, such as
reduction/elimination of the lost schools days,uatn of the illness incidents, improved
education and health care.

4.3 Case study: Moldova Energy Conservation and Greenhouse Gas
Emissions Reduction Project

27 out of 35 institutions were selected to parétgpin the CDM project on Energy
Conservation and Greenhouse Gas Emission Redudtiok®ldova (hereafter Moldova

CDM Project). The project activities generating sion reductions are implemented
under the Energy Il Project, while the monitorifg@HG emissions is performed by the
Carbon Finance Unit Moldova (CFU) (CFU, 2006).

The reason for participation in the CDM can be aid by the financial barriers existing
in the Energy Il Project. Project beneficiaries lelget institutions with limited resources
to reimburse the credit. Most of participants weskictant to bear the full cost of the
project. In order to keep the project’s scale ttmm@unity Development Carbon Fund
(CDCF) of the World Bank proposed to include a Clebmponent in the project that
would generate certain revenue from the emissidaat®ons that would partially cover the
project costs for the beneficiaries (Gastelumendelephone interview on July 7, 2008).

Due to the changes in the initial activity planghiwi the Energy Il Project some of the
participants dropped out from the project, 8 ointheere also beneficiaries of the CDM
component. This resulted in reduction of the nundddveneficiaries to 19 (see Annex B)
(Drucioc S., interview on July 14, 2008).

The project activities started a year later thampéd, due to the project approval in 2005
and subsequent registration in 2006. Thereforecliaages in the energy consumption and
emissions reductions had been recorded startidgnoary 2006. Besides, implementation
of the Project Activity 3 was postponed until 200file the Project Activity 6, for which
works were planned for 2006, had undergone theemehtation with the rest of the
Project Activities (PAs) in 2005 (CFU, 2007).
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Figure 4-1 Leova District Hospital. OldFigure 4-2 Leova District Hospital. New
boiler boiler

Source: MEPIU, 2008 Source: MEPIU, 2008

Figure 4-3 Nisporeni District Hospital. OldFigure 4-4 Nisporeni District Hospital. New
substation substation

Source: MEPIU, 2008 Source: MEPIU, 2008

The project is planned to be extended with a nexditidine disbursed in 2008 by WB
through IDA. The implementation unit of the EnerjyProject — MEPIU - has been
visiting the potential beneficiaries of the projémt selection of the buildings. The criteria
for selection include the building’s ownership, teeh area, the scale of the needed
investment, building’s design (Comarov P., intewien July 17, 2008). The new project
will also apply for the CDM (Drucioc S., interviean July 14, 2008). In Figures 4-5 — 4-8
below are illustrated objects of the potential jggrants in the extension to the Energy Il
Project: a school and a kindergarten in the towisafoca. The school has an old boiler
house in the basement, which is not functioninge kKindergarten has a similar boiler
house which is out of date, while heating is predidy several wood-fired stoves located
in the premises.
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Figure 4-5 Soroca secondary school. Noigure 4-6 Soroca secondary school. Non-
operating substation operating bioler

Source: Irina Costromitcaia, field trip, JulySource: Irina Costromitcaia, field trip, July
17, 2008 17, 2008

Figure 4-7 Soroca kindergarten. Old boilerFigure 4-8 Soroca kindergarten. Wood

stove

Source: Irina Costromitcaia, field trip, July

17, 2008 Source: Irina Costromitcaia, field trip, July
17, 2008
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4.4 Additionality

In the case of Moldova CDM Project, two categonésctivities are implemented within
the project framework: I.E. “Energy efficiency anfliel switching activities in
buildings”and IlI.B. “Switch of fossil fuels”. Botlof them include supply and/or demand-
side energy efficiency and fuel switching measti@wever, if the main activity is energy
efficiency then the project falls into the categditlz, if switch of fuels — category Il1.B.
The categories set limits for the scale of thegutg. The category II.E. allows aggregate
energy savings in the amount not bigger than 15 (y®#n. Project activities under the
category lll.B. have to contribute to the emissieduction and altogether emit less than 15
kilotons CO2elyear (UNFCCC, 2007b, 2008b, c; UNFCQQ06). Such limits possibly
exclude the potential beneficiaries, which otheemeed to be bundled in a new CDM
project and apply anew for the approval and regfistn. However, this is time-consuming
and increases the total costs, while for the tygaddings larger bundles and higher limits
or no limits at all would be a better solution. Buan approach is suggested in the
programmatic CDM for the small-scale activities.

For the category of retrofits in which the Moldopeoject falls, the baseline scenario
should be based on the characteristics of theiegisguipment, if the project stays within
limits of the existing capacity/output/level of teaergy service. For the increased capacity
or a new facility, the additionality should be demtrvated using steps 1-3 of the
“Combined tool to identify the baseline scenariod ademonstrate additionality”
(UNFCCC, 2007a), which is applicable for any typel &cale of the project. Steps 1-3
include an assessment of alternative scenariosgbassessment and investment analysis,
if applicable. Although the Moldova project actigg include an increase in the capacity,
inclusion of the suppressed demand, presentedeirPD, explains the increase in the
output and demonstrates no use of the increasetitaduring the crediting period due to
a low consumption growth rate. This allows the @cbjdesigners to stay within the
requirements for the retrofit category and use @nbarrier test to prove the additionality,
thus cutting the transaction costs through theofisesimplified methodology.

In case that the suppressed demand is not includéee baseline scenario, the project
might not pass the environmental additionality.tdste simplified methodology for the

baseline setting for the small-scale projects @& ¢ategory Ill.B. assume the baseline
scenario as the existing level of the emissions EBN2004b). Historically the energy

consumption and therefore the emissions level haehldecreasing since 1990 due to
financial problems. The level of consumption in 20Qeference year for the project)

constituted only 10-40% of the required by the déaid. The project scenario showed the
increase in the consumption and respective emissidne to the increased financial
capacity and the existing unfulfilled demand foatreg (UNFCCC, 2006). Therefore, if

the baseline was constructed based on the cumengyeconsumption in 2004 the emission
level would be higher after the project implemeiotatgenerating no emission reductions.
This will be further elaborated in the Section 5.1.

With the barrier test for the retrofits with a heghnitial cost, the financial additionality of
the CERs revenue is the one of the possible waygkemionstrating additionality, because
in retrofitting, there is no additional revenueesim. Savings in such projects are
comparably small. This approach was used by thedMal project designers. The
technical expert of the CFU Moldova, Mr. DumitruaBa (interview on July 14, 2008),
stated that some of the potential project benefesa namely, public organizations, were
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not willing to participate in the Energy Il Projebving zero revenue stream. They
correctly assumed the costs to be too high to é@ffmn their own, while the credit
reimbursement would most likely distract the budgkications. Thus, the CDM was used
as means to promote energy efficiency in the puhlitding sector (Braga D., interview on
July 14, 2008; Comarov P., interview on July 170&0

Due to the fact that most of the public buildingswot afford the initial cost, the credit
scheme was used for implementation of the proggtgred by IDA/WB. However, limited
budget resources of the public buildings are unableimburse the full cost of the credit
within the project period. Therefore, additiona¢dits from the emission reductions were
considered to secure the credit reimbursementhéncase of lack of revenue from the
emission trading, the project would have reducedsdale, thus excluding a number of
beneficiaries from the project (Gastelumendi deriwiew on July 7, 2008).

In the end, unfortunately, a number of PAs droppetifrom the project, due to reasons
independent from the CDM project management. HowewRile the deliberate reduction

of the bundle size would be done taking into actthm financial impact of such an action,
the drop out negatively affected the project resuhe project lost more than 50 000 t.CO
of the emission reductions (CFU and MEPIU, 2005).

To conclude, Moldova CDM project is a good examplean additional project, which

clearly demonstrates using the CDM as means toccowe a financial barrier of the high
initial cost to promote energy efficiency.
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5 Case study analysis
5.1 Rebound effects

5.1.1 Suppressed demand

The baseline fuel used for heating of the PAs &,amood or heavy fuel oil combusted in
the obsolete boilers and stoves with the efficieranyge from 40% for stoves to 87% for
heavy fuel oil boilers (see Annex B). Due to finah@nd infrastructural constraints the
project beneficiaries could not afford the leveltbé energy consumption which would
satisfy the demand and allow maintaining the normabor temperature over the whole
heating period. The baseline level of the energywsuomption constituted only 10-40% of
the energy consumption level in 1990 (the standevel of heating) and the average
heating period reduced by half from 6 months ttdRFCCC, 2006).

If the project beneficiaries were consuming the amioof energy required to maintain

normal heating conditions and the only reasonterlower temperature would have been
losses due to inefficiency, the project might gateeenergy savings. However, the level of
the energy consumption was constrained by the ludge#s and installed capacity and

was lower than demanded. Due to the annual groftiedbudget subsidies for the public

organizations between 4-10% on average, the inen@aspending on energy is expected,
thus raising the energy consumption as projecteaPbyannually (CFU, 2006).

The growth in the energy consumption results imragér heating period, higher indoor
temperatures, increase of the heated area, if deeate overall comfort and health
benefits. This expected growth in the consumptiattgons for the energy service is
occurring due to the unfulfilled or “suppressed dent.

The main idea of the suppressed demand baselirsst®f avoiding the exclusion from
the CDM of the energy improvement projects for pedrich result in the increased energy
consumption after the project implementation. Loweme consumers (whether
households, or as in the present case, financtahstrained public buildings) usually
cannot afford a normal level of energy consumptiequired to fulfill the needs for the
energy service. Due to financial or infrastructysedblems such consumers tend to keep
their consumption level very low, much lower thaanmanded (Mgadi and Malgas, 2004).
Implementation of an energy efficient technologwesa energy and money for such
consumers creating conditions for a rebound effeonsuming more energy and affording
better comfort level.

Following the traditional CDM methodology for calating the environmental
additionality of the project, such increase in #mergy consumption may exclude the
project from participation in the CDM. The levela@hissions in the presence of the project
will most likely be higher than the actual emissioat a low level of the energy
consumption, resulting in negative emission redumsiand making such a project not
additional and therefore ineligible for use of @BM. The inclusion of the rebound effect
in the baseline gives a possibility to comparelihseline and the actual consumption on
fair grounds.
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In the Moldova case, it was expected and calculbyetthe project designers that the same
level of the heat consumption as in the referemae 2004 would not be kept throughout
the crediting period. They did not use the notibthe suppressed demand and the rebound
effect to describe the annual 5 % growth incorpatan the baseline scenario. However,
inclusion of the increased consumption in the hasetlue to the unsatisfied energy
demand is reflecting the same idea.

If we take a look at the total embodied heat condion for the 27 Pas, the amount needed
to maintain the normal indoor temperature during fihil-length heating season in 2004
(before the project implementation) is equal to 2284 MWh, while after the
implementation of the project this amount would reduced to 123 066 MWh due to
elimination of the losses and improved boiler amstridhution efficiency. The actual heat
consumption in 2004 was 54652 MWh (all the figucafculated based on the data from
the CFU and MEPIU, 2005).

Heat consumption required to
maintain the normal
250000 temperature without the project

200000 -
Heat consumption required to

maintain the normal

150000 - temperature with the project

100000 -
Current heat consumption

50000 -

2004

Figure 5-1 Suppressed demand

Source: calculated and constructed based on dat&a I€CFU and MEPIU, 2005

In order to find how much the consumption is suppeel in the project public buildings, it
should be calculated the amount of the heat emtadithe fuel needed to provide for the
normal heating conditions in the public buildingscase no project has taken place and if
the project is implemented. Normal conditions $atthe standard requirements for the
heating season length of 4350 hours (6 monthsjrentemperature regime required for the
given types of public buildings (18 — 21 C depegdam the type of the building: school,
kindergarten or hospital). The difference betwdenamount of the heat consumed for the
normal indoor climate conditions without the prajead after the project implementation
constitutes the energy savings that the projecidvgenerate annually in the absence of the
suppressed demand. After the implementation optbgct this difference is lower due to
the energy savings occurring as a result of theieficy improvement measures (see Fig.
5-1).
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So, assuming that sometime in the future the comsuwmll reach a required level of the
heating we can project what would be the emissemellif the demand is unsuppressed,
both in the absence and presence of the projeet.difference between these values will
represent the emission reductions for the unsuppdesemand scenario. This approach
clearly shows that even if the energy consumptsoimgéreased relative to the current level,
the emissions are reduced compared to the emiksrehthat might have occurred in the
absence of the installed technology (Mgadi and Ei&|@004).

While the normal consumption level maybe achieadoeyond the crediting period, it is
very important to project the suppressed demand thedassociated rebound effect
correctly and set a realistic growth rate. If tledual growth rate is higher than it was
projected, this would negatively impact the amafrthe emission reductions generated.

The actual figures on Fig. 5-2 show that comparedhe baseline consumption in the
reference year 2004 (the actual measured datagntoeint of the energy consumed by the
19 PAs grew by 28% in 2006, from 12 265 MWh to 1&®AWh, which means an annual

growth rate considerably higher than the proje&8din the model.

16000

15000 //
14000

12000 /.

12000

== Actual growth

—l—Projected growth

11000

10000

2004 2005 2006

Figure 5-2 Projected and actual heat consumption

Source: calculated and constructed based on daim f€CFU and MEPIU, 2005; CFU,
2006, 2007

The 5% heat consumption growth estimate would leadeaching by 2017 the energy
consumption level at which the project beneficeneould be able to afford the required
by the standard 4350 hours of heating or a fulilerheating season. An average annual
growth rate of approximately 15% is needed to reéhehenergy consumption level needed
for ensuring the normal indoor comfort by the efdhe crediting period in 2015 (see Fig.
5-3). This growth rate most probably will not baintained due to a steady increase in the
gas price and the limits of financing provided frtme regional and state budgets. Already
for the first semester of 2007 the energy conswnpdiecreased by almost 10% compared
to the same period of 2006. This can be explainethé sharp increase in the natural gas
price from 110 USD/1000 m3 in the first half of Z0€0 170 USD/1000 m3 in 2007
(ANRE, 2006, 2007). In its annual report Nationajeficy for Regulation of Energy of
Moldova (ANRE) (2008b) communicated that the congtiom of the natural gas in
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Moldova was reduced by 8.6% due to warmer winter spring compared to 2006 and the
increase in the gas tariff.
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Figure 5-3 Scenarios for increasing heat consunmptio

Source: calculated and constructed based on data f€FU and MEPIU, 2005

The project model did not take into consideratibat tthe prices for all fuel types would
rise by more than 6% as expected in the baseliraasio. The real spending of the
beneficieries on fuel in 2006 would be much higtiean assumed by the baseline,
according to the increased prices for coal (110 WSvood (25 USD/m3), heavy fuel oil
(300 USD/t) and natural gas (150 USD/1000 m3) (B@miu C., interview on July 14,
2008). While the cost of 1 MWh generated by coalisost 20 USD and by heavy fuel oil
is 28 USD, this is more expensive than by natuaal (1.6 USD) due to the transportation
costs for the solid fuels (calculated using theadftom Annex B). The fuel switch
measures therefore cut the energy expenses fddtheneficiaries in 2006 in approximate
amount of 350 000 USD (calculated based on thefdata CFU and MEPIU, 2008). The
sharp increase in the energy consumption in 200&ldme explained by the surplus of the
financial means due to the fuel switch and thetegsdemand for the increased heating.
However, public institutions usually face the peohl of inflexible budget and inability to
use the saved financial means. In the case of Mal@DM project it is relevant to address
these constraints in conjunction with the unfudillheat demand and the possible rebound
effect.

5.1.2 Split incentive

The financial management of the budget institutisnBmited to the itemized budgetary
allocations from the central authority to the muymatities or directly to the public
institutions (e.g. certain hospitals under the suipmn of the Ministry of Health). Any
savings occurring under a certain item cannot lee @ covering shortages in other items,
but has to be returned to the central budget. A year allocation for the overestimated
item will be cut, thus allowing for no savings ftine public institution. Therefore,
municipalities and public buildings are not encgad to implement efficiency measures
which generate savings. There are no incentivesrigid system to reimburse loans from
the savings or use the saved money for the mainwitaed, for example, to use the
economic savings from the efficiency improvememtsai school to buy books for the
school library (USAID, 2006; EnEffect, 2001).
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The split incentive and the regulatory barriers @amgeneral obstacle to energy efficiency,
not specific to the CDM. However, if we considere tlassociated with the CDM
environmental and social targets and the speadialiwistances of the suppressed demand
and the potential rebound effect, the budget exatyolicy becomes very relevant for the
assessment of the future performance of the CDNegiro

Assuming a hypothetical ability of the municipagito increase the budget expenditures
for the purpose of the investment management, illdvbe possible to see what would
happen to the energy consumption and the levedtefmissions if the allocations for the
heating stay the same for the respective year (kgep5% annual growth). Certainly, this
Is the maximum possible level of consumption, assgmo growth other than annual 5%
can be afforded by the central authority (see %i4).
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Figure 5-4 Alternative scenario for the embodiedth®nsumption

Source: constructed based on data from CFU and MERDO5

If the embodied heat consumption follows the redreuit means no indoor temperature
changes happened due to the project implementdherfinal energy consumption (useful
energy) follows the baseline scenario. If the datn@odied heat consumption is anywhere
between the red and green lines, the temperatareased starting with the year of the
project implementation, while no heating budget@ase was undertaken for the respective
year. While it is too early to speak about a tenge Fig 5-2 “Projected and actual heat
consumption” shows that the consumption does isereaer the projected level for 2006.
If the consumption follows the green line, it mednat the total agreed baseline heating
budget is spent by the buildings, while investmisnhot considered to be repaid from
savings.

Full spending of the heating budget item might hdappened if for example, the
investment is fully subsidized by the governmenaccorded as a grant. In this case, there
is no additional expenditure burden for the buiddinin order to preserve the allocated
budget, their heat expenditures would grow accordim the heat demand, available
capacity and financial capability.

In the case when the loan has to be repaid, itbidoas that based on the financial
capabilities of the public institutions, they woulacrease their consumption only to a
level, which still generates savings enough to beirge the loan, e.g. if the emission
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reductions are significant enough to generate redit pvhich can be spent on the increased
heat consumption. The existing procedure for thdgbti execution, however, does not
allow for the municipality to use their revenuesdlly moving them across the budget lines.

In order to allow for the project investments to tepaid by the municipalities, the

procedure for the budget execution was alterechenagreement between the financing
institution and the beneficiaries. The Subsidiapah Agreement between IDA and the
municipalities signed within the Energy Il Projefdresees elimination of the risks
associated with the financial management barridts.municipalities are required to

include the operating and debt service costs assaciwith the new investment as a
separate line in their annual budgets. The amotimvestment and the reimbursement
scheme was pre-defined according to the abilityhaf municipalities to increase their
budgetary expenditures. To minimize the risk of ggoment reducing or eliminating

subsidies for the heat consumption, it was sectivatithe government commits itself for
the maintenance of the subsidies and aligns themtte budget revenues (WB, 2003).

The financial model constructed in the project gesdocument shows the financial
savings from the fuel switch and efficiency measurethe public buildings, which are
used for the loan repayment. Being short of theledennual savings to cover the whole
investment cost, the project applied for the CDMgemerate tradable CERs to cover the
gap between the cost and revenue. The reimburseaietite loan is supposed to be
undertaken based on the achieved energy savingshanegtvenue from the CERs. Such
model estimates no shift in the energy consumpganept for a gradual increase of 5% as
foreseen by the national policies, at least uhtl €nd of the loan repayment. This means
that the indoor temperature increase is assumbdgpen only gradually due to the annual
budget increase and not due to the improved efffogieln reality, this is not the case. Most
of beneficiaries reported significant increasehi@ indoor temperature during the first year
after the project implementation (Comarov P., witaw on July 17, 2008). This can be
explained either by the shift in the energy constimnpor improved demand-side energy
efficiency.

The shift in the energy consumption could not bmoiporated in the project scenario by
the project designers due to the existing baseiethodology for 1ll.B. projects. The
methodology foresees that the level of the usefal lkonsumption stays the same as in the
baseline scenario. This is a clear deficiency & gihoject scenario accuracy. It shows no
consideration of the suppressed demand and therefaludes an important social effect
of the project addressing insufficient heating. wdwer, estimation of the consumption
shift due to the rebound effect would be a verfidalift task to complete. In any case, if the
shift occurs (due to e.g. a subsidized loan, chamgegulations, requirements to achieve
the indoor comfort targets) the emission reducticesulting from project will decrease
(Fig. 5-5)
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Figure 5-5 Alternative scenarios for CO2 emissions

Source: constructed based on data from CFU and MERDO5

At the level of the individual project activitie$As) the changes in the consumption
patterns are more diverse (see Fig. 5-6). The gexgeconsumption for 2006 expected a
10% increase compared to the reference consumti@d04 (CFU and MEPIU, 2005).
However, for some of the project beneficiaries dmmsumption drastically decreased,
while for others increased much more than projected

The reasons for the increase in the energy consompave been already discussed: the
suppressed demand due to infrastructural and fiaboonstraints - the baseline capacity
was lower than demanded; the access to the enertggeswas limited; the savings on
energy by heating less space or to a lower temperaflmost all of PAs having no
heating system due to its deterioration and usilegtrecity for the heating purposes
increased their consumption after the project immgletation, because the electrical
capacity was not enough to heat the building ug t@rmal condition. The reasons for the
decrease can be explained by the consumers’ wagatritaining a decent temperature
using additional electrical heating as a point seuof the heat. After the project
implementation the efficiency raised and the neadtlie additional heating decreased
(Comarov P., interview on July 17, 2008).
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Figure 5-6 Heat consumption per project activityfdre project (2004), projected and
after project

43



Irina Costromitcaia, IIIEE, Lund University

Source: calculated and constructed based on daiem fCFU and MEPIU, 2005; CFU,
2006, 2007

It should also be noted that the changes in thé ¢emssumption depends largely on the
financial capability of the public institution. Theeice for the natural gas increased by 45%
in 2006 as opposed to projected 6% increase (ANBRES). This fact could also to a large
extent influence the consumption patterns in thddimgs. Some of the buildings
implemented demand-side energy efficiency measartesde the main project component,
thus decreasing the total energy consumption ofothikeling (Comarov P., interview on
July 17, 2008). To conclude, if the useful consuowptn the buildings decreases over
time, this means either the energy users are tgngave on fuel decreasing the indoor
temperature, or implement demand-side energy effayi measures, like sealing of the
windows and doors, and their useful consumptiomedeses with no decrease in the indoor
temperature.

5.2 Cost-revenue analysis

The projected amount of the emissions for 2006 ®8&81 t CO2 (due to that the

implementation aof the PA6 was planned for 2008 @&ctual emissions after the project
implementation constituted 3469 t CO2. If the woak$?A6 were conducted according to
the plan at the end of 2006, it would not geneeagssion reductions until 2007 and the
figure for the actual emissions would be higher emaistitute 4286 t CO2. Similarly, if not

the implementation of the project at PA6, the emisseductions for the 19 PAs in 2006
would be lower than projected due to the incredsetl consumption compared to the
projected (CFU, 2006, 2007).
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Figure 5-7 Projected and actual emission reductions

Source: calculated and constructed based on daim f€FU and MEPIU, 2005; CFU,
2006, 2007

According to the design document the total discedmiost of the project over the crediting

period would constitute 6 950 670 USD. This is I8B® USD more than the planned
baseline. The revenue from the CERs is expecteedbas a price of 5 USD/CER. This
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would result in a positive discounted net benedit the project owners of more than 197
000 USD (UNFCCC, 2006; CFU and MEPIU, 2005).

IRR for the project without the CERs revenue is98,.2vith the CERs revenue 10.2%.
Sutter (2001) stated that for the private invest®RB should be not lower than 15%
(including the international transaction costs)get involved in financing of a CDM
project. The transaction costs are not includethéncalculations, because they have been
excluded for the given project due to the provisiai the CDCF. However, starting in
2008, the project owners will pay 8% of their CERgenue to the CFU Moldova for the
monitoring activities (Braga D., interview on Judlg, 2008).

Table 5-1 Financial indicators for 27 PAs

Financial index usD
Total discounted project cost over the creditingqaze USD 6 950 67¢
Total discounted baseline cost of the service thecrediting period, USD 6 799 481
Total project net benefit wio CERs, USD -151 189
Total discounted revenue from CERs, USD 347 068
Total project net benefit w/ CERs, USD 197 315
Cost of emission reduction, USD/t CO2 99.7

Source: UNFCCC, 2006; CFU and MEPIU, 2005

5.2.1 Sensitivity analysis

The registered average contracted price of thegminCERs in 2007 and early 2008 is
approximately 13.6 USD, which is 24% higher thar2@®6, while the minimum price is
approximately 9 USD/t CO2 (WB, 2008). The growth tire CERs market price is
connected to the oil price increase and the grovehngrtage of the CERs supply and
therefore is expected to continue.

While the contract price for the 1 tCO2 of the esias reductions in the Moldova project
has been stipulated at the level of 4.6 USD/tCBOR réflection of the market price changes
in the future revenue from the CERs trading depesrdshe possibility for the CFU to
negotiate the contract price dynamics. Carbon fieafunds at the World Bank (the
Prototype Carbon Fund, the Community Developmenb&a Find and the BioCarbon
Fund) rarely offer a contract price for the CERgr¥ USD/t CO2, including a premium
for the sustainability impact and taking into calesation the exclusion of all preparation
costs from the total project cost (UNEP, 2004b).

Assuming no other factor in the projected scenahanged but the CERs price, it is

possible to see how the revenue stream from theséwni trading changes and affects the
project's NPV. In reality the price of the CERs sbtutes 4.6 USD/t CO2, only 0.4

USD/tCO2 less than projected (CFU, 2007). At thiegthe project’'s NPV reduces by

14% (see Table 5-1).
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Table 5-2 Financial indicators for 27 PAs at cordt&ER price

Financial index usD
Total discounted project cost over the creditingqaze USD 6 950 67¢
Total discounted baseline cost of the service thecrediting period, USD 6 799 481
Total project net benefit wio CERs, USD -151 189
Total discounted revenue from CERs, USD 347 068
Total project net benefit w/ CERs, USD 169 435
Cost of emission reduction, USD/t CO2 99.7

Source: UNFCCC, 2006; CFU and MEPIU, 2005; CFU, 200

The project breaks even (zero NPV with the CERmaeg¢ at the CER price of 2.17 USD/t
CO2. At the CER price of 4.6 USD/t CO2 as stipuate the agreement with the CDCF
(all other indicators remaining unchanged) thegubpreaks even with the average annual

emission reductions of 5348 t CO2.

Another big constraint to the realistic baselinedelng is the volatility of the fuel price.
The Russian gas exporter started increasing tHepfiee in 2006 by an average of 45%
annually. This has not been foreseen in the basehiadel. It is understood that such a
discrepancy with the projected fuel price growthll wiegatively affect the project

profitability.
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Figure 5-8 Dynamics of the natural gas import prased average tariff for final consumers

Source: constructed based on data from ANRE, 2@086, 2007, 2008a; Monitorul

Oficial, 2006, 2008
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Figure 5-9 Dynamics of the discounted (10%) fuedtdor 27 PAs based on increased
natural gas tariff

Source: calculated and constructed based on daim f€FU and MEPIU, 2005; CFU,
2006, 2007; ANRE 2005, 2006, 2007, 2008a; Monit@fitial 2006, 2008

According to Fig. 5-9 the spending on fuel wouldwrconsiderably due to the increase in
the natural gas tariff, if the level of the heahsomption follows the baseline scenario. In
reality, the energy consumption in 2006 (first yatier project implementation) was higher
than projected (see Fig. 5-2). The fuel consumption the 19 beneficiaries was

respectively higher than projected by approximag89 thousand m3 of natural gas; the
budget spent on the consumed amount of fuel wd6By000 USD (135%) larger in 2006

than planned for the 19 PAs (calculated based erd#ta from CFU and MEPIU, 2005;

CFU, 2007).

The price for the natural gas exported by the Russiompany Gazprom to Europe is
gradually increasing too. Recent press releasddyChief Executive of Gazprom Alexei
Miller (Pravda, 2008) acknowledges a potential @ase in the gas price for Europe to
1000 — 1500 euro per thousand mccording to Gazprom by 2011 the price for theurel
gas exported to the Former Soviet Union countiieduding Moldova, should reach the
European market price (Socor, 2007). Thereforeatireial increase of 45% does not look
very ambitious for the next several years.

This is how the financial indicators of the projetiange if the fuel price increase of the

annual average 45% is introduced into the projest ¢or the whole crediting period
(ceteris paribus):

Table 5-3 Financial indicators for 27 PAs at 45%lfaost increase

Financial index usb
Total discounted project cost over the creditingqat USD 20 463 126
Total discounted baseline cost of the service tdwecrediting period, USD 6 799 481
Total project net benefit wio CERs, USD -13 663 645
Total discounted revenue from CERs, USD 347 068
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Total project net benefit w/ CERs, USD -13 315 141
Cost of emission reduction, USD/t CO2 293.6

Source: calculated and constructed based on daten fUNFCCC, 2006; CFU and
MEPIU, 2005; ANRE, 2005, 2006, 2007, 2008a; Monit@ficial, 2006, 2008

If the data in the Table 5-3 reflected the realiaibn, the project beneficiaries would
sharply reduce their fuel consumption in ordertay svithin the project budget. However,
from the Fig. 5-2 we know that the heat consumptod the respective spending on it
increased. This can be explained by the partididarof the method chosen by the project
designers to demonstrate the investment additiynafi the given CDM project. The
method consists of a comparison of costs and doesnolude the revenue part of the
project. It is assumed in such a method that thermee stays the same for the baseline and
project scenario. However, in the case of the MeddGDM project, the revenue (heating
budget) for the project scenario increased, asiomead before, by 135%, allowing public
buildings consume more energy, improve their livaugnfort and not increase their debt
due to the increase in the gas tariff.

Therefore, the investment additionality demonstratais well as the financial assessments
of the project performance should be based ondhgarison of the NPVs of the baseline
and project scenarios, rather than solely the costs

5.2.2 Transaction costs

Transaction costs have not been included in theressnue analysis, because they were
excluded from the total project cost. All transawticosts are borne by the WB CDCF,
which carries out the trading of the CERs in thekeg until 2008, when project owners
start paying the monitoring costs to the CFU in amaf 8% of the CERSs revenue (Braga
D., interview on July 14, 2008).

However, it might be interesting to see how comipiaréhe transaction costs are with the
expected revenue stream from the emission tradiogording to Michaelowa et al (2002)
the total transaction cost for a small scale ptapecthe boiler conversion with the average
emission reductions of 2000 — 20 000 t CO2/yeasstiimte 10 euro/tCO2 (or around 15
USD/t CO2). If the project owners were paying ttansaction costs themselves (assumed
ceteris paribus), this would increase the coshefamission reduction to 107.9 USD/t CO2
(discounted at 10% discount rate). The NPV of ttegget with the CERs will be negative:
-374 542 USD.

According to the estimates for the transaction<psbvided by the Prototype Carbon Fund
of the World Bank (PCF, 2003) the pre-implementatmosts for small-scale projects
constitute 110 000 USD, while post-implementatiange between 7 000 — 20 000 USD.
Assuming the project owners bear all transactisis;dhe net present value of the project
would be reduced down to 39 435 USD, with the resype cost of reducing 1 t Gqual

to 101.6 USD. In 2008, the project owners are @olitp pay only monitoring costs, which
constitute 8% of the CERs revenue, which woulddpeakto approximately 25 000 USD at
the contract price of CERs for the whole creditipgriod. The cost of the emission
reductions will grow up to 100 USD/t GQcalculations are based on data from CFU and
MEPIU, 2005; UNFCCC, 2006).
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6 Conclusions and recommendations

The history of the CDM has not experienced so fdotaof projects targeting energy
efficiency in public buildings. Therefore, thereyist a lack of practical studies addressing
specific conditions under which the CDM projectshe public institutions are operating in
the developing countries.

The biggest uncertainty with the CDM lies in its@sptive nature. The CERs are issued
based on a simple calculation of the differencevbet what might have been emitted if no
project had taken place and what really was emdfest the project was implemented. In
the project design, however, the project emissayasalso estimated, raising the magnitude
of the uncertainty. Thus the actual project perfamoe evaluated ex-post may be different
from what was expected in the ex-ante evaluatiothefproject results. The discrepancy
between the estimated and the actual performangeaffect the project’s contribution to
the sustainability and the overall reasonabilityhaf project implementation.

My contribution consists of an analysis of a numbethe most common barriers to the
financial and environmental performance of an epeffciency and fuel switch project in
public buildings, with the view of its participatian the CDM; and an evaluation of the
possible consequences for the ex-post resultseoptbject compared to its development
scenario constructed ex-ante.

In order to know what to expect and what issuesdtiress when designing a CDM project,
a CDM project on energy efficiency and fuel switohpublic buildings was taken as an
illustrative example of an additional project irsector rarely approved for participation in
the CDM. This fact involves an interesting from tiesearch point of view discussion of
using the CDM as means to overcome significantiérarin implementation of the energy
efficiency projects, especially in public buildingst the same time the energy efficiency
and fuel switch projects face a number of barr@erd risks which are not always taken into
account during the project design. Some barrieessgecific to public buildings, which
justifies the choice of the illustrative case stddythe present research. Public buildings
are also a very vulnerable sector in terms of theancial capability to implement projects
that go beyond the business-as-usual.

The last, but not the least point is the uniquersfsshe project. The CDM pipeline
includes only 9 projects in energy efficiency inilbungs, among which only 5 are
registered. Two of these projects comprise a buoidéelarge number of buildings. Finally,
only one of these projects is focused on the fwglch besides energy efficiency and on the
public buildings as a target sector — Moldova Epdfgnservation and GHG Emission
Reduction Project, which is the selected case dtudye thesis.

My findings (as qualitative assessments and tendgngot precise quantitative estimates)
can be extrapolated to other potential projectsfumh switch and energy efficiency in
public buildings in Moldova and Former Soviet Unioountries with a similar situation in
the heating sector. Some of them, due to their comnature, can as well address private
households and energy efficiency on the demand-Bimleexample, the rebound effect as a
result of the suppressed energy demand and itscingrathe greenhouse gas emission
level can be addressed in any consumption seetsidential or public. The increase in the
fuel market price reduces the financial benefitsha improved efficiency for the fuel
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switch projects, if the switch is from a cheapeatmore expensive fuel. On the other hand,
for the demand-side energy efficiency measuresirtbeease in the fuel price means an
increase in the economic benefit. The volatilitytoé CERs price and variations in the
composition and scale of the transaction costsgbtincertainty to the CDM project
financing, evaluated in the present research. Tite lmarrier specific for the public sector
was the budgetary constraints, which are the caesem of a particular state policy on the
public finance.

The findings of the research can be used duringtbgect design stage in order to take
into account possible obstacles and benefits tlagtinfluence further project performance
and ensure the project against underperformance.

Energy efficiency projects in the developing coig®tioften experience financial barriers. It
iIs not always unavailability of funding, but moi&ely the weak financial status of the

households, and especially budget institutions.allgsuch beneficiaries can afford only

loans under the very favorable conditions, likeragl grace and reimbursement period, low
interest, high subsidies, etc. Sometimes, the @aeés cannot meet the obligations for
the own contribution, due to the shortage in tmarcial resources. Interviews with the
experts of the Energy Il Project revealed that sofmée projects were delayed or refused
due to inability of the municipalities to fulfillhe requirement for the local contribution,

such as infrastructure and engineering; although dbgree of such contribution was
reduced by the World Bank taking into consideratioa financial constraints of the public

institutions. Therefore, a claim of such projecdssaonomically additional under the CDM

Is justified, even if they generate positive returilowever, the financial calculations

should reflect the most likely scenario for jusiiion, taking into consideration the most
probable positive and negative effects of the ntadke non-market barriers on the

baseline and project outcomes.

The barriers to energy efficiency projects, as veallthe barriers specific for the CDM
projects, are starting to be addressed in the ragots and research among the CDM
experts. The recent invention to address the ssgalke projects, and especially energy
efficiency in buildings, includes the programmadproach to CDM. Programmatic CDM
assumes a program of activities, which is implemeim order to achieve certain goals at a
large scale, e.g. enforcement of the national polibe activities under the program can be
implemented at different times, in different locas, even not necessarily in one country
(Oppermann, 2005; Figueres and Philips, 2007). Sarctapproach gives much higher
degree of flexibility to the project designers. Fexample, in the Moldova case study the
unexpected drop-out of several PAs resulted insa lof 51066 t CO2 of the potential
emission reductions and a negative NPV for thegotofCFU, 2006). More potential
participants in the extended Energy Il Projectidentified; however, they cannot join the
existing CDM project due to the procedural reswits and need to be bundled into
another project. Inability to expand the projediaites at a later stage, when there is a
need and demand for the project activities makegéessary to apply for the registration
of each bundle separately, incurring additionalngeetion costs. In case of the
programmatic CDM it would be possible to add simifaoject activities, where the
demand exists, at a later stage of the programeimghtation. This is called “the inclusion
of the “long tail” projects”, meaning the multitudef the small-scale projects, which
generate small emission reductions individuallyt mpresent a high reduction potential
altogether (Hinostroza, et al., 2007). Unfortungtéhe programmatic CDM does not yet
solve the problems of the weak methodologies, detnation of the additionality and the
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monitoring barriers. The baseline and additiondliyg to be proved at two levels, program
and activity, thus, increasing the complexity af fhrocedure and costs for the information
search and the development of the scenarios. Bisgebeneficiaries, with increased
number and wider spread under the programmatic C@&4te monitoring challenges for
the project managers. However, the more projeaviaes apply for the programmatic

approach, the more incentive is created to develmp standardized and simplified

methodologies.

The split incentive in the public buildings is cbbg related to the existing regulatory
framework in the CDM host country. The split indeatbarrier arising from the budgetary
constraints and absence of the municipal auton@aydeneral barrier to any investment
project, preventing any kind of borrowing for thebfic institutions. Such constraints are
quite common in many of the Eastern European cmstiike Bulgaria, Albania,
Macedonia, and FSU countries, like Ukraine and Mwedd Subsidies do not work
effectively, if there is no long-term incentive bmplement a project, which generates
savings. If there is a regulatory constraint on Il control and use of the generated
revenues, the revenues do not benefit the investorgdhe other hand, budget constraints
set limits on the sustainability targets of thepezgtive investment projects: savings, which
otherwise could be used for a better indoor comfoeeded procurement and/or
reimbursement of loans, would be simply cut oftle# budget revenue under the currently
prevailing regulations in some of the developingrdades. One of the ways to combat this
barrier is the adoption of the best practice apgrea developed by some other countries,
previously experiencing limited investment flowanthe energy efficiency in buildings.
Examples are a revolving fund for the energy savioigated in Bielsko Biala in Poland
and the regulatory changes, like resolution addrgdsudget execution in Lviv, Ukraine
(USAID, nd).

The complexity and weakness of the existing metlogies is considered to be one of the
biggest problems, needing an urgent address. Mdbledarriers discussed in the present
study are not considered by the standardized melbgiés. For example, the suppressed
demand barrier is difficult to overcome, if the &lase methodology does not allow a
positive shift in the energy consumption. This k#&ol smaller or even negative emission
reductions, making the project senseless from thiat pof view of the environmental
additionality in the CDM. However, the increasedergy consumption serves the
sustainability goals of the CDM, which are somesnpevailing over the emission
reduction potential (IETA, 2006). The use of thanstardized methodologies for small-
scale fuel switch projects do not foresee the gneogsumption increase, thus no increase
in the indoor temperature is foreseen. Howeves, hthe main purpose of the majority of
supply-side energy efficiency projects. The hous#hwith the suppressed demand remain
excluded from the CDM or experience worse perforreawnf their projects, if no
suppressed consumption is foreseen to be addreys#e methodology. Therefore it is
reasonable to consider a development of new stdizéar methodologies addressing the
impact of the specific barriers, thus attractingrenprojects addressing some important
economic and social issues. On the other handg tkex certain limit of how complex the
methodology can be. More complex methodologieggétghigher transaction costs and
may ruin the potentially eligible project. A metlodogy should not address all
uncertainties and each specific circumstance, rapnevide acknowledgement of the
barrier existence and propose thresholds or bendisnta incorporate the uncertainty
impacts into the project design.
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The underperformance (in terms of the thermal cothéd the supply-side efficiency in the
case of the imposed limits on the fuel consumptian be diminished if the demand-side
energy efficiency is addressed. Battell (nd, citedUSAID (nd) studied the impact of 29
different investments on the CO2 emissions addrgsdifferent segments of the heating
chain. The study proved that 1 million USD of inweent in the end-use efficiency
provides 3 times greater emission reductions thaastments in the supply side. This can
indicate that the supply-side investments may beleni@ increase the heat supply to
consumers, rather than just for the energy effaygurposes. It is obvious that savings on
the supply-side are “wasted” on the demand-sidleeifouilding’s thermal efficiency is low.
The demand-side energy efficiency can potentiadiyuce about 20-60% of the end-use
energy (USAID, 2006). Such measures like replacémesealing of windows and doors,
wall and roof insulation are low-cost and are modre cost-effective than the supply-side
due to their direct impact on the useful energye €hergy experts of the Energy Il Project
were also questioning the single-side approach us¢de WB project; however, it was
explained that demand-side energy efficiency meastare not foreseen by the project”
(Comarov P., interview, July 17, 2008).

Fuel switch projects are risky due to the unstabéeket prices for fuel. A too high and
unexpected rise in the natural gas price can miad&etoject unprofitable even with the
revenue from the CERs. The prices for the publiganizations should be and most
probably are adjusted, thus the revenue part obtiuget will be adjusted to the costs,
however, most likely not to the same extent, thhes hudget might require a cut in the
energy consumption. If so, it will increase theerewe from the CERSs, but decrease the
level of the comfort for the project beneficiariésstorting the sustainability component of
the project. More to that, if the prices are adjdsand the revenue increased, the financial
calculations for the project should be adjusteckflect the true cost of the fuel. Otherwise,
the project will remain unprofitable. This is th@se when the financial calculations for the
justification of the economic additionality shouhdbt be based on the cost comparison
(without considering the revenues), but instead pgme NPVs for the respective baseline
and project scenarios. The increasing prices ferfalssil fuels should trigger the demand
for the end-use energy efficiency solutions andapke local renewable fuels (e.g. baled
straw in Moldova) (Gobjila, 2007).

The same concerns the CERs prices or any othereteakiable. When the profitability

and therefore implementation of the project depemdthe market price of the CERs, it is
a very unstable criterion. However, this is the mrerequisite for participation in the
CDM. Lower prices may negatively affect the progaconomic performance, thus not
fulfilling their role of creating the marginal rewee. The contracts with the fixed price for
the CERs do not allow the project owners to beriedin the current increase in the CERs
market price. On the other hand, the CDM projeestich have not yet started generating
CERs, pose a risk for the CER buyers; thereforeetoand fixed prices of the contracts
contribute to the risk minimization for the CER ghiasers, while creating an immediate
benefit for the project owners.

Transaction costs raise a big discussion amon@Bid experts. It is not possible to avoid
the transaction costs, but it is possible to rediregn. Small-scale projects are a very
vulnerable group of the CDM projects, due to thighhialue of the transaction costs per ton
of CO, emission reductions. Already they are benefittifgm the simplified
methodologies, which may cost less, but this dbkks not address many of the important
issues, as mentioned above. Different techniquash sas bundling and less often
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verification are used to reduce the transactiomscdéfowever, all of them have positive as
well as negative effects. For example, bundlingiced the fixed costs, but complicates the
monitoring procedure and the data collection. Siicption and standardization of the
baseline and monitoring methodologies as well aditiadality requirements could
significantly reduce the pre-implementation tramisac costs for the information,
consulting, design and post-implementation momtpriOn the other hand, simplification
should not undermine the environmental integrityhef CDM, creating a loose framework
for the project eligibility. There is another barrito the improved reliability and accurate
verification of the project results: lack of thaitred staff in the CDM organizational
structure. This barrier limits the CDM capability approve more and diverse projects for
implementation and prolongs the timing for the s&gition, while more various projects
are needed for implementation not only for thestaunability potential, but also for their
ability to contribute to closing the knowledge gapshe CDM operation.

The cost risks should be minimized by a carefwcaation of the cost obligations among
the project participants and the CERs purchaseng fisk of the cost overrun and
underperformance should be minimized by the stdkdenhocommitment and a close
cooperation with the National CDM Authorities andaincing parties on the action plan,
budget execution and the overall project managenesiablishment of the transparent
performance criteria and a careful monitoring aedfication of the project progress. It
should be noted that the development of a busimeskel for the CDM incurs the need for
an extensive capacity building for the project jggraints not only on the Kyoto Protocol
and operation of the CDM, but also on the project ask management. Much knowledge
is needed for the investigation of the legal andtiatual options for the risk allocation,
development of new and more efficient mechanismsectiring the required level of the
project performance.

After the Kyoto Protocol entered into force theseless risk for the investors to remain
without any reimbursement for the carbon creditwieeer, the CDM is a very young
mechanism and there is still need for more expeeieand knowledge about the risks and
uncertainties in the CDM projects. The more prgestter the pipeline, the more lessons
are learned about how to handle these risks. Té®ept research aimed at contributing to
closing a knowledge gap on the uncertainties inGB# financing arising from a number
of market and policy conditions in a specific sectbenergy efficiency in public buildings.
This sector is extremely underrepresented in th&@ipeline, although incurs significant
economic and social benefits and a large potemialcontributing to the Sustainable
Development. The existing projects in energy efficy in buildings need to be further
studied on their real performance and the causethéir success or failure. A significant
barrier in the CDM energy efficiency — transactioosts — is very specific for each
individual project; therefore it is important tha&ch case is studied individually on the
composition and scale of transaction costs, thagiroand possibilities for their reduction.
Due to the fact that the main contributor to thensaction costs is the CDM project cycle
itself, the research on the new and optimizationttd existing methodologies can
substantially foster positive transformations ie t8DM modalities and procedures and
contribute to promotion of the CDM in the sectotsategically important for the
achievement of the Sustainable Development goals.
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Map of the Republic Moldova

Figure . Map of the Republic of Moldova
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Appendix B

Project activities of Moldova CDM project and their main technical parameters

D

D

U6

PA forseen Type of
. Project | Public Heated | Heat | clled | Fue existing
L ocation 1 L area, demand . N !
Activity | facilities 2 capacity, switching* heating
m kW
kw sour ce
Romanian 5355 341
school
PAl _ 723 1,4t0 3 Stove
Kindergarten 3430 262
. nr.3
Cantemir i
Russian 2790 | 172
school
PA2 _ 298 1,4t0 3 Stove
Kindergarten 1250 76
nr.l
PA3 ﬁ:)mS”az'“m 3700 | 180 224 1,41t03 Boiler Us
E:néjergarten 1330 98
PA4 Library 1440 77 294 1,4t03 Stove
Falesti Center of arts| 925 70
PAS Kindergarten | ya06 | 22 358 1,41t03 Stove
nr.10
pas | Distict 12000 | 640 1100 1t03 Boiler U3
hospital+CFD )
PA7 Orphanage | 10000 | 650 1044 1,4t03 Boiler U5
Cultural 1554 20 -
PA8 center 140 Eleto 3 .
) : Heating
Floreti City Museum | 720 22
PA9 Center of arts) 1862 100 190 E/leto 3 El. .
Heating
palp | Musical 2389 | 120 280 Eleto3 | B
school Heating
PA11 School nr.1 15040 300 570 1,4t0 3 Boiler |
Striseni i
; PAL2 ﬁ;”fergarte“ 2000 | 50 50 14103 Boiler U3
pA13 | District 6768 | 800 820 14103 Boiler U5
hospital
District Boiler
PAL4 | 1ospital 22164 | 1700 | 2250 2E KVGM
Hancsati PA15 Orphanage | 7696 460 650 1to3 Boiler U5
Construction .
PAIS | College 16800 | 217 500 LIS e L7
District El.
laloveni PALT hospital 9470 430 1070 Efeto3 Heating
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District Boiler
Nisporeni PA18 hospital 18946 800 1350 2103 KVGM
Lev Tolstoi .
PA19 lyceum 9170 140 1000 1to 3 Boiler U5
Leova District Boi
istric oiler
PA20 | hospital 12000 | g6 1200 103 F09/1
Cupcini PA21 Orphanage | 7475 500 1160 1to3 Boiler U5
Professional .
Marculssti | P22 | school 14600 | 620 1420 Lo Eiallzr U5
Professional .
Drochia e school 1460 380 600 SR = g
Kindergarten Boiler
PA24 nr.3+Resident KVGM
ial 3207 366 4000 2t0 3
Kindergarten
PA25 nr.4+Resident El. heating
Ungheni ial 2312 891 4000 E/leto 3
Medical
PA26 college+Resi El. heating
dential 4197 329 2000 Eleto 3
PA27 Kindergarten Boiler
nr.2+School 3207 256 1000 2t03 KVGM

* Type of fuels: 1 — coal; 2 — heavy fuel oil; 3 tural gas; 4 — wood, e/e — electricity.

Note: highlighted grey are the dropped out projeatticipants

Source: CFU and MEPIU, 2005

61




Irina Costromitcaia, IIIEE, Lund University

Appendix C
Initial assumptions
Indicator Explanation Value Units
y Reference year for discounting 2004
Project cost 2 500 000 uUsD
aL Annual loan repayment 406863 usD
Py Natural gas price 80 USD/1000' m
Natural gas price annual growth rate 6 %
r Discount rate 10 %
OM O&M costs rate (as function of project cost) 6 %
Ps Baseline energy service price for the reference
year 26 USD/MWh
Baseline energy service price annual growth
rate 1.5 %
pCER GHG emission reduction price 4.6 USD/t
Kem Low heat value, Coal 5.556 kWh/kg
Kem Low heat value, Heavy fuel oil 10.746 kWh/kg
Kem Low heat value, Gas 9.306 kWH/m
Kem Low heat value, Wood 2.941 kKWhim
Crediting period 10 Years
Ke Emission factor, Coal 0.342 t/MWh
Ke Emission factor, Heavy fuel oil 0.278 t/MWh
Ke Emission factor, Gas 0.199 t/MWh
Ke Emission factor, Wood 0.305 t/MWh
No2 New Gas Boiler Efficiency 92 %
MNb1 Efficiency of the existent KVG boilers on
natural gas 91 %
No1 Electricity production efficiency at local power
plants 30 %
MNb1 Existent Coal fired Boiler Efficiency (U5 - U7) 60 %
No1 Existent Boiler Efficiency (heat stove) 40 %
MNb1 Existent Heavy fuel oil fired Boiler Efficiency| 87 %
Nn2 External network losses rate for new heating
systems 98 %
Mn1 Overall existing external network efficiency 90 %
Nn1 Overall electrical network efficiency 80 %
Annual consumption growth rate (pessimistig
value) 5 %
Electrical heating length 1800 Hours
S Length of standard heating season 4350 Hours

Source: CFU and MEPIU, 2005
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Appendix D
Calculations of the project indicators
a) General
Indicator | Explanation Formula Units
D Heat demand before project Primary data MW
Wi Project installed capacity Primary data MW
Vy Baseline quantity of fuel by type Primary data awiof coal, tones of
heavy fuel oil,
thousand m3 of natura
gas, mof wood
Ns1 Efficiency of the old system Nst =Mb1* Mn1 %
Ns2 Efficiency of the new system Ns 2= Mb2* Mn2 %
Q Baseline final useful energy consumption FQ =V, * Kem * Ns1 MWh
project final useful energy consumption
Vp Project quantity of natural gas p ¥ Q /nsa/ Kem thousand m3
E, Baseline emissions bE Vb * Kem * Ke tones CO2 e
E project emissions = Vp * Kem* Ke tones CO2 e
ER project emission reductions ER 75, tones CO2 e
Source: UNFCCC, 2008c; UNFCCC, 2006
b) Suppressed demand
Indicator | Explanation Formula Units
Hpo embodied heat needed to achieve full lengthl,, = Wi * S MWh
heating season and normal temperature aftéconstant)
project
Hn1 embodied heat needed to achieve full lengthl,; = H,x * ns.* H, / | MWh
heating season and normal temperature | Qb (constant)
before project
ES, Energy savings if no suppressed demand n H91 — Hao MWh
SD Suppressed demand SDmrHV, *kem | MWH

Source: UNFCCC, 2008c; UNFCCC, 2006

c) Standard levels of heat consumption (for consummi@wth scenarios)

Indicator | Explanation Formula Units
Qs Energy consumption needed to achieve fullQs = D * S (constant) MWh
length of heating season
Qn Energy consumption needed to achieve fullQn = H,* ns MWh
length heating season and normal
temperature
Source: UNFCCC, 2008c; UNFCCC, 2006
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d) Budgetary constraints

Indicator | Explanation Formula Units

Hp Embodied heat for baseline energy Hp = Vi * Kem MWh
consumption if no project

Hp Embodied heat for baseline energy Hp = Q /s MWh
consumption if project implemented

ES Energy savings ES 5,HH, MWh

Hy Embodied heat consumption if no budget | H; = H, * EC, / EG, MWh
reduction

E; Emissions if no budget reduction 1 EH; * ke t CO2e

Source: UNFCCC, 2008c; UNFCCC, 2006

e) Cost-revenue analysis

Indicator | Explanation Formula Units

EG, Spending on energy service before project L,EEG*Q usD

EC, Spending on energy service after project p E¢p * Py + OM UsD

dEG, Discounted baseline energy cost S EG * (1+1)Y usD

dEG, Discounted project energy cost > (EGy+aL )* (1+r)Y UsD

NPV1 NPV without CERs NPV1 = dEGC dEG, uUsD

NPV2 NPV with CERs NPV2 = NPV1¥ ER * usD

pCER (1+r)

Source: UNFCCC, 2008c; UNFCCC, 2006
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