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1 Proedtitle

“The Clean Development mechanism: tods conception and implementation”

2 Introduction

2.1 Context and summary

In Corformity with Article 12 of the Kyoto Protocal, the Clean Development Mechanism
(CDM) constitutes one of the instruments for the reduction d emissons of greenhause gases
avail able to the Annex | countries. The objective of this project is to provide Belgium with the tods
alowing it to have recourse to the Clean Development Mechanism (CDM), both as an instrument of
flexibility under the aegis of the Kyoto protocol, but also as an instrument contributing to sustainable
development and to the reduction d the North / South inequalities. This dual objective necesstates
nat only an excdlent understanding d the institutional framework (both at the Belgian level and at
the levedl of the United Nations), but, also o the tods necessary to the implementation & CDM
projects and the potentials for techndogical transfers.

The research project is motivated by the following twin doservations. the uncertainties, both
institutional and methoddogical, require from now on the preparation d the terrain for whatever
CDM projects it might be possble to envisage, but as well as the investment in the methoddoges of
design, follow-up and asssament of CDM projects. On this acoount, the research is at one with the
Opinion d the Federal Council for Sustainable Development (CFDD) when it encourages Belgium
to "agreeto build capacities in Belgium and to dfer incentives to the canddate pil ot enterprises’ in
order to have recourse to the instruments of flexibili ty.

Therefore, the whde procedural chain invaved in a CDM project will be considered by the
research, from questions that could be asked to Belgian stakehdders (both private and puldic) up to
the actors invaved in the beneficiary countries. The developing countries considered in the project
are thase of the sub-Saharan Region (Senegal, Mali, Burkina Faso and Niger). These are also the
countries on which Belgium has decided to concentrate its development aid. Senegal will be taken as
the pilot-country in order to assess rather more precisdy the implications and repercussons of a
CDM project.

In order to ensure better co-ordination between the various levels of power in Belgium, to
spread and share information as best as possble, and this particularly from the viewpoint of
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asdgstance in the political or policy decision and the strengthening d the Belgian participation in the
process of European and international negatiation, the Users Committeeof this project includes the
Belgian and Senegalese Focal Points in charge of climatic policies and the various levels of power in
Belgium, particularly a representative from the Advisers to the State Secretary for Development
Cooperation.

2.2 Objectives

The objective of this research is to provide Begium with the tods all owing it to have recourse
to the Clean Development Mechanism, whether the legal, ingtitutional, techndogical or econamic
tods. More precisdy, the project seeks the following djectives:

1. Specify the institutional framework for the implementation d the CDM projects (at the various
Belgian levels of competence/jurisdiction) and with regard to the rules defined o specified (or to be
specified) by the international authorities (under the aegis of the United Nations Framework
Conwention on Climate Change), specify the role that could be played by the various actors,
whether institutional or private.

2. Define the practical modalities for the implementation d CDM projects over the whde of the
phases covered by any project (feasibility study, accreditation, financing, implementation,
monitoring, evaluation, emisson credits, etc) and dveop the tods necessary to such
implementation (techndogical databases, methoddogies for establi shing reference forecasts, project
follow-ups and the evaluation d their socio-econamic impacts).

3. Evaluate the potential for the reduction d greenhause gases realisable by CDM in the sub-Saharan
zone, sdlect a pilot project, carry out all the necessary procedures for its implementation and draw
conclusions from same for the possble spreading of CDM over this zore.

4. Diffuse and enhance the value of the experience and knawledge from this research, both towards the
beneficiary countries (countries in the sub-Saharan zone) and to the actors interested o aff ected by
CDM in Bdgium, particularly theinstitutional actors.

One part of these objectives (objectives 1 and 2) reposes on the analysis and the monitoring o
the international negdtiations undertaken under the UNFCCC. Other objectives could be fulfill ed by
explaiting the experience acquired with the jointly implemented projects by taking account of the
Belgian institutional context (objectives 2 and 3). Finally, the project emphasizes the necessty of
controlli ng the methoddogies adapted to the conception and design, monitoring and the evaluation d
the CDM projects, methoddogies reproducible where required (objectives 2, 3 and 4). These
methoddogies could to a certain extent draw inspiration from the tods used in the industriali zed
countries, but they also sometimes require the recourse to specific evaluation tods, with regard in
particular to the socio-econamic impacts of the projects (semi-qualitative moddls). It is particularly
necessary to nde that the concept of the transfer of techndogy is ever-present within the "aiding
decisionr-making' dimension. Thus the project targets the encouragement nat only of the transfer of
techndogies frugal in emissons of greenhause gases, but in addition, the deployment of capacity
buil ding simultaneously benefiting Belgium and the beneficiary countries viathe CDM projects.

2.3 Expected outcomes

Working Papers will be pulished in arder to gve an account of the state of advance of the
work. In particular, the monitoring d the international negatiations with respect to CDM will be the
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subject of a regular briefing with the Users Committeein arder to kegp them informed o any
devel opments noted and the potential implications for the organization  CDM projects.

A workshop will be organized in arder to introduce the tods, developed in the framework of
this research, intended to help the implementation d CDM projects. This workshop could be held
approximately 18 morths after the start of the project.

The final report will give an acoount of the knowledge acquired from the research, just as
much within the technical dimension (description d the tod's developed) as institutional (the state of
advance of the international negatiations respecting CDM, the roles of the stakehdders, modalitiesin
the organization d the CDM projects, ec.) or of evaluation (potential for a CDM digible reduction
in the sub-Saharan zone, lesons from the pil ot project, &c.).
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3 Detailed description of the scientific methodology

The project aims at evaluating the adequation and the operational character of the different
methods proposed for:

1. Elaborating the manual of procedures of an CDM project;

2. Evaluating the savings of GHG attributable to a CDM project, which means, on ore hand, the
building d a basdine, and, on the other hand, the measure of emissons produced drectly or
indirectly by the project itsdf;

3. Assssgngthe contribution d the project to the sustainable development of the hast country.

For what reates to the first point, there is, indead, no specific methoddogy. The foll owed
approach amounts to collate the different modds of terms and condtions proposed on the
« market », to compare them, evaluating their conformity with the prescriptions of the UNFCCCand
underlying their respective strengths and weaknesss.

The approach followed for the second djective lies, equally, in the comparative analysis of
the different methods proposed for establishing basdines, and taking into account the emissons
attributable to the projects themselves. Nevertheless this comparison leads here to the construction
of a computer tod to help building basdines. The sdected methoddogy is the one of simulation on
the basis of a micro-econamic and technical modd (Cf. paoint 4.4).

As to the third dbjective, the SIA methods (Sustainability Impact Assessmnent) come under
scrutiny, as far as methoddogy is concerned, particularly on the basis of their potential
performances faced with 5 epistemological requirements inherent to the very naion d sustainable
devel opment:

1. Necessty of aninterdisciplinary if nat a trandisciplinary approach;
2. Acknowledgement and adequate treatment of the diff erent sources of uncertainty;

3. Degreeof opennessto the intervention d the different stakehdders, and their participation to the
processof evaluation;

4. Length o the time harizon contemplated, and the way the neads of the future generations are
represented;

5. Taking into acoount the interactions between dfferent ingtitutional levels, social, political and
geographical (local-global).

In the second phase of the project, the methoddogies chosen onthe basis of an a priori exam
of their adequation and their operational character, shall then undergo the test of their adaptation to
the institutional, econamical, social and palitical framework of one or several pilot projects sected
for the enpirical testing d the instruments proposed (pil ot projects, cf. point 5).
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4 Detailed description of the intermediary results, preliminary conclusions
and recommendations

4.1 Ingtitutional framework analysis

4.1.1 International ingtitutional framework analysis

The international institutional framework analysis corsisted principaly in following the
results of the Conferences of the Parties (CoP) hed in Marrakech (UNFCCC, 2001) and New Ddhi
(UNFCCC, 2002, and the eecutive board o the CDM works. Even if it is nat an ariginal
contribution to the project, such a follow-up proved to be of the first importance because of the
constant evolution d decisions and recommendations. Synthesis nates have been written and are
available onthe IDD web site.

With reference to the flexible mechanisms in general, the following issues seaned very
important to us:

Eligibility rules and implementation modalities have been defined. Especially, specific emisson
credits for each mechanism (CDM, JI, sinks) have been created;

According to the fongbility principle, all these units are equivalent and can be echanged o
reserved for a later commitment period (except for credits derived from sinks which can na be
reserved, but exchanged for whatever type of credits);

The supdementarity principle which sets that the main part of the emisson reduction hasto be dore
domestically, has nat been expressed in rumbers;

Degspiteits ratification by the European Union (EU) and its member states, the Kyoto Protocol (KP)
has dill nat come into force. However, the EU recently adopted a directive setting a CO, European
emisdon trading as from 2005(European Union, 2002). This market will probably be conrected to
the Kyoto emisdonrights trading market in 2008

For the CDM more specifically, the following issuies have been considered o particular
importance:

A CDM functioning scheme has been d&fined in the Marrakech agreements. In this sheme, the
Executive Board (EB) of the CDM isaled from the CoP became responsible for the CDM
implementation and for the definition of precise functioning modalities. Independent operational
entities (OE) will be designated and accredited by the EB. Ther task will be to evaluate CDM
projects at diff erent stages of implementation (validation, verification and certification steps);

Each Party wishing to participate to the CDM will have to designate a national authority, the role of
which will be to approve any CDM project in which said Party is invdved. In particular,
sustainable development contribution by the hast country shall be evaluated by the country itsdlf
before the implementation d the project. The hast country’s national authority can refuse a project
if it doesn’'t comply with rational priorities;

Unilateral, bilateral and multilateral schemes (Baumert & Kete, 2000 are all acoepted by the
Marrakech agreement. However, the way the criterion d participation d industrialized countries
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will be taken into account is nat clear in the case of unilateral or multilateral CDM, given the
principle of fonghbility.

e We distinguish threetypes of CDM projects. classc CDM, small-scale CDM projects and sinks.
Small scale CDM has been defined very accurately by the EB, and the CoP7& 8. For these small
projects, implementation modalities and procedures are presently being adopted in order to reduce
transaction costs. For sink projects, only afforestation and reforestation are allowed as CDM
project for the first commitment period. CoP8 have precisdy decided to create a particular emisson
reduction unit for sink projects under CDM, these units being suppressed at the end d each
commitment period and canna be kept in reserve. However, specific procedures for the
implementation d that kind d projects will only be discussed at CoP9.

4.1.2 Belgian ingtitutional framework

The objective of this point is to make an inventory, at Belgian level, of the main existing
institutional actors in the area of climatic changes, in arder to identify the persons in charge at
executive (Governments), legidative (Commisdons, Senate, Regional Parliaments, etc), and
administrative (Ministries, administrative structures) and consultative levels (Consultative Bodies).

Theinformationis simmarised in tables 1 and 2 (cf. annexes).

Sustainable management of energy and prevention d climatic changes, which, indeead resort
principally to Regions, have never been, until now, political priorities, and this was trandated by
insufficient actions materialized in a first Climate Plan redlized in 1994 which ended in a fail urel.
At Bdgian levd, the main representative for the respect of international treaties in the area of
Greenhause Gases (GHG) and djectives of emissonreductions is the federal state.

A cooperation agreament between the federal State and the Regions, responsible for
environmental policies, is indispensable to implementing climate national policy. Reaching such
agreament is one of the priorities for Belgium one of the priorities as well as the setting-up of a
National Climatez Commisson.

If no measure is taken for reduction d GHG, Begium will be emitting around 2012 some
165Mt of GHG emisdgons (National Climate Plan, 2002. The deficit to reach the targets of the
Kyoto Protocol (KP) is of 34 MtCO, equivalent/year (3 gases) for the 20082012 commitment
period. In the case of a scenario combining fiscal (11.5 Euro/t) and nonfiscal measures, a reduction
of emisdons of some 13.7Mt will be planned for 201Q This would mean that there would remain an
excessof 20.6Mt of GHG emissons. The flexible mechanisms are supposed to make up this deficit.
(National Climate Plan, quoting a study o the Bureau du Plan and Econaec, 2002.

The partisans of an energy/CO, tax argue that the studies realized for the European
Environment Agency show that taxes on energy in Belgium are the lowest in Europe. According to
this principle, the National Climate Plan will be established onbig macro-econamic tods such asthe

1 Acoording to the commitments agread in the Framework Convention d 1992 on climate changes,
Belgium should have reduce their emissons by 5% in 200Q as compared with the 1990levd ; in reality
the emissons haveincreased during this period.

2 One of the attributions of this Commisson will be to set in conformity the emissons inventories in
order to satisfy the condtions of digibili ty to the flexibili ty mechanisms.
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CO, tax on energy, which would show fairer prices on econamical and ecological level. The majority
of companies do nd share this opinion.

The flexibility mechanisms will complete GHG emissons reduction «domestic measures »
taken by the federal and regional governments. From this point of view, the CFDD is using the
method d distribution proposed by the ewironmental NGOs and development cooperation
representatives, as wel as representatives of the scientific world, i.e.: determination d a quantitive
celing (90% of the reductions dall have to take place in the European damestic environment, 10%
shall have to be realized through JI/CDM projects). The representatives of employers' organisations
and energy producers are considering that such a quantity or quality distribution must nat be made
and that one must abide by internationally defined condtions. As for the quality limit, it supposes
that resorting to flexibili ty mechanisms is more the result of an additional need to damestic measures
than an inherent one (CFDD, 2002.

One must know that CFDD have expressed two gpinions in 1999and 2002 on the flexibili ty
mechanisms concerning the foll owing subjects:

The importance to identify the criteria for the use of flexibility mechanisms, amongwhich ore can
find environmental eff ectivenessand econamic efficiency (CFDD, 1999);

Harmonisation d political measures through the realization d an agreement for sharing
competences,

Institution d the National Climate Commisson;
Resli zing an action concerning the setting in conformity of the GHG emissons inventories;

Looking for a harmonization d the implementation d the flexibili ty mechanisms with the European
leve;

Treatingin a similar way the different actors in the threeregiors.

4.2 TheBelgian federations standpoint on flexibility mechanisms

Among the aght federations that are to sign the sector-based agreements, here are the six on
which we have concentrated our attention in this analysis. Fedichem (chemistry), Febelcem (Cement
manufacturers), FIV (Federation d glass industries), Cobdpa (paper), Fevia (federation d food
industries), Agoria (nonferrous industries). These 6 areas, grouping more than 150industrial sites,
represent more than 90% of Belgian industrial energy consumption. The two ather federations are:
Fediex (extractionindustry), andthe Groupement de la sidérurgie (sted industry).

From our contacts with these federations, we have retained two main ideas;
The marked preference for voluntary sector-based agreaments as instruments of reduction d GHGs.

The wish to seeBdgian administrations sipporting and controlling more the implementation d the
flexibili ty mechanisms, esentially emisson permits.

Analysing the environmental strategy o the 6 federations, we have been able to nde some
specificities, esentially contained in proposals, stands or concrete actions.
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So, the chemical industry, through the Fedichem federation, have epressed the wish that the
different administrations would take into acoount, when dviding costs among @erators, the
econamic growth, basing themsdves on the Dutch example, where sector-based agreements,
including a « benchmarking» in terms of energy efficiency, are concluded between authorities and
industry. The importance to resort to flexibili ty mechanisms, more particularly to negatiable permits,
has been very clearly and strondy supported by this industry, through a number of nates and
opinions expressed onthe subject (Fedichem, 2000.

Among the measures of reduction d GHG emissons proposed by the cement industry, the
Febelcem federation, one can mention: an increased use of substitution fuds, the use of flexibility
mechanisms, as well as the participationin a system for marketing emissonrights.

The glassindustry, represented by the FIV federation, has made a contribution, among dhers,
to redacting some articles taking stands on the IPRC directive, on climate changes in the framework
of the Fédération des Entreprises de Belgique (FEB). Other opinions have been gven, on request of
the Union Wallonre des Entreprises (UWE), on flexibility mechanisms, on the project of decree
about the environmental conventions that would determine the modalities of the future sector-based
agreaments as well as on the functioning d the consultative commisgons. Still i n the framework of
this partnership with the UWE, FIV have taken a stand within the working groups on the econamic
aspects of the anergy palicy, as well as on the studies on the environmental consequences. Finaly,
the glass federation committed itsdf also in a common work within the Management Commnittee
(working goup) of the Flemish Econamic Federation.

The Cobepa federation, which groups the companies of the paper-maker industry, proposes
that the specific objectives determined in the sector-based agreaments be used as a reference for a
freeallotment of emisson quotas on the base of real productions. An exchange of permits $ould be
possblein arder to complete an dojective of an agreament nat reached, or to encourage gaing beyond
initially fixed dojectives. (COBELPA Site). The federation equally supports the other two flexibili ty
mechanisms, i.e. J| and CDM.

In the companies belongng to these different federations, the following ores have been taken
into consideration: BASF and Solvay for FEDICHEM, CBR-Heideberg Cement for Febelcem,
Glaverbd and Saint-Gobain for FIV, SCA Packaging and Forest Products, and STORA ENSO
(Ghent). The chaoice has been justified by the concrete actions undertaken in the area of climatic
changes, of reduction d the emissons of GHG.

Some general observations may be added after the information ¢athered through the
environmental reports and the contacts with persons in charge.

So, in arder to reduce the GHG emissons, the companies are realizing a work of dialogue
around the improvement of energetic efficiency of the different plants. In function d the results of
these measures, the flexibility mechanisms dhall be given a role. The companies have shown their
intention to wait the pubishing d the European Directive on the J and CDM flexibility
mechanisms, from 2005 to evaluate the appli cation potential.

This way of reacting is characteristic about the current situation: the uncertainty on the
enforcement rules and modalities of the flexibili ty mechanismsis a brake on econamic analysis of the
different instruments. The companies hence prefer using damestic measures for reduction d GHG
emisdons, still continuing to support the implementation d the market of tradable permits, for which
a European Directive contralli ng the functioning has recently been adopted.

Flexibility mechanisms, CDM included, areincluded in the companies’ environmental strategy
but, as a matter for serious thoughts, any decision dpendng oninternational rules governs the
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working d such mechanisms. Neverthedess all these federations representing the companies agreeto
support the sector-based agreaments instead of a CO, tax.

4.3 Manual of proceduresfor CDM projects

The objective of the manual of procedures is to gve a promoter of a CDM project a clear
vision d the different steps to follow, and the way to reali ze them. Hence, the conception d such a
manual goes through the foll owing steps:

Idetification d the diff erent steps of a CDM project implementation;
Brief description d the main isdues rose during these steps (stakes, particular indications...).

Many similar manuals have already been written (DEA, 2002 IEPF, 2002 VROM, 200%;
Pembina Institute, 2002). In general, they are based onthe teachings of many projects of the pilot
phase of the AJl projects and are, accordingly, rich in experiences and adequate practical advices.
Our work, so, mainly corsisted in a comparative study o these documents. Following is a
description d the main teachings of this gudy.

One can dstinguish in the different steps of a CDM project the stages planned by the
UNFCCC (principally described in the Marrakech agreaments) and the additional steps that a
country or a financing aganization (type carbon fund) imposes on the participants to the project.
Themain steps slected for the study in the scope of the project can be found in the outline below.

The Marrakech agreaments have planned five major steps concerning the implementation d a
CDM project:

Project validation by an Operational Entity (OE) on the basis of a project design daument, gaing
with a letter of approval of the Parties invdved (and after consultation d the UNFCCC accredited
NGOs);

Project registration by the CDM Executive Board (EB);

Project implementation and monitoring (monitoring plan detail ed in the PDD);

Project verification by an OE and certification by the EB;

CER'sisduance by the EB.

This plan is the base structure of any CDM project implementation, be it a small- scale
project or a classc one (the particular methods of the « sink projects » remain without definition, but
they probably will follow this basic outling). The specific methods of small-scale projects are mere
simplifications of the requirements of the basic plan steps.

The project design dacument is particularly important, since it will be the basis for validation,
puldic comments, monitoring during implementation and results verification. It shall include
(UNFCCC, 200:

The project purpose, atechnical descriptionand ajustified definition d the project boundaries;

A proposed basdline methoddogy;
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» Definition d the crediting period, i.e. the period during which the project will earn credits: 10 years
(with no gtion d renewal) or 7 years (renewable twice), and its expected lifetime;

» A proposed methoddogy for the emisdons accounting, as well as a monitoring plan;

e A description d the expected GHG emisgon reductions with regard to a BAU scenario;

* Formulae and calculations used to evaluate anisson credits;

e The ewironmental impacts of the project: if the legislation d the hast country provides for it, an
environmental impact study will take place, but, in any case, the project design daument shall

include an assessment of its environmental eff ects;

e Aninformation onthe sources of puldic funding from Parties in Annex 1, asserting that these funds
do nd come from official development aid;

e Public comments, including a report on the way these comments have been taken into acoount.

The EB of the CDM have daborated a project design daument modd (available on
UNFCCC. www.unfcccin/cdm) for clasic CDM projects, as well as a document describing
simplified methods for small-scale CDM ones.

Theisaues rdated to counting the emisson credits and eaborating basdi nes have been studied
more in detail i n the scope of this research (seepoint 4.4). The manual of procedures will refer to the
main conclusions of this gudy (for the leakage estimation, the chaice of a basdine methoddogy and
the definition d the project boundaries, principally).

All studied manuals of procedures, of course, refer to these steps. Their particularities mainly
concern the definition d addtional steps aiming at preparing regdiations with the concerned
national authorities.

Danish o Dutch authorities, hence, recommend the projects participants to write a
preliminary document describing briefly the main features of the project before daborating the
project design daument (DEA, 2002 VROM, 2001). This report, more synthetic than the project
design dacument, must all ow:

» Posshly, to make an agreement with a financial intermediary ready to buy the credits earned by the
project;

e To dotain a preliminary agreement of the national authority of the country mentioned in Annex 1,
e To ¢t aprdiminary agreanent with the hast country national authority.

These preliminary steps are, of course, specific to the organization set up by a country (or by
afinancial organization, for example the PCF asking to examine a project idea nate before giving its
agreament to continuing the project), and nosuch procedure has yet been adopted by Belgium. These
steps are important because they make it possble to establish a dialogue framework between the
participants to the project and Parties. This ex ante dialogue shauld, on ore hand, reduce the risks of
project norracoeptation by the Parties when evaluating the project design daument and, onthe other
hand, allow taking into account the acceptability criteria of the Parties more completdy. The
Netherlands even goa step further by signing agreaments on the priorities to gve to CDM projects
with developing countries.
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Figure 1 shows the main steps identified as reevant for the manual of procedures.

- Writing of a brief note describing the projea (before PDD)
- Research of a Financial intermediary
- Getting Parties agreament

Project conception with, possibly:

v

- Environmental Impact Assessnent or similar;
- Getting Parties final agreement;

- Getting stakeholders comments;

- Finalization of the PDD.

Validation preparation:

Stakeholders

and acaredited
NGO's ¢

comments

v

Projed design document

= \A/

VALIDATION by the EB

Parties' agreement

Registration by the EB

I

Projed and monitoring plan
implementation

'

Monitoring report done by the projed
participants

v

VERIFICATION/CERTIFICATION

v

CER’'sissuiance

Figure 1: Steps of a CDM project implementation odentified for the manual of

procedures

44 Thebasdineissue

A CDM project can be considered as additional only if it actually reduces GHG emisdons that
would accur in a BAU scenario. A basdine is the description d a situation that, by definition, shall
never exist (excepted if the CDM project is nat implemented). The counterfactual nature of the
basdine which supposes that its construction is established on assumptions and hypotheses
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imposgble to ascertain (Begg et al., 2001) implies that its construction became the stumbling block
of the additionality criterion.

Synthesis of the problem

Decision 17/CP.7 of the Marrakech agreaments (UNFCCC, 2001 and their appendices have
defined the main principles for the basdine daboration. In particular, it is sid that basdines are
established project by project. Thus, multi-projects basdines are nat all owed (except for small scale
projects). Several uncertainties remain haovever. A synthesis and analysis of the basdline daboration
problems has been dore by the IDD. This work deals with the following isaues:

A proposal of a methoddogical framework for the basdline construction in threesteps: definition d
scenarios that would occur in the absence of the project, sdection d the most probable one and
emissons estimation;

Comparison d absolute and rdative basdines (Laurikka, 2002 in the estimation d the emissons
of the reference scenario;

A proposal of an emisson typology for CDM production projects (the main part of the projects
with the exception d the sinks and transport projects) based on existing typologies (CERUPT,
200]). This typology made it possble to deal in a clear and systematic way with the problems
related to the project boundaries and leakages.

The discusson d uncertainties and problems related to the boundaries of a CDM project. The
definition d the project boundariesis st by the Marrakech agreements. However, thereis gill room
left for interpretation: inclusion a not of emisson linked to the adtire life cycle of a product,
inclusion a nat of emissonreated to arebound effect, ...

The synthesis of advances and uncertainties around the definition and estimation d leakages. No
clear and commonly accepted methoddogy exists yet. However, several estimation methods have
been advanced: theoretical methods (Lazarus et al., 2001, Chomitz, 2002 and more practical ones
(Geres & Michadowa, 2002.

A nate summarizing these issues has been daborated and is available on the IDD web site.
These results will be used, onthe one hand, for the definition d an analytical framework for the pil ot
project and, on the other hand, to expand the section devoted to the emisgon credits calculationin the
manual of procedures.

Construction of a structural moded for the emission credits calculation

An emisson credits calculation modd has been developed for production projects (production
of a product, of energy o a service). This tod compares different emisgon calculation methods (for
example: comparison d relative and absolute basdine) with regard to the environmental credibili ty
andfinancial profitability. This modd is based on dfferent assumptions that concern:

Substitution d local traditional production by the project production;
Substitution o imports (productions from outside the project boundaries) by the project production;
Project impact on demand (rebound a induce df ect);

Capacity constraints and techndogical evolution.
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Figure 2 shows the modd structure. It is composed o several modules: market balance and
production process determination, basdines (absolute and rdative) and project scenario emissons
calculation, emisson credits and financial indcators calculation.

Market equili brium Process
S=D Production/ Input
Emissions ‘
Actual & expeded emissions Actual & expected emissions
without the project with the project

" CER D

l

‘ Financial indicators ‘

Figure 2 : model overview

In the first module, demand is lit into a traditional demand (D;;" and X;;") directed to a local
traditional production (Q,") and/or imports (M;;') and a demand for a similar good (X" et D;") but of
a better quality directed towards the project (D;") and/or external production (M"). The structure of
demand and suppy will, of course, be different in the project scenario than in the reference scenario,
and this because, on the one hand, the shift of part of the traditional demand for the demand d the
project production and, on the other hand, creation d a suppementary demand induced by the
project (demonstration d the product, bounce dfect, ...). The auation below shows the suppy-
demand balance such as considered in the modd:

(ZQ,{ +Qtp)+(z M +Mf):( Dy +DF)+( X +xf’)

Emisgons are considered as being function d the quantities produced by each production
mode to which are associated emisson coefficients. The basdineis calculated taking into account the
ex-ante activity level (absolute basdine) or the activity level observed in the project scenario
(relative basdine). We also distinguish ex-ante and ex-post emissonin the project scenario.

Emisgon credits are calculated as the difference between basdine and the project scenario
emisdons. Then an internal rate of return can be calculated depending onthe price per CO, ton.

This modd has been presented and dscussed during the secondusers’ committeemeding, the
3" of December 2002

This accountancy mode will be tested with data available in design dauments of existing
CDM projects. It will be used as an analytical tod for the basdine daboration in the study o the
pil ot project.
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45 Economic analysis of CDM

The analysis of CDM is essentially based onthe theory of investment at the micro level. Such
an approach comes from the « engneg » dmension d the instrument, unlike tradable emisson
permits, which are an econamic tod for reduction d pollution. Whereas the CDM is generally
considered at the scale of the individual company, its interactions with ather means of emisgon
reductions, for a given company, have na been really explored. Furthermore, the consequences at
market scale have nat been any more evaluated. Finally, the CDM’s macroeconamic assessments are
currently based onrough hypotheses (accesshility rate of one third) that it should be necessary to
improvein arder to have a more specific idea of the reduction potential digible for this instrument.

The works garted by CORE are, hence, going in a thredold drection, according to the tasks
defined in the contract’ s technical appendx:

e Making atheoretical analysis of thetod’s properties, in relation with ather instruments, particularly
tradable permits;

» Evaluating the posshle comparative advantage of CDM at a company levd, in rdation with aher
means of emissons reduction;

e Improving, on this basis, the way of apprehending the reduction potential digible for CDM
(macroeconamic analysis).

To this end, during this first year of research, we have concentrated aur efforts on the
congtitution d a theoretical and coherent framework, making it possble to understand the CDM’s
logics, andthis at the micro level aswell as the macro ore.

An analysis on the basis of the Turvey graphics (1960 which represents the marginal
abatement cost curves of the emissons has been led in arder to determine the interactions between
CDM, domestic reduction and tradable permits acquisitions. The econamic theory shows that when
two countries are submitted to a quantitative constraint, but have the possbility to exchanging
permits, they always have an interest in ddng so. The sdler as well as the buyer is gaining onthe
leve of the global cost of respect of the constraint imposed to them (whether it is a company o a
country).

The Gilles Grandean nae (CORE) « An econamic analysis of the CDM » is summing up
these analyses.

Confronting this mechanism with the possbility of reduction, through the CDM, in a third
country not taking part in the emisgon trading shows that the proportion d the objective obtained
through the CDM is endogenous for what relates to the price of permits, taking into account the
respective marginal cost curves of the diff erent geographical areas concerned.

Instead of setting an arbitrary rate of accesshility (generally 0.3), as it is made in the
simulation modds currently used (natably Markal), you can seehere that this rate of accesshility is
endogenous and varies in function d the price of the permit and the relative marginal costs between
the countries of Appendix B and A.

This analysis shows also for what reasons the credits offered by the funds (for example the
Prototype Carbon Fund d the World Bank) are, by definition, lower than the price of the permit on
the international market, open exclusively to the countries of Appendix B. By breaking the market
into segments, one maintains a relative advantage in favour of CDM, essentially through the funds,
which explains why the prices off ered today (in January 2003 are usually varying between 0 and 3
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euros a CO,-eq ton. The price of the permit expected within the European space in the framework of
the trading gquiddine is currently ranging from 5 to 20 euros (when instituted in 2005. These results
have been shown by Thierry Bréchet (CORE) and dscussed during the second users' committee
meding, the 3d of December 2002

A mathematical analysis has been made simultaneously (Marc Germain (CORE), « CDM
and the investment theory »). Its object is to analyse the « godsend a windfall » effect and the
determination d the sdection d the basdine on the investment choice. The daborated modd is a
microeconanic modd of investment chace it deals with a company, in partial balance and in
comparative static. Under not very restrictive condtions, this modd shows that the absolute basdline
is more favourable to the ewvironment, whereas the rdative basdine is more favourable for
development. Thisis rdatively intuitive, but also remains true with or without freeriding. Theaimis
now to complete this modd in a generally balanced framework then, if it appears possble given the
available data, use it to complete the structural modd developed by Bendit Lusss (IDD) with
microeconamic behaviours (seepoint 4.4).

4.6 Resultsof amission to Senegal

During the misson realized early December, three categories of actors have brought a certain
number of information about the CDM projects potential, i.e.: the private sector (SENELEC-Société
Nationale d Electricité @ SAR-Socié&é Africaine de Raffinage), the puldic sector (Ministry of
Environment, Direction d Clasdfied Institutions, focal point at the UNFCCC) as well as ome
sponsors (FEM-Funds for World Environment and the World Bank).

4.6.1 Examplesof projects underway

Following the diff erent interviews, the two foll owing projects have been chosen as conclusive.

ENERBAT, CDM regional project

The Ministry of Environment provides the management of the ENERBAT project, financed by
the UNDP/GEF for a 19 years period (2001-2002. This project aims at reducing GHG thanks to
improvement of energetic efficiency of reduction and limitation d the dectricity consumption in
buildings. The main dojective is the constitution d a national programme for reducing and limiting
dectricity consumptions in small and big buildings through retional CDM projects.

Asssgnent of the project consists, among dhers, in the daboration d:

 Rdevant data on the performances of used techndoges, recorded energy savings, costs of
rehabili tation works and d the avoided CO, ton;

e Comparative data studies before and after rehabilitation and comparison with pre-established
audits;

e Norms in relation with the Building, Housing authorities, and ahers (Ministry of the Environment,
2002.

As conclusions, the project shall proceed to the analysis of the following points: the dectricity
produced by fues, average consumption d fuds per kWh, the methoddogy d calculation d GHG
emisgons per kWh produced, the anissons of GHG per kWh avoided, the potential GHG emissons
avoided between 2001-202Q the calculation methoddogy d the emissons reduction unitary costs;
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partial studies realized in industry in Senegal are showing unitary costs of reduction d the CO, ton
rangingfrom6to 11%

CDM rehabilitation Project of the SENEL EC plant of the Cap des Biches

This project aims in rehabili tating the three Cap des Biches plant, which account for 35% of
the production capacity in the Dakar area, by improving the fud burnt; estimation has been made
and the results were 6.194 tons saved onan 18 years period. The reduction d the CO, emissorsis
estimated at 340 000tons, i.e., 30 495tons CO./fud. These generators develop a 27.5 and 30MW
power, and were set upin 1966 andthe exrly 70's.

The reduction d CO, emissons can be operated through rehabili tating the boil ers of the three
generators; the estimated cost is 4 milli on US$. Anather posshility is off ered by replacing heavy fud
and desd by gas and renewable energy. One shauld knaw that, in 1993 an important gas fidd
estimated at 5.000 Milli ons m3 was discovered in the Dakar area.

Amongthe epected results, one can find:

» Rehabili tating boil ers, turbines and control/command systems, which will giveriseto a reductionin
the use of fud, as wdl as GHG (the average fud consumption d 310y/kWh in 2000 has beean
reduced to 280y/kwWh);

e Theincrease of the plant expectancy by 10-15 years;

e Theimprovement of the plant profitability by 85% (SENELEC, 2001).

4.6.2 Conclusions

The misgon realized early December 2002 showed that very few actions in terms of CDM
projects have been undertaken, and that an increased awarenesswould be more than necessary, and
could be reached through sustained information campaigns on the criteria of digibility of the CDM
projects, of the puldic as well as the private sector. This would enable to avoid considering as CDM
projects which, in fact, could nd be considered as such.

The companies approach has been, on should say so, frustrating, because no statistic data on
production, on the GHG emisgons, e.g., has been dsclosed. The only information with figures on
which ore can establish himsdf are the ones mentioned in the Communication Nationale du Sénégal
reali zed for the UNFCCC.

The international sponsors approach has introduced some summary information and
principally in the area of climatic changes. So, the GEF have identified a series of areas for which a
50,000US$ budgetary line per project has been rdeased. Among the financing priorities, one can
find the contribution to the climate change mitigation (wind and solar energy, biogas, energetic
audits for building and strengthening capacities in arder to use energy in a rational way), as wel as
projects druggding against soil degradation, desertification and deforestation. The GEF, as well as
other sponsors, do nd launch any appeal to project, but keg waiting for different CDM projects
proposals, onthe basis of a pre-establi shed canvas.

The World Bank's drategy o asdstance to Senegal 20032005 deals with the Productive
Infrastructures and the Management of Natural Ressources. The steps identified by the Senegalese
government and the World Bank in these areas are: diversification d energy sources and reduction d
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the cost of dectricity, development of the supdy of « modern fuds » to the famili es, strengthening d
rural eectrification.

4.7 Interactionsamongthe parties

One of the highly nevralgic dimensions of this research project is related with interconrecting
the different parties (stakehdders) and the development of capacity building in implementing CDM
project at the Belgian level as wdl as at the one of the chosen target area — sub-Saharan zone, andin
particular Senegal.

To this aim, the project is giving particular importance to the communication with the users’
committeeand between the diff erent partners of the network, these ones having been chosen for their
strong complementarities in relation with the considered problems.

Within the network, this communication gd organized around regular working seminars.
Particularly, in arder to train the young IDD and Aquadev researchers asociated with the project,
reading workshops have been held. In these gatherings, every participant was given the posshility to
expose and dscussa scientific article of his chace. The complexity of the subject required such an
important investment from these young researchers, all the more so that the matter to study appeared
to be developing very quickly (conferences of Marrakech and New Ddhi).

As regards the users committee particular attention was given to (i) communication, (i)
popularisation, and (i) interaction. Two medings have been held, in June and December 2002
Every time, the whde group of the users committee attended (with the exception d the Senegalese
members, of course), even if it was a particularly big and heterogeneous group. This shows that
these members are looking for information and reflexion d scientific quality about CDM. During
both medings, a dialogue has been gpened between researchers and the users' committee This
dialogue has bee very positive for researchers and the users' committee given the comments that
foll owed these medings.

4.8 Conclusions

Thefirst task of the project research was to specify the institutional framework at the Belgian
and at the international leve. Such a follow-up was of the first importance because of the constant
evolution d decisions and recommendatiors.

At international level, the Marrakech agreements have defined a general scheme for the CDM,
and the CDM Executive Board progressvey specifies the rules and modalities for implementing
projects. Many methoddogical uncertainties remain, nevertheess particularly for what relates to the
elaboration d basdlines.

One shall also nde that debates on CDM at international level remain reatively technacratic
and focused onthe environmental integrity issue. Thisisaue, however, tends mask the contributionto
sustainable development of the host countries and the North-South techndogy transfer issues. So,
the projects acceptability criteria defined by the UNFCCC are principally related to counting
emisdon credits and environmental impacts. The contributions to sustainable development and
techndogy transfer are little developed, and their assessment remains in the hands of the Parties.

In order to make the CDM equally a development tod, (and nd only an efficient econamical
instrument for GHG emissons reduction), the main thought tracks that could be proposed at this
stage of research concern the opportunity to developing a puldic-private-NGO's partnership, in order
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to establish a link between development cogperation and private investments. In particular, part of
the official funds to devedopment could be used to create an environment favourable to the
implementation d CDM projects and to the strengthening d local skills (Lusds (IDD), «Le
transfert de techndogie dans le MDP »). This could also imply that the parties be integrated in the
conception d the projects, particularly by preliminary assessments at the validation stage provided
for by the UNFCCC.

These thought tracks will be developed during the study onthe cortribution d the CDM to
sustainable development in hast countries.

In Belgium, one must acknowledge that the institutional actors have adopted a rather wait and
seetype approach as to flexibility mechanisms. Uncertainties burden sharing between the Regions,
the amount of obligations of private actors, the priorities given to the different instruments (domestic
reductions, emission trading, JI, CDM) and the administrative structures that will be put up, remain
important for private actors. This is perhaps why, at least partly, the industrial sector has kept such
a prudent attitude towards these mechanisms.

Next to the institutional framework analysis, our work has been to analyse the methods of
implementation d the project as to the respect for environmental integrity (the basdine issug) and to
the macro- and micro-econamic consequences.

The construction d basdines is pointed as a stumbling block of the additionality of emissons
reductions of the CDM projects. The methoddogcal uncertainties remaining about this have been
identified, and the different options for a proper accounting d emissons have been explored. Our
works have led to the conception d a small moddling tod at the level of a project, which will make
it posdble to make the analysis of the different options as to the eavironment integrity and the
profitability of the project.

A coherent theoretical framework integrating the interactions between the different tods
(domestic measures, permits, CDM, JI) at the level of a company, as well as on the leve of an
econamy, has been daborated. These works, which will go onthis year, have already enabled us to
demonstrate that the proportion d the objective of emisson reduction reached by the CDM will be
function d the price of the emisson permit on the international market and cannd, hence, be
considered as an exogenous data.
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5 Future prospects and future planning

Future prospects mainly concern the finali zations of the tods described above (handbook d
procedures and basdline studying). This work will be followed by threemajor tasks: development of
other tods necessary for the evaluation  CDM projects, evaluation d the potential for a reduction
in greenhause gases achievable by CDM in the sub-Saharan zone, identification and implementation
of afictive pilot project.

The other tods necessary for the diff erent stages of the evaluation d a CDM project are:

» A techndogical database rdating to the region under study (sub-Saharan region): this database will
use the «isting studies and databases on the subject (UNIDO, Enda TM, Riso, €tc...) and take the
criteriafor digibility set out by the Climate Conventioninto acoount.

e Fixed costs variables, variables costs, rates of greenhause gas emissons per unit produced and
technical condtions will be taken into consideration, as wel as the dynamic dimension d the
techndogies (obsolescence, technical improvements, etc.). This database will be linked with the
structural modd of emisgon credits calculation.

The contribution d the CDM projects to the development will be considered. This means that
addtional criteria ought to be introduced inside the assessment process such as population
participation and the different stakehdders and the strengthening d institutional capacities (Leg
Georges, 2000. The impacts of CDM on the prospects for the future generations, the income
distribution in the current generation (impact on poverty), the environmental systems (biodversity,
carrying capacity, resources...) and some target groups (wemen) will be considereted.

The potential for a reductionin greenhause gases achievable by CDM in the sub-Saharan zone
will be evaluated onthe basis of the techndogical database developed for this zone. This potential
will be compared with the suppy potential availablein Belgium.

With the asdstance of the Belgian and Senegalese Focal Points (members of the Users
Committe®, a pilot project will be sdected. The chaice will be made regarding to a comparison d
potentials from the suppy (techndogcal supdy from Begium) and the demand (techndogical
requirements identified in Senegal) perspective as well as the marginal relative costs of reduction. It
will also be influenced by the priorities put forward by the authorities (the Focal Points in
particular).

This project will be implemented, as an example, for the whade set of procedures: modalities
of financing, feasibility study, emissons credit, evaluation d local or global development. Thus the
tods developed in the project will all be invdved in this exercise. An ad hoc group will be set up; it
will gather nat only the Users Committee members, but also aher persons invdved in the CDM
project under consideration: local and ather government services, manufacturers, NGOs...

A complete appraisal of the pilot study and an analysis of the potential for reducing the
greenhause gas emisgons will be carried aut, in cooperation with the Users Committee and the ad
hoc group set up in arder to monitor the pil ot project.

A workshop will be organized in arder to introduce the tods, developed in the framework of
this research, intended to help the implementation d CDM projects.
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6.3 Detailed results
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Acronyms and abbreviations for tables 1& 2

AMINAL Administratie Mili eu, Natuur, Land en Waterbehea (Administration for Environment,
Nature and Water (Flanders))

AMPERE Commisson pour I'analyse des modes de production ce |’ dectricité « le redéploiement
des énergies (Commisson for the Analysis of the Production Modes of Electricity and
the Energy Development)

ANRE Administratie Natuurlij ke Rijdommen en Energie (Administration o Natural resources
and Energy)

CCPIE Comité de Coardination ce la Palitique Internationale de I’ Environrement
(Coordination Board for the Interregional Environmental Palicy)

CELINE Cdlule Interrégionale de I’ environnement (Interregional Cdl for the Environment)

CESRW Consell Econamique d Social de la Région Wall onne (Econamic and Social Council of
the Walloon Region)

CFDD Consell Fédéral de Développement Durable (Federal Council for a Sustainable
Deve opment)

CIE Conférences Interministéridl es de |’ Environrement (Interministerial Conferences onthe
Environment)

CREG Commisson cerégulation ck I’ dectricité @ du gaz (Commissonfor the Regulation d
Electricity and Gas)

CWEDD Consall Wallon ce I’ Environrement et du Développement Durable (Wall oon Council
for the Environment and the Sustainable Development)

DGRNE Direction générale des ressources naturdles et del' environrement (General Direction d
the Natural Resources and the Environment (Wall oon Region)

IBGE Institut Bruxell ois pour la Gestion ce I’ Environrement (Brussdls Ingtitute for the
Environment Management)

IRGT Institut royal pour la gestion durable des ressources naturelles et la promotion ces

techndogies propres (Royal Ingtitute for the Sustainable Management of the Natural
Resources and the Promotion d Clean Techndoges)
SD Sustainable Devel opment

intermediary report.doc Institut pour un Dével oppement Durable, asbl 26



