IR RN A (GHG s ) HIECHREBLIARD 70 Y= 7 bit5E 56 Tt 3 (BB

3.2 MoOEEMEBOTA N4

ARG U L BB AR EBR AR BB O A FT A 205 b il H 7 a Y
=2 M H GHG ERILDEZ FEBMUEUTO 2HBEOTA T4 2%,
BEF 7740 T, K70V xs MFREZETHEED CD—ROM WIZIRMNT 5.

@ GEF (Global Environment Facility)
“Manual for Calculating GHG Benefits of GEF Projects: Energy Efficiency and
Renewable Energy Projects, GEF/C.33/Inf.18, April 16, 2008”

@ GTZ( Deutsche Gesellschaft fiir Technische Zusammenarbeit GmbH)
“Mitigating Climate Change with Energy-related TC projects
Guidelines for Calculating GHG Emission Impact (DRAFT),2008”

) GTZ DA FTAIEIRTZ 7 P THVBEEFTSNDWREEDR S D720, £ DFIHIC
FEENLETH D,

3.2-1



S Global Environment Facility

GEF

GEF/C.33/Inf.18
April 16, 2008

GEF Council
April 22-2, 2008

MANUAL FOR CALCULATING GHG BENEFITS OF GEF PROJECTS:
ENERGY EFFICIENCY AND RENEWABLE ENERGY PROJECTS



Table of Contents

l. Introduction, Concepts, and DefiNItIONS...........cooiviiiiiiiiieeee s 1
WHY thiS MANUAI? ........oeiieee et te e re e be e e e snaesreeneenres 1
What is Different about this Scheme Compared to Standard Schemes for CO2 Accounting? . 1
What IS DireCt GHG IMPACT? .....ocuiiiiiiiiiiiieee s 3
What Is Direct Post-Project GHG IMPACE?.........cccveveiieiieecie e 3
What Are Indirect GHG EMiSSION SAVINGS? ....cuviiiiiiiieie e 4

1. Step-by-step Guide for All Types of ProjectsS........ccccovvvveviiieiiciecc e 4
Assumptions and Data REGUITEMENTS ..........cciiiiiieiiiie e nreas 7
Calculating Baseline CO2 EMISSIONS.........coiiieiieiieiesiieiesiesieee e eee e e sneesreeeesseesseens 8
Calculating Direct Emission Reduction EffeCtS .........cccccevviiiiieii i 8
Calculating Direct Post-project Emission Reduction EffectS...........cccooeviviveiiii i 11
Calculating Replication and INdireCt IMPaCES.........cooiiiiiieiiiieree s 14
Calculating Replication and Indirect Impacts—Bottom-up Approach............cccccovvvviivieinennn, 16
Calculating Replication and Indirect Impacts—Top-down Approach ..........ccceecveveeierveneenne 18
Worksheet and TEMPIALE .......c.eccviiieiece et sre e ens 19

I11.  Step-by-step Guide for Energy Efficiency Projects.........cccoovviviveieiieiicce e 20
BASEIINES ...ttt bbbt ne e ne e 20
Direct Emission Reduction Effects 0f GEF Projects...........cccoovvviiiieiiiene e, 20
Direct Post-project Emission Reduction Effects of GEF-financed Interventions .................... 21
Calculating Replication and Indirect Impacts for Energy Efficiency Projects—Bottom-up
N o] 0] (0 (ol o SRR PUSRTR PRI 22
Calculating Replication and Indirect Impacts for Energy Efficiency Projects—Top-down
N o] o] (0 T PSSR 23
E N T T 1] o] =SSOSR 23
Step 1. Determing the BaSEIINE........ceoiiiiiiieieee e e 24
Step 2. Determine the GEF AIEINALIVE ..........coviiiiiiee s 24
Step 3. Calculating Direct Emissions REAUCTIONS ........ccccoveiieiiiieiieie e 25
Step 4. Calculating Direct Post-project Emission Reductions............ccccocevvveveiiieieenesiesinene. 26
Step 5. Calculating Indirect Emission REAUCLIONS. ..........cocueiieiieiieiieiesie e 29
Step 6: Results Overview and Standardized TeXt........cccooereriieniiiiieee e 31

IV.  Renewable Energy Step-DY-StEP ..o 32
Describing the GEF Impact and the Baseline (Business-as-usual) Case.........c.ccoccvvvveviveieannns 32
Calculating Direct EmisSion REAUCLIONS ........cccciuiiieiierieiie et 33
Calculating Direct Post-project Emission REAUCLIONS...........coovririieieniiiniecce e 34
Calculating Indirect Impacts—BOttOM-UP..........oovriiiiiiiiieieree s 34
Calculating Replication and Indirect Impacts—TOop-dOWN .........ccceevieiieiierieiiece e 35
An Example: WiIind ENergy Program ........c.cocueieeiiiie i se e ste e snae e enae e 36

V. New Clean Energy Technologies Step-by-Step ......cccocevveieiiieiiieiice e 42
Calculating Baseline CO2 EMISSIONS ......cc.uoiiiieiieiieiesie ettt see e sre e enes 42
Calculating Direct EmisSion REAUCTIONS .........ccveiiiiiiiiiiiiiieiee s 42
Calculating Direct Post-project Emission REAUCLIONS...........cccvvieieerieiiesieese e 43

Calculating Replication and IndireCt IMPactS...........cooveieiieii i 44



VI.

An Example: Building-Integrated Photovoltaic Technology Project (BIPV) .......ccccoeveennee.
YN o] 011 s o | ST UR TR SPRORTRRPRN
Standardized Text for Inclusion in Project Preparation DOCUMENIS.........cccceverirerinneiennennes



List of Abbreviations

BIPV

BU

CDM

CF

CO;

DP

DPP

E

ESCO
GEF
GHG
GWP

IFF

IPCC

kt or ktonnes
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l. INTRODUCTION, CONCEPTS, AND DEFINITIONS
Why this Manual?

1. All Global Environment Facility’s (GEF) climate change project briefs have to supply an
assessment of how much CO; eq emissions the projects are expected to save. In addition, as part
of the GEF Replenishment Agreement for GEF-4, a performance target for greenhouse gas
(GHG) emissions impacts was established as an indicator of programming effectiveness in the
climate change focal areas. The performance target stated that in the climate change focal area,
“projects projected to avoid or sequester at least 200 million tonnes of greenhouse gas (carbon
dioxide equivalents) emissions will be approved.” At the midpoint review in GEF-3, this target
had been met, and a review of agency project briefs shows this is also the case for the second
half of GEF-3. GEF-4 targets another 400 million tonnes of CO; ¢, to be avoided through GEF-
sponsored mitigation projects.

2. To assess this indicator in a robust, fair, and consistent manner, a methodology for
estimating GHG savings was developed. This document describes this methodology, which is
particularly appropriate given the unique nature of GEF projects. Project proposals are asked to
apply this methodology in their project briefs.

3. Further methodological developments will be necessary in the future. The next step will
be to develop CO; quantification guidelines for GEF projects in transportation, land use, land-
use change, and forestry. Although these areas have GHG impacts, they have not yet been report
to the Council, given methodological uncertainty. However, the methodologies reported in this
manual for renewable energy and energy efficiency projects must be applied for all future
projects.

What is Different about this Scheme Compared to Standard Schemes for CO2
Accounting?

4. Most of the methodologies for measuring the CO, impacts of projects focus on the
emissions savings from a specific investment. Projects under the Clean Development Mechanism
(CDM) of the Kyoto Protocol, for example, have to specify the technical characteristics of the
hardware, location, ownership, and operating hours, in order to calculate the expected amount of
emissions reductions to be produced from an investment. The methodologies for assessing the
baselines and additional impacts of CDM projects are constantly under review by the relevant
bodies of the United Nations Framework Convention on Climate Change Convention
(UNFCCC). They can serve as helpful tools to analyze GEF projects’ impacts.

5. Nevertheless, GEF projects differ from CDM projects in important ways, which need to
be reflected in the impact calculations. GEF projects under the operational programs have a
long-term and strategic market development approach. That means that their starting baseline is
the overall state of the market in a country or region, not simply the business-as-usual scenario
for a single investment. A second difference lies in the types of activities supported by the GEF
as compared to the CDM. Typical GEF projects range from demonstration projects and direct
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investments, to financing mechanisms that leverage local private sector financing, to capacity
building and technical assistance, to the development and implementation of government
policies supporting climate-friendly investments in energy and other sectors. Many project
activities do not have direct GHG impacts, yet are necessary preconditions for effectively
avoiding emissions in the long run. Therefore, an adequate assessment methodology of the CO,
emission reduction effects of GEF projects needs to take into account the direct mitigation effect
of cofinanced investments, as well as the indirect mitigation effects of investments for which the
GEF intervention has created the enabling environment. The proposed methodology accounts
explicitly for this situation. As the estimates for direct and indirect effects are fundamentally
different in their accuracy and degree of certainty, the methodology used here reports separately
on direct and indirect effects.

6. GEF projects typically focus on facilitating future market development, removing
barriers, and putting the right conditions in place so that emissions and energy needs will not rise
in the future. These projects are necessarily risky, their outcomes uncertain, and they vary in
their degree of uncertainty both between and within projects. In addition, a GEF method for
GHG accounting needs to take into account the investments that can happen after the actual GEF
intervention.

7. Therefore, a different, larger set of uncertainties for GEF projects than for CDM projects
compromises the quality of a GHG impact assessment. In addition, GEF projects typically are
exposed to a larger number of implementation uncertainties, which decrease the probability that
the expected positive outcomes of a project will be achieved in the given amount of time. While
CDM project proponents receive the funding for CO, emissions reductions only upon delivery of
the Certified Emission Reductions, GEF project proponents receive the funding up front.

8. It is important to note that no methodology that quantifies GHG emission reduction
effects for GEF projects can fulfill all purposes. In particular, no methodology that results in one
aggregate number for the portfolio can provide meaningful and comparable values for GHG
abatement costs (US$/tonnes) because of the following:

@) The GHG emission reductions are achieved using many different avenues in GEF
projects.

(b) The weights of these avenues vary greatly among different projects.

(©) In the interest of sustainability and replicability, the GEF-sponsored part of the
project often focuses on interventions that have long-term cost-reduction effects
(e.g., through capacity building or enabling environments), but by themselves do
not have impacts on GHG emissions.

9. The methodology accounts for this by estimating separate figures with different
uncertainties attached: it does not recommend totaling these figures. As is described in more
detail in what follows, a GEF project has direct CO, emission reductions achieved by
investments that are directly part of the results of the projects; direct post-project emission
reductions through those investments that are supported by GEF-sponsored financial
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mechanisms still active after the projects’ supervised duration; and a range of indirect impacts
through market facilitation and development. The methodology employs conservative
assumptions to account for the uncertainties in the assessment of the scale of their impacts, as
well as the causality of the GEF intervention and shifting baselines.

Table 1: Three Types of GHG Emission Reductions in GEF Projects

Type of GHG
emission reduction

Direct

Direct post-project

Indirect

Example component
of a GEF
intervention that can
cause this type of
GHG emission
reduction

Demonstration
projects and
investments
leveraged during the
projects’ supervised
implementation

Investments
supported by
mechanisms (e.g.,
revolving funds)
that continue
operating after the
end of the project

Policy framework,
standards, and labels

Logframe level Output Not corresponding | Outcome/impact on
to a specific level of global
logframe level environmental

objective

Quantification Similar to CDM Similar to CDM Bottom-up or top-

method projects projects, based on down
assumptions of
functioning post-
project mechanisms

Quality of Highest level of Reasonable level of | Low levels of

assessment certainty and accuracy, medium accuracy and

accuracy level of certainty certainty

What Is Direct GHG Impact?

10. In most GEF projects, energy efficiency or renewable energy investments are parts of the

projects’ outputs and lead directly to reductions in GHG emissions. Direct emission reductions
are calculated by assessing the fuel savings attributable to the investments made during the
project’s supervised implementation period. These are then projected for, and totaled over, the
respective lifetime of the investments both during and post implementation. All CO; savings
resulting from investments made within the boundaries of a project—as defined by the logframe,
either using GEF resources or the resources contributed by cofinanciers and tracked through
monitoring and evaluation (M&E) systems—uwill be counted toward a project’s direct effects.

What Is Direct Post-Project GHG Impact?



11. GEF projects frequently put in place (financial) mechanisms that will still be operational
after the project ends, such as partial credit guarantee facilities, risk mitigation facilities, or
revolving funds. Such mechanisms facilitate investments yielding CO, reductions, which can, in
turn, be quantified with the same methodology as the direct investments. However, these effects
fall outside the framework of normal project monitoring systems. To account for these savings,
the methodology calculates them separately as “direct post-project” emission reductions.
Although the same assumptions for investment lifetimes and emission factors are used as in the
case of direct emission reductions, the nature of direct post-project emissions dictates that
conservative assumptions be used with reference to leakage rates and financial instruments’
effectiveness.

What Are Indirect GHG Emission Savings?

12. Because GEF projects emphasize capacity building, innovation, and catalytic action for
replication, their largest impacts typically lie in the long-term GHG savings achieved after the
GEF project’s completion. These investments are strongly affected by the long-term outcomes of
the GEF activities that remove barriers; for example, those that build capacity, improve the
enabling environment, and stimulate replication. Their GHG emission reductions are referred to
as “indirect” GHG savings. To estimate the indirect impact, one must rely heavily upon
assumptions and expert judgment. As their level of uncertainty and accuracy is different from
direct or direct post-project savings, it is not appropriate to aggregate the two types of savings.

13.  There are two different approaches for estimating indirect effects, resulting in a range of
likely indirect effects. The first one—referred to as “bottom-up”—requires an expert judgment
on the likely effectiveness of a project’s demonstration and triggering effects. The direct and
direct post-project impacts of a project are simply multiplied by the number of times that a
successful investment under the project might be replicated after the project’s activities have
ended.

14, The second—or “top-down” —approach assesses indirect impacts by estimating the
combined technical and economic market potential for the technology within the 10 years after
the project’s lifetime. Most of the time, this is not purely the technical potential of a technology,
because during those 10 years, additional market barriers may emerge and prevent achieving the
total potential. Using the maximum realizable market size further implies that there would be no
baseline changes over considerable periods of time, and that all emission reductions in that
sector or market can be attributed entirely to the GEF intervention. Clearly, both of these
assumptions are unlikely to hold in reality. Therefore, the assessment contains a correction
factor, the “GEF causality factor,” which expresses the degree to which the GEF intervention can
take credit for these improvements. This causality factor is used to finalize the “top-down”
estimate for the indirect benefits, which can be viewed as providing the upper limit of the range
of indirect GHG benefits.

1. STEP-BY-STEP GUIDE FOR ALL TYPES OF PROJECTS



15. Calculating CO, emission reductions from GEF projects is a process with several steps,
depending on the project’s complexity (in particular, how many different technologies and
applications are affected) and components. Some project components contain investments as an
output; these lead to direct GHG emission reductions. Other components (e.g., revolving funds)
typically lead to direct as well as to indirect GHG emission reductions. A third group might
lead—first and foremost, if not exclusively—to indirect GHG emission reductions.

16.  The typical sequence in calculating CO, emission reductions:

@) Calculate the baseline emissions of the scenario without a GEF contribution to the
project.

(b) For the GEF alternative, calculate the emissions, including investments that are
tracked in the logframe during the project’s implementation. The difference
between this number and the baseline emissions equals the direct emission
reductions of the project.

(©) If, for the post-project period, a project-sponsored (financial) mechanism will
remain in place and keep providing support for GHG-reducing investments,
which would not happen in the baseline case, estimate the direct post-project
emission reductions for these investments.

(d) Estimate what emission reductions in the post-project period will have a causal
link to the GEF intervention. For these, calculate the indirect emission reductions.
If the data permit it, and if it is appropriate for the situation, use both methods: the
bottom-up and the top-down. In some cases, only the bottom-up method will
make sense.

(e) Each of these steps will be discussed in more detail in the following sections.
Figure 1 contains a flowchart that also indicates the data requirements for all
steps.



Figure 1: Four Steps to Calculate GHG Impacts
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Assumptions and Data Requirements

17.  The data and assumptions necessary for the CO, emissions reduction assessment are
normally highly project specific. They are researched and documented during the preparatory
phase of the projects and should be contained in the project document.

18.  Some general assumptions are important in all steps of the GHG emission reductions
assessment:

@ All analyses are conducted in tonnes of CO; ¢q.

(b) The CO, reductions reported are cumulative reductions, calculated for the
lifetimes of the investments.

(c) No discounting for future GHG emission reductions.

19.  Asageneral rule when applying this methodology, the project proponent should rather
err on the side of transparency, and generally be cautious and conservative when making
assumptions on GHG emission reductions.

Table 2: Global Warming Potentials as Given in Table 3 of the Technical Summary of Working
Group | for the Third Assessment Report (TAR) of IPCC, 2001

e Global Warming Potential
Lifetime . . .
Gas (Years) (Time Horizon in Years)
20 100 500
Carbon Dioxide (COg) 1 1 1
Methane® (CHa) 12° 62 23 7

Note: a) The methane global warming potentials include an indirect contribution from stratospheric H20 and O3.
b) The value for methane is an adjustment time, which incorporates the indirect effects of emissions of the gas on its
own lifetime.

(Source: http://www.ipcc.ch/pub/wg1TARtechsum.pdf)

20. In order to put these assumptions into practice, it is important that the database is good.
In particular, the following data need to be gathered for the assessment:

@ Global warming potentials of non-CO, greenhouse gases: Table 2 reproduces the
Intergovernmental Panel on Climate Change (IPCC) figures, which should be
used for all purposes in GEF projects. Typically, the 100-year figures are used.

(b) Baseline scenarios: It is very important for the analysis of the non-GEF baseline
to factor in the likely expansion for the specific market (e.g., market for energy-
using equipment, market for a specific energy service) without GEF intervention.
The approaches here are different for each operational program, and will be
discussed in more detail in the next section, as well as in separate sections for
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each operational program. In any case, the baseline scenario also contains the
baseline technologies, i.e., which technology would be deployed next under a
scenario without GEF intervention.

(©) Emission factors: For the baseline technologies, as well as for the technologies to
be deployed under the GEF Alternative Scenario, the proposal needs to contain
the expected emissions factors, i.e., how many kilograms of CO; ¢q are going to be
emitted for each kilowatt-hour (kWh) of energy, or every energy service
provided. In exceptional cases, i.e., if no baseline technology can be specified, the
average emission factor of the respective economy can be used.

(d) Lifetimes of investments: The second investment-specific parameter that needs to
be determined is the lifetime of the investment. For the various operational
programs, different technologies, investment conditions, and assumptions are
appropriate. The methodology actually specifies preapproved default values for
the lifetimes of the relevant technologies, and proponents are encouraged to
utilize these default values. They will be discussed in the respective sections on
direct emission reductions of the operational programs below.

Calculating Baseline CO, Emissions

21.  The baseline is part of the project proposal. It should contain a full description of the
country’s development without the GEF intervention, but with engagement of the respective
implementing agency, if that would happen without the GEF. Please note, the Incremental Cost
Analysis only relates to the incremental costs imposed as a result of caring for the global
environment, not to those incremental costs that are caused by developmental additionalities.
The baseline scenario includes developmental activities of national governments and
implementing agencies.*

22.  The baseline scenario is typically used to identify marginal (power-generation or energy-
using) technology and its emission factor. These are the bases for the baseline GHG emissions.
In the baseline scenario, projects should describe the characteristics of the power sector, the
emission factors, the markets to be transformed, and the lifetime of the investments. All of this
information needs to be collected in the project preparation phase. In exceptional cases where
data on marginal technology are absolutely unavailable, the average emission factors can be used
to calculate the CO, savings. In these cases, the proposal should discuss the impact of this
change in assumptions on the overall assessment in a qualitative manner.

Calculating Direct Emission Reduction Effects

! During the finalization of this manual, the incremental cost guidelines for GEF projects are being revisited. Please
note that this methodology should not impose unnecessary bureaucracy above and beyond the revised guidelines.
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23. Direct emission reductions are achieved in GEF projects where these projects lead to less
GHG-emitting investments than a no-project situation would achieve. The development of
voluntary carbon funds, voluntary markets for certified emission reductions, obligatory markets
for carbon emissions, and the methodological progress in the Clean Development Mechanism
have all stimulated efforts to refine the methodologies for carbon emission reduction accounting
and baseline definition in the context of direct GHG abatement from investment projects. All of
these certification mechanisms target the same emission reductions from specific investment
projects that can be counted under “direct emission reductions” for GEF projects. Several
methodologies have been published to analyze the direct emission reduction effects of CDM
projects. One can apply their main ideas for calculations of direct emission reductions, which are
achieved by investments that are facilitated in the GEF project and analyzed as part of the project
proposal.

24.  Almost all GEF projects leverage referring to tangible investments into cleaner energy or
transportation systems. In some cases, these investments are not part of the project itself, and
follow only indirectly from the project activities. When this is the case, the emission reductions
should not be included in the direct emissions, but subsumed under the category “indirect
emission reductions,” discussed below. The most clear-cut criterion to decide whether
investments should be counted toward direct or indirect emission reductions is the inclusion of
the investment in the logframe of the GEF project, and the question whether it is monitored as
part of the project’s success indicators.

25.  To quantify the GHG direct impacts of GEF projects, the approach chosen for the GEF
projects is derived from international best practices, but also kept simple. All investments
responsible for direct effects are evaluated in terms of the energy produced / (fossil) energy
avoided over the lifetime of the respective investments. Different technologies have different
assumed lifetimes. For example, solar home systems have shorter assumed lifetimes than village
hydro systems.? The saved fuel or energy is then multiplied by the marginal CO, intensity of the
energy supply. The formula is

COzdirect =E*c=¢e*1*c; with

CO2 girect = direct GHG emission savings of successful project implementation

in CO2¢q, in tonnes

E = cumulative energy saved or substituted, e.g., in megawatt hours (MWh); E=X, e
¢ = CO; intensity of the marginal technology, e.g., in t/MWh

e = annual energy replaced, e.g., in MWh

| = average useful lifetime of equipment in years

26. Please note that the lifetime of the equipment determines the duration over which the
GHG savings may occur and count toward this sum. That means that the impact of all

2 For the default lifetimes to be used in the calculations, please refer to the chapters on energy efficiency, renewable
energy, and transportation.
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investments that are made during the project is the same, irrespective of whether they are
undertaken in year one or five of project implementation. However, they must be made during
the project’s supervised operations to count as “direct” GHG emission reductions.

217. Because of the setup of GEF projects (and a conservative interpretation of the GEF
cofinancing rules), investments are counted toward this sum irrespective of whether they are
financed by GEF support or by cofinancing. The decisive criterion for the question of whether to
include or exclude an investment is whether it is included in the M&E framework proposed in
the logframe.

28. Figure 2 illustrates how to calculate the direct GHG impact of GEF projects.
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Figure 2: Flowchart for Direct GHG Emission Reductions
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Calculating Direct Post-project Emission Reduction Effects

29. In some cases, GEF projects implement a GEF-supported financing mechanism that will
continue to support direct investments after the implementation or supervision period of the
project. An example is a revolving fund for up-front financing of energy investments, which is
refinanced from user fees, loan repayments, or a partial credit guarantee facility that might be
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fully exposed at the end of the project, but then reduces its credit risk exposure and thus keeps
looking for new investments. Depending on the leakage rate, facilities of this type can lead to a
multiple of the original direct investment, which in turn can lead to a multiple of the associated
emission savings long after the project itself has ended.

30. For the sake of this analysis, these “direct post-project” emissions are calculated based on
the direct effects that are achieved during project implementation. It is necessary to make
assumptions on the impact that the post-project facility (e.g., the revolving fund) will have after
the project. For a revolving fund, for example, the rates of reflow and leakage will determine
how many investments can be financed after the supervised implementation period. A “turnover
factor” (tf) is defined as the number of times the post-project investments will be larger than the
direct investments. The formula then is:

CO2 ppp = COg girectr * tf; with

CO2

CO4 ppp = emissions saved with investments after the project, supported by post-project financial
mechanisms

CO2 girect= = direct emissions savings to the degree that they are supported through the mechanism
that causes the post-project impacts

tf = turnover factor, determined for each facility based on assumptions on the fund leakage and
financial situation in the project country

31. In the equation above, the turnover factor “tf” is equal to the number of times that the
whole fund volume is expected to be invested and reinvested after the project. The first turnover
will usually happen within the project’s supervised implementation period, and thus count
toward the direct emission reduction, not toward emissions reductions taking place through
subsequent “turnover” of the funding.

32.  The estimates for direct post-project effects are subject to a slightly higher degree of
uncertainty than the direct GHG project outputs. In the project, they should be reported
separately from the direct project output, as they actually are a form/type of indirect emission
reductions, but ones which can be assessed with a higher degree of certainty than the purely
indirect emission reductions (see below).

33. Figure 3 illustrates how to calculate direct post-project GHG impacts.
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Figure 3: Flowchart for Direct Post-project GHG Emission Reductions
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10 years is the default.

k = leakage rate after project close

r= 11—k = reflow rate after project close
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Calculating Replication and Indirect Impacts

34, Because GEF’s approach emphasizes strategic interventions and their long-term impacts,
direct GHG emission reduction effects tell only half the story, particularly for energy-efficiency
and renewable-energy programs, which focus on removing barriers. Barrier removal activities
sponsored by the GEF promote the development of markets for renewable energies and energy
efficiency in a country or region, and thus should lead to large GHG abatements in the future.
These activities can be found mostly in the areas of technical assistance, capacity building, and
the development of investment-enabling environments. Rather than invest large sums of public
money, they focus on leveraging private investments beyond the narrow range of project
cofinancing.

35.  During project preparations, projects must document the estimated market development
and long-term impacts of their interventions. Project briefs are therefore expected to contain the
data required to complete the estimation. It is difficult to assess the after-implementation impacts
of a market facilitation and barrier removal project whose implementation lies years ahead.

36. Because of the big uncertainties related to indirect GHG emission reductions, it is
advisable to use ranges to estimate the indirect effects. The limits of the range for the indirect
impact can be determined two ways. One way, called the “top-down” methodology, starts with
the potential market impacts overall in a country, under given assumptions for costs and benefits
of the technology. This will mostly result in an optimistic assessment, and thus an upper limit for
the range of potential GEF project impacts. Alternatively, using the “bottom-up” methodology,
one can start extrapolating from the project’s outputs, assume the project’s impact will multiply
in the long run, and judge from there what multiple of the GHG emission reductions will ensue
in the long run. Using conservative assumptions, this will result in a lower limit of the range of
the potential GEF project impact. Both methodologies can be used in a complementary manner
and are described in more detail below. To minimize the risk of exaggerated project
expectations, one should use conservative estimates for the replication effects in either
methodology.

37.  The following are some assumptions that have to be made to calculate indirect effects:

. A standard project influence period for the GEF effects has been assumed to be
10 years. This means that a typical project will exert some influence on local
market development for about 10 years, i.e., non-baseline investments that happen
within 10 years after the project can be counted toward indirect impacts, with the
reductions being cumulative over their respective lifetimes. In some cases, the
influence period might be shorter.?

® An example is in energy-efficiency projects with strong baseline shifts, as discussed in an example for the
calculations under Energy Efficiency.
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. If a project envisions a second phase or tranche at a later stage, and the GEF
contribution to this second phase is not approved by Council, the GHG
abatements achieved during the second phase are counted as indirect effects.

. For the sake of a conservative estimate, projects’ indirect effects are only
accounted for within the same country or region, even if the projects will be
replicated in other countries.

. For portfolio-wide aggregation, double counting issues for indirect impacts need
to be addressed.

38. Figure 4 illustrates how to calculate the indirect GHG impacts of GEF projects using both
approaches. Both approaches are discussed in more detail below.
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Figure 4: Flowchart for Direct Post-project GHG Emission Reductions
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Calculating Replication and Indirect Impacts—Bottom-up Approach

39. Many GEF projects focus their activities on pilot and demonstration investments, for
example, in some pilot areas of a country. The projects often then take measures that facilitate
the replication of the investments in other parts of the country. This is a direct expression of the
GEF’s mission to be innovative and catalytic.
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40. The bottom-up approach for calculating indirect GHG reductions starts from the direct
effects of the investments under a project, and assumes that a multiple of these effects is going to
be achieved by replicating the project’s investments. For example, an energy service company
(ESCO) supported by a GEF project might make profitable investments leading to energy
savings of 200,000 tonnes over the lifetime of the investments. Judging from the local
conditions, one could assume that within 10 years after the project ends, five more companies
will copy the approach and venture into similar activities. Mathematically, the GHG emission
reductions are calculated with the same formula as in the case of direct effects, and then
multiplied by the assumed factor of replication:

CO2 indirect BU = CO2 girecrr RF; with

COz indirect BU = €MIssions saved with investments after the project, as estimated using the bottom-
up approach, in tonnes of CO2¢q

RF  =replication factor, i.e., how often will the project’s investments be repeated during the
10 years after project implementation

CO; girect = estimate for direct and direct post-project emission reductions, in tonnes of CO;¢q

41. In the ESCO example above, the replication factor would be 5, and the indirect savings
calculated by the bottom-up methodology would be 1 million tonnes.

42.  Todate, there is no empirical assessment of the replication factors for the GEF portfolio,
partly because the portfolio is not mature enough for systematic observation, partly because no
post-project evaluations are taking place. Therefore, for the time being, the replication factors
should be explicitly determined in the project proposal for each project. When assessing these
replication factors, two major aspects should be taken into account: The first is the expected
probability of replication, which is mostly related to the question of whether a particular business
model is profitable or politically desirable and for that reason offers some incentives to the local
public or private stakeholders for replication. The second is the question of how this likelihood
compares to the amount of investment already taking place directly under the project.

43. In the absence of empirical assessments, generalized replication factors can be employed
in the assessment, relating to the design and activities of the project, for example:

@ Rural electrification projects employing solar home systems should typically be
designed in such a way that governments and local constituents want to do much
more of them. As a compromise between ambitious goals and limited resources, a
replication factor of 2 for the 10-year period after the project is the default value
proposed by the methodology.

(b) For ESCOs, a default replication factor of 2 is proposed, based on the
consideration that while ESCOs can offer profitable business models, they will be
restricted in most cases by the availability of capital.

(©) For market transformation programs, it was assumed that they would leverage
significant changes in the energy intensity of the marketed goods, and thus a
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higher replication factor of 3 is appropriate, as the direct emission savings under
the projects are typically rather low.

(d) Finally, it was assumed that credit and guarantee facilities would have strong
replication effects concurrent with a default replication factor of 4, since they are
basically demonstrations of worthwhile business opportunities. However, the
replication factor should be in line with the replication of the facility rather than
the investments, as the replications within the same facility are already covered
by the assessment of the post-project reductions.

44, Developing these replication factors on the basis of experiences collected within GEF
projects is a research project for the future. For the time being, each project during
preparation/PDF-B should do some research into the local situation and decide on a replication
factor based on the knowledge of the local market, keeping in mind that the assessment should
be conservative. Some reality checks are that the replication should always be smaller than the
overall market potential, and that a comparison with the direct and direct post-project impacts
should lend itself to a reasonable explanation.

Calculating Replication and Indirect Impacts—Top-down Approach

45.  The underlying assumption of the top-down approach is that removing barriers to a
market for cost-effective technologies allows the project to leverage the whole market for the
relevant technology. If all barriers to market development are removed, market forces should
exploit the full economic potential offered by the respective market. Therefore, the starting point
is the whole economic potential for GHG abatement of a given application in the project’s
country or region.

46. In most GEF climate change interventions, estimates for full economic potential are
created in the project development phase. These are expert estimates, already fraught with
uncertainty, and assumptions need to be made about the effect of the actual GEF causality. Both
of these effects are accounted for in the methodology, but also need to be accounted for in the
interpretation of the results. In addition, the economic and technical potential of a given
application needs to be assessed with respect to what can be achieved (in the 10 year “post-
project influence period™).

47. Because market forces or government policies might generate some of these
achievements at a later point in time even without a GEF intervention (baseline shifts), this
figure is then multiplied by an assumed GEF causality factor, which indicates to what degree the
GEF intervention can claim causality for the reduction. For the GEF causality factor, five levels
of GEF impact and causality have been assumed:

@) Level 5 = “The GEF contribution is critical and nothing would have happened in
the baseline,” GEF causality = 100 percent

(b) Level 4 = “The GEF contribution is dominant, but some of this reduction can be
attributed to the baseline,” GEF causality = 80 percent
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(c) Level 3 = “The GEF contribution is substantial, but modest indirect emission
reductions can be attributed to the baseline,” GEF causality = 60 percent

(d) Level 2 = “The GEF contribution is modest, and substantial indirect emission
reductions can be attributed to the baseline,” GEF causality = 40 percent

(e) Level 1 = “The GEF contribution is weak, and most indirect emission reductions
can be attributed to the baseline,” GEF causality = 20 percent

48.  While the GEF causality factor is useful and can deliver consistent results, GEF causality
factors should rely on situation-specific justifications and be estimated conservatively. Please
note that the GEF causality factor accounts for baseline shifts, that is, for those situations where
the nationwide baseline is expected to move toward a less CO, —intensive situation even without
the GEF intervention. Therefore, when estimating the GEF causality factor, one should also take
into account the nature of that baseline. If, in the future, the methodology shifts to a different
method of setting the baseline, the GEF causality factor could be simplified.

49.  The formula for calculating indirect impacts with the top-down methodology is,
accordingly:

COy indirect TD = P10 * CF; with

CO2indirect TD = GHG emission savings in tonnes of CO, ¢, as assessed by the top-down
methodology

P10 = technical and economic potential GHG savings with the respective application within 10
years after the project

CF = GEF causality factor

Worksheet and Template
50.  An Excel worksheet complements this manual. You can use the worksheet as a template

to calculate the four figures (direct impact, direct post-project impact, indirect impact using
bottom-up methodology, indirect impact using top-down methodology).
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1. STEP-BY-STEP GUIDE FOR ENERGY EFFICIENCY PROJECTS
Baselines

51. For energy efficiency projects, the overall CO, intensity of the country’s economy is
important, but in cases such as market transformation projects, the CO, intensity trajectory for
the specific market is even more important. This choice has to be made early in the development
of the project document. Sectorwide energy projects, or projects that are not very specific in their
target markets (e.g., ESCO projects in their early stages), as well as projects under Strategic
Priority 2 (increased access to local sources of financing) are probably better off focusing on the
countrywide or sectorwide CO; intensity. Projects that intend to introduce standards and labels
for specific sectors, such as appliances or light bulbs, can focus on the specific situation of the
local market. In these cases, it is particularly important to understand the baseline (marginal)
technology, and the baseline trajectory that the market would take without GEF intervention.
Typically, this baseline trajectory already contains some positive market developments for the
energy-efficient application that is promoted by the GEF project; thus it cannot be assumed that
the energy use and GHG emissions from the application would remain the same in the baseline
throughout the implementation of the project (so called “baseline shift”).

52.  The GEF Alternative Scenario in some cases will simply identify the acceleration of
emission reductions that would have happened anyway in the baseline scenario. For example,
emission intensities that would be reached in 10 years under a baseline scenario could be reached
in four years under a GEF Alternative Scenario. This has to be included in the GHG analysis, as
the difference in the emission paths of the two scenarios gives the cumulative emission reduction
of the GEF intervention. Keep in mind that to be consistent with past estimates and reduce the
number of assumptions necessary, cumulative emission reductions for GEF projects are
calculated on the basis of the investment lifetime.

53. It is important that the baseline also accounts for the degree of economic activity in the
country—that is, the actual length of the economic lifetimes of the investments. In countries with
rapid economic growth, these lifetimes might be very short if one thinks, for example, of
industrial equipment. Corrections for rapid reinvestment cycles, or small time lags between the
baseline and alternative scenarios, are done through the GEF causality factor (see the section
below on indirect emission reductions).

Direct Emission Reduction Effects of GEF Projects

54, In energy efficiency projects, the direct emission reductions can mostly be calculated
directly from the energy savings of the project as measured in kWh, by multiplying them by the
corresponding emission factor:

COg girect = E * ¢; with

CO2 girect = direct GHG emission savings of successful project implementation
in tonnes of CO; ¢q.
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E = cumulative energy saved or substituted, e.g., in kWh, across all technologies that are affected
by the intervention, and cumulated over the lifetime of the respective investments

¢ = CO, emission factor of the marginal technology, or of the national power generation portfolio
as applicable, in g/kwh.

55.  As explained above, the energy savings are to be corrected by the “baseline shift,” i.e.,
that part of the market that would have been tapped anyway, even without a GEF intervention.

56.  As adefault, the CO,emission factor should be the marginal factor. In exceptional cases,
or when grid electricity is being saved, the emission factor can be an average emission factor—
for example, if grid electricity is being saved, the overall average emission factor of the local
power sector, as opposed to the emissions attributable to the next power plant to come on time.

57. The cumulative energy savings are aggregated across all affected markets. For example,
if a project introduces standards for household appliances, the savings from refrigerators,
washing machines, and dishwashers will all count toward the same figure, labeled “E.” The
annual savings of each will be multiplied by the expected useful economic lifetime in years.
These economic lifetimes might be different for dishwashers and refrigerators. In some
investment environments, the economically useful lifetime of capital can be very short,
particularly in highly dynamic and fast-growing economies, or in economies where old capital is
rapidly replaced. Policy can also affect the lifetime of this investment—for example, through
aggressive long-term introduction of standards, or through tax or other fiscal policies. The
project proposal should discuss these local factors and integrate them into the assumed lifetimes
of the investments.

Direct Post-project Emission Reduction Effects of GEF-financed Interventions

58. In some cases, GEF projects put in place a GEF-supported financing mechanism that will
continue supporting direct investments after the project’s implementation period. A typical
example is a revolving fund for up-front financing of energy investments, which is refinanced
from user fees or loan repayments. Another example would be a partial credit risk guarantee
facility, which might be fully exposed at the end of the project, but then reduce its exposure and
thus keep looking for new opportunities. Depending on the leakage rate and the speed of
payback, facilities of this type can multiply the original direct investment and associated
emission savings long after the project itself has ended.

59.  These “direct post-project” emissions can be calculated with the same formula as the
direct effects that are achieved during project implementation. In fact, as the facility that might
have a post-project impact is usually set up and operating during the project, the direct emission
savings from the first “turnover” of that facility are factored into the direct emission reductions
as discussed above. Assumptions are necessary as to how many more “turnovers” the facility
will have after the project is completed. For a revolving fund, the rates of reflow and leakage
determine how many investments can be financed after the supervised implementation period

21



(how often the fund can “revolve”). The emission savings from these investments will be
estimated as a multiple of the direct GHG outputs of the project. The formula is:

CO2 ppp = COg gireer+ * tf; with

CO;, ppp = emissions saved with investments supported by post-project financial mechanism
CO2 girect= = direct emission savings to the degree they are supported through the mechanism that
causes the post-project impacts

tf = turnover factor, determined for each facility based on assumptions on fund leakage and
financial situation in host country.

60.  The time period for which these types of impacts are attributed to the project should not
be longer than 10 years, even if the facility is expected to be in place longer.

61. Because the payback periods in funds and reduction of exposure of credit guarantees are
shorter in energy efficiency projects than renewable energy projects, this aspect of GHG
emission reductions is expected to play a larger role in energy efficiency projects. There are few
practical experiences that can be used to gauge the typical rates of leakage and default, or the
typical rates of turnover in GEF projects. It is important to include an analysis of the underlying
characteristics of the financial markets in the project preparation phase, so that the project brief
can contain well-based assumptions on turnover rates, typical required sized of partial
guarantees, and demand for these instruments.

Calculating Replication and Indirect Impacts for Energy Efficiency Projects—Bottom-up
Approach

62.  Once the direct emission reductions are calculated, it is sometimes easy to estimate a
factor for the probable replication of the project’s investments after the project has ended.
Mathematically, the GHG emission reductions are calculated with the same formula as that for
direct effects, and then multiplied by the assumed factor of replication:

COz indirect BU = CO2 directr RF; with

COz indirect BU = €MIssions saved with investments after the project, as estimated using the bottom-
up approach, in tonnes of CO;¢q

RF = replication factor

CO2 girect = estimate for direct and direct post-project emission reductions, in tonnes of CO; ¢q

63. If possible, the local circumstances should be used to derive the replication factor. Some
conservative proxies have been suggested, such as 3 for market transformation and 2 for ESCOs.
However, more systematic research into this issue is necessary.

64.  Some reality checks can be used to test the final results. For example, the bottom-up
indirect calculation should exceed the sum of the direct and direct post-project results.
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Calculating Replication and Indirect Impacts for Energy Efficiency Projects—Top-down
Approach

65. The top-down calculation starts with an assessment of the total potential for a specific
energy-efficient application in the host country. This total amount of potential energy savings
should then be corrected downward, if it seems technically unfeasible to tap it within 10 years of
the project’s completion. In order to correct the 10-year potential by the “baseline shift,” i.e., that
part of the potential that would have been tapped by the market without a GEF intervention, the
GEF causality factor is used. The GEF causality factor describes how much of that savings can
really be attributed to the GEF intervention, and how much would have happened in the
business-as-usual scenario in the long term. For the GEF causality factor, five levels of GEF
impact and causality have been assumed:

@ Level 5 = *“critical and nothing would have happened,” GEF causality = 100
percent

(b) Level 4 = “dominating,” GEF causality = 80 percent

(©) Level 3 = “substantial but modest,” GEF causality = 60 percent

(d) Level 2 = “modest and substantial,” GEF causality = 40 percent

(e) Level 1 = “weak,” GEF causality = 20 percent
66. A possible reality check is whether the result is larger than the sum of direct plus direct
post-project GHG savings, and whether the 10-year potential has to be corrected by the baseline

shift.

An Example

67.  The project objective is to catalyze investments in energy-efficient public lighting
systems. Three project components will contribute to greenhouse gas emissions reductions:

€)] Creating an effective and sustainable advisory service in order to catalyze public
lighting investment. This will involve setting up the Investment Facilitation Fund
(IFF), which will be a fully operational business unit with the capability to
identify and broker public lighting investments.

(b) Financing technical demonstrations with the support of a concession fund. This
will involve setting up a project fund to enable the IFF to build an initial portfolio
of investments.

(©) Supporting investment in energy-efficient public lighting through information
dissemination. The third activity is designed to promote the IFF more widely.
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Step 1. Determine the Baseline

68. The majority of the country’s public lighting is coming to the end of its useful life and is
in need of replacement. The expectation is that in the absence of this project, existing inefficient
technology will gradually be replaced by new investments. Only a small share of this investment
is going to go into efficient technologies, e.g., sodium lamps. Most of the systems will be
replaced with inefficient systems similar to the existing ones. The GEF project will transform the
market such that all or most replacements will immediately be made with energy-efficient
lighting systems.

69. In the baseline, some programs unrelated to the project would catalyze the gradual
replacement of energy-inefficient street lighting with efficient street lighting over time.

70. National programs: established grant financing for public lighting systems in 2002.

71. Investment and savings bank: aims to reduce pollution and greenhouse gas emissions
from a specific set of countries. Companies and public authorities are eligible for grant funds of
up to euro 1.5 million for a project.

72, It will be assumed that in the “baseline case,” uptake of efficient lighting systems due to
these programs is 20 percent—i.e., if the GEF project did not occur, 20 percent of the
investments would be made into energy-efficient lighting systems anyway. Furthermore, it is
expected that this baseline would rise over time (so-called “baseline shift”). For the sake of this
example, let’s assume that market studies have found out that today, 20 percent of all
investments would be energy-efficient investments anyway in the first year; by year five, 40
percent of all investment would be energy efficient; and in year eight, 100 percent of investments
would be energy efficient.

73. For the purpose of calculating the CO, emission reductions of this project, it is not
necessary to calculate the baseline emissions, as the market study already specifies the difference
between what would happen if the project did or did not go ahead. Nevertheless, for a reality
check it would be useful to calculate the total emissions from street lighting in Slovakia.

Step 2. Determine the GEF Alternative

74, In the GEF Alternative Scenario, municipalities substitute inefficient mercury lamps with
efficient sodium lamps. The project intends to increase the uptake of energy-efficient lighting
from 20 percent of all investments in the business-as-usual (baseline) case to 100 percent of all
investments. Therefore, where lighting systems are upgraded, only emission reductions resulting
from 80 percent of the investments, i.e., those that would not have been into energy-efficient
lighting systems, can be directly attributable to the GEF project.

75. To reach this alternative scenario, the project consists of three components:
demonstrations, advisory services, and awareness-raising. These three components contribute to
different categories of CO, savings:
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@) Three demonstration lighting subprojects will be undertaken during the three
years of project implementation, and will be cofinanced from a GEF-funded
project fund. These demonstrations can be counted toward the direct emission
reductions of the project.

(b) As the fund is set up as a loan facility, it will be reused toward new public
lighting investments after the first round of investments have repaid their loans.
These later investments can be counted toward the direct post-project emission
reductions.

(c) The impact that the demonstrations, the advisory services, and the awareness-
raising activities will have on the national public lighting market will be counted
toward the indirect emission reductions of the project.

Step 3. Calculating Direct Emissions Reductions

76. During the project lifetime, the IFF will disburse loans amounting to US$1.5 million. The
fund will also catalyze a further US$880,000 from cofinancing sources. In addition,
municipalities will be required to contribute 10 percent cofinancing toward the costs of the
lighting demonstration projects. Thus, the project is catalyzing a total investment of US$2.635
million during the project lifetime. This investment will result in reduced electricity consumption
by the public lighting system.

77, First, the amount of energy saved must be calculated. Project preparation studies have
estimated that US$1 of investment in energy efficient public lighting systems will yield on
average around 1 kWh per year in energy savings. The total investment of the fund thus
corresponds to 2,635 MWh saved per year.

78.  As presented above, direct emissions reductions can be calculated by multiplying the
energy savings from project activities (measured in kWh or MWh) by the corresponding
emissions factor.

CO2 girect = E * C; with

E = cumulative energy saved or substituted
C = CO; intensity of the marginal technology or electricity saved

79. Replacing inefficient mercury public lights with more efficient sodium lights results in
saved electricity supplied from the local grid. Thus, to obtain the direct CO, emissions reduction,
the cumulative energy saved (E) and the CO, intensity of grid-supplied electricity are multiplied
together (see table 3 below).
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Table 3. Converting Project’s Predicted Energy Savings into CO2q

Annual Electricity Public Electricity ~ Annual Emissions
Savings Emissions Factor ~ Reduction
(MWh/year) CO2 (t/MWh) CO2 (1)
2,635 1.01 2,661.35
80. In the final year of the project, all investments will have been completed. The annual CO,

emission reductions stemming from these investments were estimated to be 2,661.35 tonnes CO,
. The assumption is made that all investments have a physical operating life of seven years. The
direct emissions reductions stemming from the operation of these investments would equal:

2,661.35 tonnes equivalent of CO, /year * 7 years.
= 18,629 tonnes of CO; ¢q

81. Roughly 18,600 tonnes of CO, are the direct emission reductions achieved through the
demonstration investments over their lifetime. It is not necessary to treat the investments from
the first year differently from the investments from the third year, as the calculation includes
emission savings over the lifetime of the investments, and is not tied to specific calendar years or
other dates. The “average effective lifetime” can be assumed to be equal between first-year and
third-year installations.

Step 4. Calculating Direct Post-project Emission Reductions

82.  Asthis GEF project is going to put a fund in place that will continue to operate after the
close of the project, it is necessary to calculate the CO, emission reductions that will stem from
new investment in energy-efficient equipment to be financed by the fund after the three year
project implementation period has passed. The initial size of the fund is US$1.5 million. By year
three of the project, the entire fund will have been utilized in the form of loan financing for
demonstration projects. As the loans are paid back, these funds—Iless some defaults on the
loans—will be available for further investments into efficient public lighting. The post-project
functioning of the fund is simulated with a number of simplifying assumptions.

Fund Assumptions

The fund will operate for 10 years, including seven years after the close of the project.
However, the fund will only produce meaningful emission reductions as long as the technology
promoted by the project is fundamentally different from the baseline technology. In the
business-as-usual (baseline) case, the technology promoted by the project would have been the
industry standard seven years later than with the project. This means that for the purposes of
this calculation, seven years should be taken as the maximum time span.

The fund will have a leakage rate of 15 percent net of administration costs (i.e., for every US$1
loaned out by the fund, only US$0.85 will be recovered in loan repayments). For practical
reasons, we will simplify this further, to simply assume that every year US$150,000 of loans
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will not be repaid.”

Every US$1 loaned by the fund after the project closes will catalyze an equal level of
reductions in CO,emissions as seen during the project.

All capital investments made by the fund will have the same physical lifetime as those made
during the project implementation period.

83.  The Excel spreadsheet accompanying this manual is programmed to do the calculation
automatically. Following the GEF methodology presented in section 3c, the following formula is
used to estimate direct post-project emissions reductions:

CO2 ppp = CO2 girect *tf; with

CO;, ppp = emission reductions stemming from the post-project operation of the revolving fund
CO2 girect = direct emission reductions occurring during the project lifetime that were supported
by the fund

tf = turnover factor of the fund

84.  Aswe have already calculated direct emission reductions, the task now is to determine
the level of turnover, or, put more simply, how much money the fund will invest in the 12 years
following the project close. By utilizing the GEF CO, spreadsheet, it can be determined that an
initial fund of US$1.5 million, operating for 12 years with a 10 percent leakage rate, would result
in cumulative investments amounting to US$6.3 million—equal to the area under the graph in
figure 5.

* Without this simplification, the amount that is not paid back would be smaller each year.
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Figure 5. Size of IFF during its Lifespan after Project Implementation Period
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Now, to determine t, the following calculation is used:

Turnover factor (tf):
tf = total post-project close fund investment / total fund investments during project

tf=6.3/15
tf=4.2
Therefore, direct post-project emissions reduction can be calculated:

CO; ppp = CO2 girect * t
COZ DPP — 18,629 t C02 *4.2
COyppp =78,242 1 CO,

This calculation is not corrected for the baseline shift. In order to come up with a robust and
conservative estimate, the figure should now be corrected for the energy-efficient investments
that would have happened every year anyway. As the baseline shift in this case is very strong,
and the impact of the fund rather large when compared to the total size of the market, it would be
appropriate to correct the direct post-project impact drastically downward, for example by
halving it.

CO; ppp corrected = 78,242t CO, :2=39,121t CO;,
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Step 5. Calculating Indirect Emission Reductions
Approach 1. Bottom-up

85.  The bottom-up approach aims to calculate how many times the investments made during
the project might be replicated, and can be calculated using the following formula:

COzindirect Bu = CO2 direct * RF; with

CO2 indirect Bu = €mission reductions following the project close, calculated using the bottom up
methodology.

CO2 girect = eStimate for total direct emission reductions

RF = replication factor

86.  There is a judgment call to make here whether to include the direct post-project impacts
into the multiplication of the indirect calculation. In this case, it was decided to not include the
direct post-project impacts. The fund’s operation is expected to cover significant parts of the
potential investments, and including the fund’s savings into the overall indirect savings would
lead to double counting. The indirect impact is supposed to represent only those emission
savings that are outside of the direct post-project. In order to complete the estimate, a suitable
replication factor must be determined. None of the replication factors suggested in figure 4 is
quite appropriate for this case, as this is a very specific market. Therefore, in order to arrive at a
conservative estimate, the factor of 1.5 for “other project approaches” will be applied.

CO2 indirectBU = 18,629 t CO, * 1.5
CO2 indirectBU = 29,944 t CO,

Approach 2. Top-down

The top-down approach moves away from the project itself, and examines the total economic
and technical market potential for CO, emission reductions with the type of technology being
applied. Once the total market potential for energy savings is determined, it is then corrected
downward to determine the top-down estimate for CO, emission reductions caused by the GEF
project.

CO2indirect TD = CO2tm * CF; with

COzindirect TD = emission reductions following the project close, calculated using the top-down
methodology.

CO, TM = total market potential for CO, emission reductions

CF = causality factor

87. First, the total market potential for CO, emission reductions from the public lighting
system must be examined. The majority of the country’s public lighting system was installed in
the 1970s and 1980s. It is now exceeding its expected lifetime, and increasingly, sections are due
for replacement. When replacing the public lighting infrastructure, municipalities will have the
choice of installing efficiently configured designs (at an estimated cost of US$48 million for the
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whole country) or continuing to maintain the current configuration, with some replacement over
time, at an estimated cost of US$4.2 million per year.

88. However, as we have already noted, a certain degree of investment would be made even
if the project didn’t occur. Given the baseline yearly expenditure of around US$4 million, we
can assume that under a business-as-usual-scenario, total replacement of the lighting system
would occur after around 12 years. However, given the baseline shift, only the investments made
during seven of these years can be indirectly linked to the project—after that, the business-as-
usual investments would use the same technology, so there are no additional GHG savings due to
the project. The investment indirectly attributable to the project is US$28 million (i.e., US$48
million divided by 12 years, then multiplied by 7). In addition, during those years, the baseline is
creeping up as described in table 4.

Table 4 Case of Creeping Baseline in Lighting Project Example

Year 0 1 2 3 4 5 6 7 8
Share of energy efficient 20% | 20% | 20% | 30% | 30% | 40% | 60% | 80% | 100%
investments in the baseline

89.  The average share of energy efficient investments in the baseline over the seven years
that the baseline needs to “catch up” to the GEF alternative is 40 percent, i.e., only 60 percent of
the total US$28 million investment during years one to seven is energy inefficient. If the project
replaces all of this inefficient investment right from the start, US$16.8 million will be invested in
energy efficient street lighting. Obviously, this is not what will happen; the displacement of the
energy inefficient investment will be more gradual. This will be expressed in this example by an
assumed correction of 30 percent, i.e., the project can impact a maximum of US$11.8 million.
Given these assumptions, the national annual potential for CO, emission reductions can be
determined in table 5 below.

Table 5. Total Market Potential for CO, emission Reductions in Street Lighting

Cumulative Electricity Public Electricity Annual Emissions
Investment Saving Emissions Factor Reductions

(USD) (MWh/year)  CO2 (t/MWh) CO2 (t/year)
11,800,000 11,800 1.01 11,800

The annual emission reductions are again multiplied by the lifetime of the investment:

CO,v=11800tCO, *7 years
CO,tm=82,6001tCO,

90. In determining the GEF causality factor (i.e., the percentage of CO,emission reductions
that can be attributed to the long-term effect of the project through overcoming market barriers),
we must again go back to the baseline shift and examine other likely influences on the market. In
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the case of this country, there are many planned and ongoing projects that will impact the market
for energy efficient public lighting systems.

91. Programs set up and planned in this area include:

@) ESCOs: The legislative framework exists for ESCO financing, and by 2004 there
had been around euro 13.2 million energy efficiency-related investments through
ESCOs.

(b) Development funding: The IFC is planning a Commercializing Energy Efficiency
Finance (CEEF) program, designed to guarantee the loans of financial
intermediaries in energy efficiency, including public lighting.

92.  Given these other influences on the market, and the necessity to have a conservative
approach to CO, assessments, it seems suitable to adopt a Level 2 causality of 40 percent,
designated for a GEF project resulting in modest indirect effects over the 10 years following the
project. Now the indirect top-down emissions reduction estimate can be calculated as follows:

CO2indirect TD = CO21m * CF

CO2 indirect TD =82,600t CO2 * 40%
COZ indirect TD = 33,040 t C02

Step 6: Results Overview and Standardized Text

Measure Emissions Reduction (t CO,)
Direct 18,629
Direct Post-project 78,242
Indirect Bottom-up 29,944
Indirect Top-down 33,040
93. In this case, the indirect bottom-up impacts are smaller than the direct post-project

impacts. This can be an indication of overly optimistic assumptions for the direct post-project
impact, overly pessimistic assumptions for the indirect bottom-up impact, or a large revolving
fund compared to the size of the market.

Sample Test for Use
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94.  The following standardized text can be copied and pasted into the project document after
the calculations are completed. The italicized portions should be replaced with the numbers that
are estimated for a specific project.

Direct Emission Reductions

95. Part of the outputs of the project will be the following investments: Financing technical
demonstrations with the support of a concession fund. These investments will result in direct
greenhouse gas emission reductions during the project’s implementation phase. As a result of
these activities during the project implementation period of: Three years, direct greenhouse gas
emission reductions totaling 18,629 tonnes of CO; ¢q Will be achieved over the useful lifetime
of the investments of seven years. Inthe non-GEF case, these energy needs would be satisfied
by: Marginal coal and gas generation capacity with an emission factor of (f) 1.01 t CO, e / MWh.

96.  The project also includes activities that would result in direct post-project greenhouse gas
emissions. A fund set up by the project is expected to continue to finance investments resulting
in GHG emission reductions after the project close. The fund is expected to finance $6.3 million
of new investment, equivalent to a turnover factor of 4.2, resulting in direct post-project
emission reductions of 78,242 tonnes CO; ¢q.

Indirect Emissions Reductions

97. Using the GEF bottom-up methodology, indirect emission reductions attributable to the
project are 29,944 tonnes of CO,¢q. This figure assumes a replication factor of 1.5. Using the
GEF top-down methodology, indirect emission reductions attributable to the project are 33,040
tonnes of CO;¢q. This figure assumes that total technological and economic potential for GHG
emission reductions in this area over 10 years is 82,600 tonnes of CO, ¢, and a project causality
factor of 40 percent.

IV.  RENEWABLE ENERGY STEP-BY-STEP
Describing the GEF Impact and the Baseline (Business-as-usual) Case

98.  GEF renewable energy projects typically lead to the buildup of some renewable energy
generation capacity in the country. This generation capacity will provide a certain amount of
energy, either in the form of electricity or heat. While generation capacity is measured in
kilowatts (kW) or megawatts (MW), energy output is measured in MWh. Both values are
standard GEF portfolio monitoring indicators, and have to be provided for all projects, as
required by the GEF M&E policy.

99.  Without the GEF project, i.e., in the baseline, or business-as-usual case, this buildup of

capacity and provision of energy would also have taken place, but with a different technology.

This so-called “marginal technology” is the energy generation technology that would be used for

the next-least-cost investment. Typically, these are coal, oil, or natural gas power plants,

depending on the country’s access to these fossil fuels. These would have led to increased GHG
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emissions (otherwise the project would not be eligible for GEF support). The baseline
description needs to specify this technology and the amount of investment necessary in the
baseline case. To assess how much investment would have been necessary in the baseline case, it
is important that the comparison is based on useful energy output, and not on the generation
capacity provided. The investments in both the GEF project and the baseline should be described
in the document.

100. Whether baseline shift is an issue depends on the situation of renewable energy in the
country in question. Typically, the GEF project supports a technology that is not currently
available or used in the country. Then, typically, the baseline shift does not need to be accounted
for, except through the GEF causality factor in the indirect top-down methodology. However, in
cases where a technology already shows an upward trend in usage, and the GEF projects will
accelerate this trend, the baseline shift needs to be accounted for and described in the baseline
scenario. For more specific information on the concept of baseline shift, please refer to the
section on energy efficiency.

Calculating Direct Emission Reductions

101. The calculation of the direct emission reductions for renewable energy projects is based
on the marginal technology in the project country. Formula (27) applies in a straightforward
manner:

COsgirect =E*c=e*|*c; with

CO2 girect = direct GHG emission savings of successful project implementation
in tonnes of CO; ¢q

E = cumulative energy produced by renewable energy, e.g., in MWh; E=%, e
¢ = CO2 intensity of the marginal technology, e.g., in YMWh

e = annual energy replaced, e.g., in MWh

| = average useful lifetime of equipment in years

102. The baseline CO, emissions are based on the emission factors and conversion efficiencies
typical for new fossil fuel generation, and the energy output provided by the GEF-supported
investments into renewable energy.

103. Inorder to be consistent across projects and reduce the number of assumptions necessary,
cumulative emission reductions for GEF projects are calculated on the basis of the investment
lifetime. It is important that the baseline also accounts for the power production over the full
expected lifetime of the renewable energy units. Typical expected lifetimes are given in the box.

Off-grid PV 10 years
BIPV 20 years

Wind 20 years

Small hydro 20 years
Bagasse 10 years
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Calculating Direct Post-project Emission Reductions

104. If the projects put a GEF-supported financing mechanism in place that will leverage
further investments after the GEF project has ended, like a revolving fund for loans, or a credit
guarantee facility, the project might be able to claim direct post-project emission reductions.
Depending on the leakage rate and the speed of payback, facilities of this type can multiply the
original direct investment and the associated emission savings long after the project itself has
ended.

105. These direct post-project emissions can be assessed as multiples of the direct effects that
are achieved during project implementation. The direct emission savings from the first
“turnover” of that facility are factored into the direct emission reductions, as discussed above.
Assumptions are necessary as to how many more “turnovers” the facility will have after the
project. For a revolving fund, the rates of reflow and leakage determine how many investments
can be financed after the supervised implementation period (how often the fund can “revolve”).
The “turnover factor” expresses how many multiples of the original investment can be leveraged
through the post-project financing mechanism. The formula is:

CO2 ppp = COg gireer» * tf; with

CO; ppp = emissions saved with investments supported by post-project financial mechanism

CO2 girect= = direct emission savings to the degree that they are supported through the post-project
financial mechanism impacts.

tf = turnover factor, determined by each facility based on assumptions on fund leakage and
financial situation in host country.

The time interval for which these types of impacts are attributed to the project should not be
longer than 10 years, even if the facility is expected to be in place for a longer period.

Calculating Indirect Impacts—Bottom-up

106. Once the direct emission reductions are calculated, it should be possible to estimate a
factor for the probable replication of the project’s investments during the 10 year “influence
period” after the project has ended. Mathematically, the GHG emission reductions are calculated
with the same formula used in the case of direct effects, and then multiplied by the assumed
factor of replication:

CO2 indirect BU = CO2 girecrr RF; with

COz indirect BU = €MIssions saved with investments after the project, as estimated using the bottom-
up approach, in tonnes CO; ¢q;

RF  =replication factor; and

CO2 girect = estimate for direct and direct post-project emission reduction, in tonnes CO; ¢q

107. Itis important to note that there is a risk of double counting the indirect impacts and the
direct post-project impacts. The methodology makes this distinction because the direct post-
project impacts can be assessed with higher certainty and have a higher probability of occurring
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as a consequence of the GEF project than the indirect impacts. In turn, this means that the
analysis of the indirect impacts needs to account for the direct post-project impacts, and
potentially actively deduct the direct post-project impacts from the indirect impacts. This needs
to be decided case by case.

108. If at all possible, the local circumstances should be used to derive the replication factor.
More systematic research into this issue is necessary. Some reality checks can be used to test the
final results. For example, the bottom-up indirect calculation should exceed the sum of the direct
and direct post-project results. On the other hand, it should be smaller than the total market
potential of the technology over the influence period of 10 years.

Calculating Replication and Indirect Impacts—Top-down

109. The top-down calculation starts with an assessment of the total potential for the
production of energy from the specific renewable energy technology in the host country, as
determined by the natural resource situation, technical capacity, and typical investment rates in
the country that can be expected under post-project circumstances. This total amount of potential
energy production should then be corrected downward, if it seems technically unfeasible to tap it
within 10 years of the project’s completion. In order to correct the 10-year potential by the
“baseline shift,” i.e., that part of the potential that would have been tapped by the market without
a GEF intervention, the GEF causality factor is used. The GEF causality factor describes how
much of the buildup of capacity can really be attributed to the GEF intervention, and how much
would have happened in the business-as-usual scenario in the long-term. For the GEF causality
factor, five levels of GEF impact and causality have been assumed:

@) Level 5 = “The GEF contribution is critical and nothing would have happened in
the baseline,” GEF causality = 100 percent

(b) Level 4 = “The GEF contribution is dominating, but some of this reduction can be
attributed to the baseline,” GEF causality = 80 percent

(c) Level 3 = “The GEF contribution is substantial, but modest indirect emission
reductions can be attributed to the baseline,” GEF causality = 60 percent

(d) Level 2 = “The GEF contribution is modest, and substantial indirect emission
reductions can be attributed to the baseline,” GEF causality = 40 percent

(e) Level 1 = “The GEF contribution is weak, and most indirect emission reductions
can be attributed to the baseline,” GEF causality = 20 percent

110.  While the GEF causality factor is useful and can deliver consistent results, GEF causality
factors and the overall potential should rely on situation-specific justifications and be estimated
conservatively. Please note that the GEF causality factor accounts for baseline shifts, that is, in
those situations where the nationwide baseline is expected to move toward a less CO, —intensive
situation even without the GEF intervention. Therefore, when estimating the GEF causality
factor, one should also take into account the nature of that baseline.
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111. The formula for calculating indirect impacts with the top-down methodology is,
accordingly:

COy indirect TD = P10 * CF; with

COzindirect TD = GHG emission savings in CO, ¢q as assessed by the top-down methodology;
P10 = technical and economic potential for GHG savings with the respective application within
10 years after the project; and

CF = GEF causality factor.

An Example: Wind Energy Program
Project Duration: 5 years

Project Objective: The project objective is to diversify power generation in the country by assisting
with the development of a wind energy industry that could generate employment, as well as export to the
wider region.

Project Components:

Component 1: Design financial instruments conducive to the development of wind energy, to
be accepted and implemented by the government.

This component aims to design financial polices and instruments that can support the
development of the wind energy industry in the country, including:

. Production subsidies to support the project’s planned infrastructure investments.

o A power purchase agreement (PPA) between the municipal government and the
wind infrastructure provider developed by the project. The PPA will ensure that wind
energy receives a premium price compared to thermal generation.

o A guarantee scheme will serve as a purchaser of last resort when 100 percent of
the electricity generated by the project’s investment is not sold to end-user customers.

Component 2: Assist private developers with pre-feasibility-level project development
activities for up to 45 MW wind power generation capacity.

Six private developers will have 50 percent of total cash and in-kind costs covered for pre-
feasibility studies for wind power installations up to 45 MW in generating capacity. Based on
these studies, a decision will be made on which projects will be developed further. It is
anticipated that three to four sites will be taken forward, and will provide the learning
experience, and information essential for wind farm replication (licenses, approvals, costs, time
spent in studies, etc.).

Component 3: Long-term policy and implementation framework for wind energy.
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A long-term policy for wind energy, including an implementation strategy and policy, and
financial instruments, will be developed for government approval and incorporation into the
national energy policy.

Taken together, components 1 and 2 will be responsible for direct emission reductions, while
component 3 will catalyze indirect emission reductions, stemming from the project.

Step 1. Determine the Baseline

Given the existing financial, policy, regulatory, and institutional constraints facing wind
energy development in the country, it is highly likely that market development will not occur
in the short term without donor-based and long-term financial assistance.

The marginal technology in the country is coal- and gas-fired thermal generation, and to a
lesser extent, importing large-scale hydro power. The country will require an additional 1000
MW of generation capacity by 2016, and it is likely that without intervention, this need will be
met by coal- and gas-fired generation.

An exact calculation of the baseline is not needed here, as the difference between the GEF
alternative scenario and business-as-usual scenario can be directly determined.

Step 2. Determine the GEF Alternative

With the support of the GEF project, critical policy, financial, and institutional barriers will be
addressed, allowing the gradual scale-up of wind generation capacity. Wind energy has
significant potential in the country, but a gradual approach to achieving a critical mass of 45
MW of wind generating capacity is required.

Over the five-year project, up to 45 MW of wind capacity from private developers will be
supported through capacity building and financing that would not have occurred without the
project. This, along with the development of new policies and financial instruments, will foster
the beginnings of the transformation of the energy market toward one that is more conducive to
wind energy. Financial commitments will be put in place up until 2013 for the 45 MW
developments. Direct emission reductions will result from these activities.

Through the project’s development of energy policy in the country, wind energy will receive a
green power premium, increasing the competitiveness of wind generation vis-a-vis thermal.
This will catalyze indirect emissions reductions.

Step 3. Calculating Direct Emissions Reductions

Following the guidance in the GHG emissions manual, direct emission reductions can be
calculated by multiplying the displaced demand for thermally produced energy (measured in
kWh or MWh) by the corresponding emissions factor of the marginal technology that would
supply the on-grid electricity in lieu of the project.
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CO2 direct = E* C ; with

E = cumulative energy saved or substituted
C = CO; intensity of the marginal technology or electricity saved

First, the amount of energy generated by investments made during the project must be
calculated. In this project, energy generated is reported in the form of MWh (see table 6
below). Installing grid-connected wind power provides a substitute for electricity supplied
from other sources to the national grid, currently comprised predominantly of coal- and gas-
fired generation. Research conducted as part of the project planning process notes that wind
farms in the relevant locations will operate with a capacity factor of 27 percent—that is, over
the course of a year, 1 MW of capacity would yield 2,365 MWh (i.e., LMW * 8,760 hours * 27
percent).

As a result of the project, 45 MW of grid-connected wind capacity will be installed. Thus, the
total installed capacity of 45 MW will generate 106,425 MWh per year, or 2,130 gigawatt
hours (GWh) over its default lifetime of 20 years.

To obtain the direct CO, emission reductions, the cumulative thermal grid-supplied electricity
saved due to the installation of wind generation capacity, and the CO; intensity of the grid
supplied electricity, are multiplied together. Research conducted for project preparation
documents have determined the average CO; intensity for the national grid-supplied electricity
to be 0.89 tonnes of CO, per MWh.

This means that given the quantity of wind electricity produced, and the carbon intensity of the
electricity supplied on the national grid, the total direct CO, emission reductions occurring
through the five-year project lifetime can be clearly determined. The simplifying assumption is
made that all investments will have an operational lifetime of 20 years. The total direct CO,
emissions are equal to the annual emission reductions stemming from the installed capacity,
multiplied by 20 years.

CO; direct = E * C = 2,130,000 MWh * 0.89 tonnes of CO, equivalent / MWh =

= 1,890,000 tonnes of CO, equivalent

Step 4. Calculating Direct Post-project Emission Reductions

This GEF project has not put in place a financing mechanism, or any sort of component, that
will continue to operate after the project closes and catalyze GHG emission reductions.
Therefore, no direct post-project emissions reductions will be achieved by the project.

Step 5. Calculating Indirect Emissions Reductions
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Approach 1. Bottom-up

The bottom-up approach aims to calculate how many times the investments made during the
project might be replicated and can be calculated using the following formula:

COz ingirect BU = CO2 girect * RF; with

COzingirect sU = €mission reductions following the project close, calculated using the bottom-up
methodology

CO, girect = estimate for total direct (including post-project) emission reductions

RF = replication factor

A suitable replication factor must be determined. The default replication factor suggested for a
demonstration project with capacity building is 3. The project has a component that focuses on
working with policy makers to implement a more sustainable financing scheme. Depending on
the success of this, the project’s impact could in fact be replicated during the “influence
period” of 10 years after the project is completed. In order to be conservative, a replication
factor of 1.5 shall be assumed here. This, in the 10 years after completion of the project, 90
MW more wind power will be installed due to the influence that this project exerts on the
country’s financing capacity for the wind market.

CO2indirect BU = CO2 girect * RF
=(1,890,000t CO,) * 1.5
= 2,835,000 tonnes CO»,

Approach 2a. Top-down information, bottom-up methodology

In this case, we can have two more ways of starting with the overall market potential, and
calculating the indirect impact of the project. One uses very specific information on the market
size in the country, obtained through the project preparation process. The other (see below)
uses more general, publicly available information. The first would be preferred as it has a
higher degree of certainty. Once the total market potential for wind energy is determined with
either of the two options, it is then corrected downward to determine the top-down estimate for
CO, emission reductions caused by the GEF project.

CO2indirect 7o = CO2m * CF; with

COzingirect To = €mission reductions following the project close, calculated using the top-down
methodology

CO, v = total market potential for CO, emission reductions

CF = causality factor

First, the total market potential for CO, emission reductions from installing wind power must
be examined. A good indicator of total market potential has been gained by examining the
green power premium the project aims to put in place. The project preparation documents note
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that a maximum of 309 GWh per year can be eligible for the green power premium. As
calculated above, the project directly leads to 106 GWh per year, so an additional 203 GWh
per year can be achieved by fully exploiting the instrument in the post-project period.

Table 6 Calculation of Top-Down Indirect Emissions

Additional Annual Overall indirect emission
market potential  Emissions reductions over 20-year
per year Reductions lifetime of investments
(MWhlyear) (t CO,/year) (t C0,)

203,000 180,670 3,613,400

In determining the GEF causality factor (i.e., the percentage of CO, emission reductions that
can be attributed to the long-term effect of the project through overcoming market barriers) we
must examine other likely influences on the market. In the case of this country, there are
planned and ongoing projects that will impact the market for energy-efficient public lighting
systems. As the development of wind farms in the country is not an easy process, and, under
the current market conditions, is not a financially viable route without financial assistance from
subsidies or grants, none of the planned project would be expected to materialize without the
GEF project.

Given these developments in the wind energy market, it seems suitable to ascribe the project as
having a Level 5 or “dominating” causality factor of 100 percent, so that no correction is
necessary.

Approach 2b. Top-down information, top-down methodology

The pure top-down methodology would not start with a specific market instrument, but rather
with the assumption that consequent development could take place that leads to a replication of
the project’s investments. Therefore, this assessment starts with the total physical potential for
using wind power in the country. According to the wind-skeptical national utility, a lowball
estimate for wind in the country is 1,000 MW. As this is a very low estimate, given the natural
resource situation in the country, using 50 percent of this as the marketable potential in the 10
years after completion of the project is a justifiable assumption.

First, subtract the project impact, i.e., continue on the basis of 500 MW — 45 MW = 455 MW.
Then, calculate the projected electricity production over the 20-year expected lifetime of these
455 MW:

E =455 MW * 8,760 hours * 27 % * 20 = 1,076 GWh * 20 = 19,277 GWh

Then calculate the GHG emissions avoided through the following equation, assuming the
national emission factor remains constant over the respective years:

Pip=E * C =19,277,000 MWh * 0.89 t CO,/ MWh = 17,156,530 t CO,
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This seems rather high compared to the other figures, but we are looking at a very long time
for the impact (five years project implementation plus 10 years post-project impact) and, in
addition, at investments with a long useful lifetime (20 years) and comparatively high power
output.

Nevertheless, the GEF will be able to claim only partial responsibility, should such a
development actually take place. While the GEF impact will have been substantial, significant
other developments will also have had to occur. Therefore, the GEF causality factor is assumed
to be 40 percent in this scenario. The final result of the pure top-down assessment is:

CO2 girect =P10 *CF =17,156,530 t CO, * 40 %= 6,863,000 t CO,

Table 7: Results Overview and Standardized Text

Measure Emissions Reduction (ktonnes CO,)
Direct 1,890

Direct post-project 0

Indirect bottom-up 2,835

Indirect top-down/ 3,613

bottom-up mixture

Indirect top-down pure | 6,863

Direct Emissions Reductions

Part of the outputs of the project will be the following investments:

(a) Design financial instruments conducive to the development of wind energy, to be accepted
and implemented by the government. Assist private developers with pre-feasibility-level project
development activities for up to 45 MW wind power generation capacity.

These activities will result in direct greenhouse gas emission reductions during the project’s
implementation phase.

As a result of these activities during the project implementation period of (b) five years, direct
greenhouse gas emission reductions totaling (c) 1,890 ktonnes of CO; equivalent will be
achieved over the lifetime of the investments of (d) 20 years. In the non-GEF case, these
energy needs would be satisfied by (e) coal- and gas-fired generation comparable to the
current national power generation portfolio, with an emission factor of (f) 0.89 t CO, e / MWh.
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The project does not include activities that would result in direct post-project greenhouse gas
emission reductions.
Indirect Emission Reductions

Using the GEF bottom-up methodology, indirect emission reductions attributable to the project
are (j) 2,835 ktonnes of CO, equivalent. This figure assumes a replication factor of (k) 1.5.

Using the GEF top-down methodology, indirect emission reductions attributable to the project
are (1) 3,613 ktonnes of CO, equivalent. This figure assumes that the total technological and
economic potential for GHG emission reductions in this area over 10 years is (m) 3,613 ktonnes
of CO, equivalent, and a project causality factor of (n) 100 percent.

V. NEW CLEAN ENERGY TECHNOLOGIES STEP-BY-STEP
Calculating Baseline CO, Emissions

112.  For projects that aim to increase the market share of specific low greenhouse gas-
emitting technologies, the overall CO; intensity of the country’s economy is less important than
the CO; intensity for the specific energy application targeted. The nature of OP7 projects means
that it is probably better to focus on sector-specific, market-specific, or application-specific CO,
intensity, rather than countrywide CO, intensity. In these cases, it is particularly important to
note the baseline (marginal) technology and the specific CO; savings offered by the GEF
intervention.

113. The GEF Alternative Scenario will generally lead to the development of emission
reductions that would not have occurred, or would have developed at a slower rate, in the
baseline scenario. Typically, new technologies are characterized by high costs and high levels of
uncertainty, and markets would not be expected to develop these on their own without GEF
interventions. For example, it is unlikely that Building Integrated Photovoltaic (BIPV) systems
markets would develop in Malaysia without extensive interventions designed to reduce costs and
increase local capacity. Thus, emission reductions from this sector would be virtually nil over
many years in the baseline scenario; “baseline shift” as in the case of energy efficiency is not an
important issue in this area.

114. Itis important that the baseline also accounts for the degree of economic activity in the
country and in the sector globally—that is, projects must consider if these technologies would
become economical in the targeted countries due to cost reductions naturally occurring over
time.

Calculating Direct Emission Reductions

115. Inlow greenhouse gas-emitting technology projects, the direct emission reductions can

be determined directly from the amount of energy produced by the project’s investments. This

energy will substitute energy from more carbon-intensive generating technologies, including

local power stations, or more generally, the marginal generating technology that would be used

in lieu of the project in off-grid areas. The amount of energy produced by low greenhouse gas-
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emitting technology (which corresponds to the amount of energy that will not be produced using
the marginal technology), measured in kWh, and is then multiplied by the corresponding
emission factor. In this case, the emission factor can be an average emission factor, for example,
if grid electricity is being saved, the overall average emission factor of the local power sector.
Alternatively for off-grid technologies, the emission factor will be that of the marginal
technology that would otherwise be used (for example, small diesel generators). In some cases,
e.g., fuel cells running on methane, where the new technology itself has some emissions, the
effective emission factor is the difference between the baseline emission factor and the emission
factor of the new technology.

COg girect = E * ¢; with

CO2 girect = direct GHG emission avoided in CO, equivalent due to the successful implementation
of the project

E = cumulative energy saved or substituted or produced, e.g., in KWh, due to the installation of
low greenhouse gas-emitting technologies, calculated over the lifetime of the investments

¢ = difference between CO; intensities of new and marginal technologies, e.g., in g/lkWh

116. In determining the cumulative energy saved over the lifetime of the investments, the
project proposal should make conservative assumptions about the useful lifetime of new
technologies—often they have not been sufficiently tested to assume very long lifetimes.

Calculating Direct Post-project Emission Reductions

117.  In some cases, GEF projects put in place a GEF-financed mechanism that will continue
supporting direct investments after the project’s implementation period. It is unlikely that
projects focusing on low greenhouse gas-emitting technologies will include such a mechanism,
as financial support offered on its own typically fails to address the totality of barriers facing
these markets. If it is the case, please refer to the sections on direct post-project emission
reductions of the chapters on energy efficiency and renewable energy, depending on the
character of the new technology.

118. Examples of financial mechanisms put in place after the close of a project could be: (a) a
revolving fund for up-front financing of energy investments, which is refinanced from user fees
or loan repayments, or (b) a partial credit guarantee facility, which might be fully exposed at the
end of the project, but then reduce its exposure and thus keep looking for new opportunities.
Depending on the leakage rate and the speed of payback, facilities of this type can multiply the
original direct investment, and the associated emission savings long after the project has ended.

119. These direct post-project emissions can be calculated with the same formula as the direct
effects that are achieved during project implementation. Assumptions are necessary regarding
the impact that these interventions will have after the project closes. For a revolving fund, the
rates of reflow and leakage determine how many investments can be financed after the
supervised implementation period (how often the fund can “revolve”). The GHG emission
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savings resulting from switching to low greenhouse gas-emitting technologies can be calculated
using the same assumptions as for the direct GHG outputs of the project. The formula is:

CO2 ppp = COg girectr * t; With

CO; ppp = emissions saved with investments supported by post-project financial mechanisms
CO2 girect= = direct emission savings to the degree that they are supported through the mechanism
that causes the post-project impacts

t = turnover factor, determined for each facility based on assumptions on fund leakage and
financial situation in host country.

120. There is almost no practical experience of typical rates of leakage and default, or of
typical rates of turnover. It is important to include an analysis of the underlying characteristics of
the financial markets in the project preparation phase so that the project brief can contain well-
based assumptions of turnover rates, the required size of partial guarantees, and the demand for
these instruments.

Calculating Replication and Indirect Impacts

121. Ifitis reasonable to expect that the technology will still have significant incremental
capital cost after the project, the autonomous development of a market is rather unlikely. In these
cases, assumptions about the indirect CO, emission reductions need to be made all the more
carefully and conservatively. The local conditions and likely project impacts should be decisive
for the assessment whether or not any indirect impacts can be achieved.

122. In principle, the same two methodologies as for OPs 5 and 6—bottom-up and top-
down—can be used to estimate a potential range for the impact. However, in some cases (as in
the example below), more specific information is given, e.g., about expected policy schemes, and
the potential indirect impacts can be directly derived from this information.

123. If not, for the bottom-up methodology, a probable replication factor for the project’s
investments needs to be determined. Mathematically, the GHG emission reductions are
calculated with the same formula used to determine direct effects, and then multiplied by the
assumed replication factor:

CO2ingirecteu = COggirect™ RF; With

COz indirect BU = €MIssions avoided with investments made after the project has closed, estimated
using the bottom-up approach, in tonnes CO; equivalent

RF  =replication factor

CO. girect = estimate for direct and direct post-project emission reductions, in tonnes CO,
equivalent
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124. If possible, the local circumstances should be used to derive the replication factor.
Nevertheless, it will be hard to justify high replication factors.

125. The top-down calculation starts with an assessment of the total potential of a specific
new low greenhouse gas-emitting technology in the target country following the 10 years after
the project’s completion. Typically, new technologies are characterized by high costs, which will
decline over time. The implementation of an OP7 project should aim to bring down these costs
and increase capacity in the target country’s marketplace. When estimating total market
potential, it is important to factor in the effects of the successful implementation of the project—
that is, after a project has been undertaken, to what extent can the market be expected to expand
in the future?

126.  Only market expansion that can be expected to occur in the 10 years immediately
following the close of the project should be considered. Potential market expansion should be
measured in terms of generation capacity installed and total energy generated from the low
greenhouse gas-emitting technology. The latter measure can easily be transformed into avoided
greenhouse gas emissions by following the same methodology utilized in the calculation of
direct emission reductions—that is, to multiply the quantity of zero-emission energy generated
by the per-kWh emissions intensity of the local grid or marginal technology.

127.  The resulting 10-year potential should be corrected with the GEF causality factor, which
describes how much of this generation capacity, generated energy, and avoided emission
reductions can really be attributed to the GEF interventions, and how much would have
happened in the long-term, business-as-usual scenario. For the GEF causality factor, five levels
of GEF impact and causality have been assumed:

€)) Level 5 = *“critical and nothing would have happened,” GEF causality = 100
percent

(b) Level 4 = “dominating,” GEF causality = 80 percent

(©) Level 3 = “substantial but modest,” GEF causality = 60 percent
(d) Level 2 = “modest and substantial,” GEF causality = 40 percent
(e) Level 1 = *“weak,” GEF causality = 20 percent

128.  While the GEF causality factor is useful and can deliver consistent results, GEF causality
factors should rely on situation-specific justifications and be estimated conservatively. For OP7
projects, it would be typical to see a level 4 or 5 causality factor. Please note that the GEF
causality factor accounts for baseline shifts, that is, for situations where the nationwide baseline
is expected to move toward a less COo—intensive situation even without the GEF intervention.

129. The formula for calculating indirect impacts with the top-down methodology is,
accordingly:
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CO2 indirect To = P10 * CF, with:

CO2 indirect o = GHG emissions avoided in CO, equivalent as assessed by the top-down
methodology

P10 = technical and economic potential GHG savings with the respective application
CF = GEF causality factor

An Example: Building-Integrated Photovoltaic Technology Project (BIPV)
Project Duration: 5 years

Project Objective: The project objective is to create a sustainable Building Integrated Photovoltaic
(BIPV) market in Malaysia, which will also help stimulate wider BIPV application in other Southeast
Asian counties.

Project Components:

Component 1: The “Suria 1000 program

This will include setting up the “Suria 1000 program, which aims to catalyze the installation of
1000 kilowatt peak (KWp) BIPV capacity over the five-year project implementation period.
Through this program, a limited quantity of BIPV systems will be offered to the public through a
bidding approach.

Component 2: BIPV demonstration project program.

Showecase projects in government, commercial, and residential buildings, as well as in public
spaces, will be undertaken, resulting in 500KWp of installed BIPV capacity over the five-year
project period.

Component 3: Develop polices and financing mechanisms conducive to BIPV

The third activity intends to develop a suite of policy, institutional, legal, financial, and fiscal
measures through targeted research activities, which will then be presented to the government of
Malaysia. These measures are intended to assist in the formulation of a national BIPV target to
be included in the 10™ Malaysia Plan (2011-2015).

Component 4: BIPV industry development and R&D enhancement program
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This component aims to strengthen human capacity in BIPV research and development and
manufacturing, providing the opportunity to export locally manufactured products to regional
markets. The promotion of local BIPV industry is key in driving cost reductions.

Components 1 and 2 will catalyze direct emission reductions, while indirect emission reductions
will result from components 3 and 4.

Step 1. Determine the Baseline

Without a GEF project, the technology would not be adopted as a viable form of renewable
energy. While some complementing activities in the broader field of PV are planned by the
government of Malaysia, a sustainable market and unit-cost reduction for BIPV would not be
established without the project. Although Malaysia has 450 KWp grid-connected PV installed
today, grid-connected BIPV capacity remains low, and this is unlikely to change without the
project. Until 2010, the anticipated requirement for 10 GW of new generation capacity in
Malaysia will be met through coal- and natural gas-fired plants; Malaysian grid-supplied
electricity is assumed to have a relatively constant CO; intensity of 0.62 tonnes of CO, per
MWh.

Step 2. Determine the GEF Alternative

The GEF Alternative Scenario would see the beginnings of a sustainable BIPV market emerge.
The market would be characterized by the development of local technology producers, supported
by capacity building programs and favorable policy and financial frameworks for the sale of PV-
generated electricity to the Malaysian grid. Public awareness campaigns will foster public
demand and private sector involvement in PV services and manufacture.

During the project implementation period, the combination of demonstration projects and the
“Suria 1000” program will lead to the installation of 1.5 MWp of BIPV capacity (see table 8
below).

Table 8: Installation Schedule of BIPV
Cumulative
Annual installed installed capacity
Year capacity (KWp) (KWp)

2006 206 260
2007 300 560
2008 340 900
2009 300 1,200
2010 300 1,500

Step 3. Calculating Direct Emissions Reductions
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Following the guidance in the GHG emissions manual, direct emission reductions can be
calculated by multiplying the energy savings from project activities (measured in kwh or MWh)
by the corresponding emissions factor.

COg girect = E * C ; with

E = cumulative energy saved or substituted
C = COzintensity of the marginal technology or electricity saved

First, the amount of energy saved must be calculated. In this project, energy saved is reported in
the form of MWh (see table 8 below). Research conducted as part of the project planning process
determined that 1 KWp of installed BIPV capacity in Malaysia will produce an average of 1.2
MWh of electricity annually, without any associated GHG emissions.

In addition to the electricity produced from BIPV, installing these systems results in reduced
building air-conditioning requirements. Project preparation documents estimate that for every 1
KW)p BIPV capacity installed correctly as a shading device (about 30 percent of capacity),
electricity consumption for air-conditioning drops by 5 MWh per year. The energy savings
resulting from the reduced energy consumption for air-conditioning is displayed in table 8
below. Furthermore, installing BIPV has the benefit of reducing electricity distribution losses.
Project preparation documents estimate that each KWp BIVP capacity installed avoids 0.1 MWh
per year of electricity losses. The energy savings resulting from the reduced electricity
consumption for air-conditioning is displayed in Table 9 below.

Table 9: Energy Savings from BIPV Installation

Annual electricity Annual
Cumulativ saved from avoided Annual
e installed reduced air- distribution electricity
capacity conditioning losses (MWh) generated
(KWp) (MWh) (MWh)
1500 2,250 150 1,800

Installing grid-connected BIPV saves and substitutes for electricity supplied from the national
grid, currently comprised predominantly of coal- and gas-fired generation. Thus, to obtain the
direct annual CO, emission reductions, the cumulative thermal grid-supplied electricity saved
due to the installation of BIPV generation capacity and the CO; intensity of the grid-supplied
electricity are multiplied together. Research conducted for project preparation documents have
determined the average CO; intensity for the Malaysian grid-supplied electricity is 0.62 tonnes of
CO; per MWh.

CO2, girect per year = total electricity saved or substituted * 0.62

= 1802 MWh /year * 0.62 tonnes of CO,/ MWh
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= 1,117 tonnes CO, / year

The assumption is made that all investments, irrespective of when they are made, operate for 10
years. The emission reductions stemming from the continued operation of these investments
would equal:

= 1,117 tonnes CO, /year * 10years.

= 11,170 tonnes CO,
Step 4. Calculating Direct Post-project Emissions Reductions

This GEF project has not put in place a financing mechanism that will continue after the close of
the project, or any sort of component that will continue to operate after the project close and
catalyze GHG emission reductions. Therefore, no direct post-project emission reductions will be
achieved.

Step 5. Calculating Indirect Emissions Reductions

11,170 available: without a successful project, the development will remain very slow, while
subsequent to the successful completion of the project, a national BIPV scale-up target will be
incorporated into the 10" Malaysian Plan. This scale-up target of 20 MWp by 2020 represents
the total BIPV market development potential in the country (see table 10 below). This
information is sufficient to calculate the indirect emission reductions, and the proponent need not
revert to an extrapolation using the top-down and bottom-up methodologies.

Table 10 Installed Capacity of BIPV

Annual installed Cumulative installed

Year capacity (KWp) capacity (KWp)
2011 500 2,000

2012 2,000 4,000

2013 2,000 6,000

2014 2,000 8,000

2015 2,000 10,000

2016 2,000 12,000

2017 2,000 14,000

2018 2,000 16,000

2019 2,000 18,000

2020 2,000 20,000

The bottom-up approach aims to calculate how many times the investments made during the
project might be replicated. However, the exact replication in case of success is determined by
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the government’s plans, as indicated in table 9. Similarly, the government’s targets can also be
seen as an indication of potential market size achievable in the long run due to the GEF
project.

The project preparation documents indicate that with BIP\/’s incorporation into the 10"
Malaysia Plan, the market would undergo rapid growth, reaching 20 MWp by 2020 (see table
11 below). This growth in BIPV capacity can be directly translated into emission reductions
using the same methodology applied to calculate direct emission reductions.

Table 11: Emission Reductions from BIPV Capacity

Annual BIVP Annual avoided
Cumulative installed  substituted/saved GHG emissions (t

Year capacity (KWp) electricity (MWh) COy)

2011 2,000 5,600 3,472

2012 4,000 11,200 6,944

2013 6,000 16,800 10,416
2014 8,000 22,400 13,888
2015 10,000 28,000 17,360
2016 12,000 33,600 20,832
2017 14,000 39,200 24,304
2018 16,000 44,800 27,776
2019 18,000 50,400 31,248
2020 20,000 56,000 34,720

By 2020, 20,000 KWp of BIVP capacity will be put in place, catalyzing annual emission
reductions amounting to 34,720 tonnes CO,. Again, we will assume a physical lifetime of 10
years, resulting in total indirect emissions reductions of:

COz Indirect = 34,720 t CO, * 10 years

= 347,200 t CO,

Table 12 Results Overview and Standardized Text for BIPV Example
Measure Emissions Reduction (t CO,)

Direct 11,170

Direct post-project 0

Indirect 347,200

Direct Emission Reductions

Part of the outputs of the project will be the following investments:
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(a) The Suria 1000 program (aims to catalyze the installation of 1,000 KWp BIPV) and a
BIPV demonstration project program.

These activities will result in direct greenhouse gas emission reductions during the projects’
implementation phase. As a result of these activities during the project implementation period
of (b) five years, direct greenhouse gas emission reductions totaling (c) 11,170 tonnes of CO;
equivalent will be achieved over the lifetime of the investments of (d) 10 years. In the non-
GEF case, these energy needs would be satisfied by (e) coal- and natural-gas fired plants; with
an emission factor of (f) 0.62 t CO,/ MWh.

The project does not include activities that would result in direct post-project greenhouse gas
emission reductions.

Indirect Emission Reductions

This project did not follow the standard bottom-up and top-down methodologies. Therefore no
standardized text can be included.

Using the data provided by project preparation documents, policy put in place by the
successful completion of the project will lead to indirect emission reductions totaling 347,200

tonnes of CO;, equivalent.
VI. APPENDIX

Standardized Text for Inclusion in Project Preparation Documents

Instructions: Use the text below for the project documentation. Replace the letters with data
suggested in corresponding boxes etc. This data will have been obtained from following the
methodology in the Manual for Calculating GHG Benefits of GEF projects and can be
calculated using the accompanying spreadsheet. For full examples, refer to the examples
presented for each OP.

Direct Emission Reductions

(1) Part of the outputs of the project will be the following investments: (a) these activities will
result in direct greenhouse gas emission reductions during the project’s implementation phase.

‘ (a) Enter project activities

(2) As a result of these activities during the project implementation period of (b) years, direct
greenhouse gas emission reductions totaling (c) tonnes of CO, equivalent will be achieved over
the lifetime of the investments of (d) years. In the non-GEF case, these energy needs would be
satisfied by (e) with an emission factor of (f).

\ (b) Enter duration of project implementation
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‘ (c) Enter the reduction in the tonnes of direct CO> equivalent emissions

‘ (d) Enter the assumed useful lifetime of investments

\ (e) Enter marginal technology

‘ (f) Enter emissions factor of marginal technology or national grid

Direct Post-project Emission Reductions

Instructions: Chose 1 or 2. If 1 is applicable, move to post-project emission reductions; if 2 is
applicable, continue below.

(1) The project does not include activities that would result in direct post-project greenhouse
gas emission reductions.

(2) The project does include activities that would result in direct post-project greenhouse gas
emission reductions.

Instructions: The project will have set up a financing structure or some other activity that will
function after the project has closed and continue to reduce GHG emissions.

(3) A fund set up by the project is expected to continue to finance investments resulting in
GHG emission reductions after the project close. The fund is expected to finance $ (g) of new
investment, equivalent to a turnover factor of (h), resulting in direct post-project emission
reductions of (i) tonnes CO; equivalent.

(9) Enter the quantity of financing expected to be made available during the fund’s post-project
lifetime.

\ (h) Enter the fund’s assumed post-project replication factor

‘ (i) Enter the emission reductions expected to arise from the post-project functioning of the fund.

Indirect Emission Reductions

(1) Using the GEF bottom-up methodology, indirect emission reductions attributable to the
project are (j) tonnes of CO; equivalent. This figure assumes a replication factor of (k).

\ (j) Enter indirect GHG emission reductions calculated using the GEF bottom-up methodology

\ (k) Enter the assumed replication factor
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2) Using the GEF top-down methodology, indirect emission reductions attributable to the
project are (I) tonnes of CO; equivalent. This figure assumes that total technological and
economic potential for GHG emission reductions in this area over 10 years is (m) tonnes of
CO; equivalent, with a project causality factor of (n) %.

‘ (I) Enter indirect GHG emission reductions calculated using the GEF top-down methodology.

(m) Enter assumption for total possible GHG emission reductions possible in this area over the 10 years
after the close of the project.

\ (n) Enter assumed causality factor
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Executive Summary

The Technical Assistance (TA) projects of GTZ are aimed at sustainable development in
broader perspective. Climate protection is one of the important themes in international
cooperation. Contributing to the reduction of emissions in host countries is accomplished
in TA projects, in general, through policy advice, training and consultancy. These aim to
improve the framework conditions for energy investments in renewable energies and/or
energy efficiency which are the main tasks. Investments — if at all — are more likely to be
small, e. g. pilot scale or demonstration investments.

GTZ has already established a quantification procedure for its CO,e balance at the head-
quarters in Eschborn and Berlin, as a part of its environmental report. This approach so
far does not include project activities in the field or emissions of the GTZ country of-
fices. It is GTZ’s environmental management policy to extend this approach to country
offices and projects in the field. At that time, this would be still on voluntary bases and
these guidelines shall become the basis for calculation of GHG impact of TA projects in
terms of CO,e.

The objective of these guidelines is twofold. Firstly to develop an approach under Part A
of these guidelines to quantify the emissions due to a project’s own activities in the in-
dividual projects. Under Part B, many projects promote energy efficiency and introduce
the use of renewable energy systems thereby reducing the levels of GHG emission. Such
projects may have a direct involvement and can be called: a direct contribution of the
project to GHG emission savings. Furthermore, there are projects wherein policy advice
would stimulate the impact at ground level by favouring the development of energy relat-
ed projects, increased flow of investment in the promotion of energy projects, or through
enforcement of regulations in labelling and standards. If the framework conditions are
improved and/or pilot projects are successful, then a wider dissemination and replication
of the demonstrated technologies will occur, resulting in a further, climate change mitiga-
tion potential, compared to the direct activities of the project itself. These impacts can be
called: an additional indirect contribution of the project to GHG emission savings.

To calculate emissions caused under Part A, emission factors are needed for a specific ac-
tivity and are sourced from various references. However the approach followed is unique
under Part A. If detailed information - related to the personnel transportation (such as
project owned vehicles, commuting to work and non-road transport) of project staff,
consultants and interns (all people that are on the “pay role” of the project) — of electric-
ity consumption at the site is available, then it is suggested to use the worksheet “Part A
detailed”. In circumstances where the detailed information is not available, it is suggested
to use “Part A short” where suggestions are given for the quantity in each mode, which
can be used in the absence of own data.

These guidelines are evaluated and tested to investigate and quantify for GHG, the impact
of the TA projects with examples from a field test in Mexico, Indonesia, the Caribbean,
Thailand and China, as well as examining examples from Jordan, the Solomon Islands
and Bolivia. The procedure for calculating the emissions mitigated (i. e. Part B) is differ-
ent in each project and, only for renewable energy projects, can standard approaches be
followed. For energy efliciency project activities, individual approaches have to be defined
as shown in these guidelines for selected cases. This approach would have the advantage
of the Framework for Contracts and Cooperation (AURA), as all the projects in the in-
ception stage must establish quantifiable and measurable indicators. Many energy related
projects already have energy quantities or CO,e related indicators.

These indicators are monitored and evaluated once every year during the project dura-
tion. While doing so, the only task is to translate these results from the quantifiable
indicators into GHG emissions which is possible if energy units are mentioned directly
in the indicator i.e. amount of fuel saved or replaced. There is no extra task necessary, for



Executive Summary

the project GHG impact reporting is the baseline and the savings have to be established
under the annual reporting for the German Ministry of Development and Economic Co-
operation, BMZ. In the absence of indicators, a direct approach would be an alternative
option to translate the impact or results of the project that mentions quantity of energy
saved or expressed results in quantity of emissions mitigated. An alternative could be for
some kind of TA projects, the Programme of Activities under CDM, developed under
UNFCCC wherein climate change mitigation could be calculated using sets of proce-
dures and methodologies. This is an international-accepted standard approach and could
be used in the future for evaluating GHG impact of GTZ TA projects, which would be
promoted through policy.

Summary In summary, the GHG emission savings of a project consist of a direct and an indirect
contribution. The total amount of GHG emission savings is calculated based on an utili-
sation period of 10 years, for the implemented energy systems are in accordance with one
of the options under the UNFCCC approach.

However GTZ would like to estimate the GHG impact of its TA projects on a voluntary

bases. Thus this uniform reporting would not balance Part A and Part B estimates; instead

it would be reported individually, as mentioned below in the following example:

Example: Mini Hydro Power for Sustainable Economic Development Programme in In-

donesia, GTZ Project number: 2001.2037.8

* Part A: The project caused around 300 t CO, during its three years of implementation.

e DPart B: The project directly and indirectly contributed to CO, savings of 90,000 t CO,,

(of which 30,000 t CO, are directly contributed), when a utilisation time for the real-
ized hydro power plants is assumed to be 10 years.
Table ES1 A summary on the projects tested under the guidelines evaluation
Part A Part B
(t CO,/year) (t CO,/

Project utilisation period)
Mini Hydro Power for Sustainable Economic Development, Indonesia 99 89,988
Wind Park in Jordan (TERNA Project) - 410,850
Photovoltaic (PV) systems in Mexico up to 30 kW 136 9,807
Use of micro hydroelectric power in the Solomon Islands — diesel grid - 2,248
Electricity generation from biogas and biomass systems in POM:s in Thailand
under E3Agro project 56 4,409,960
Caribbean Renewable Energy Development Program (CREDP/GTZ) 151 477,848
Solar water heating systems replacing LPG fired heaters in Mexico 136 578,129
Decentralized energy supply project / household energy (solar home systems)
in Bolivia - 13,750
Energy Efficiency of Existing Buildings (EEEB) — China - 74,385,903
Power Plant Optimisation in China — Environmental Protection in the Energy
Industry (EPEI) 221 24,717,049
Energy & Eco-Efficiency in Agro-Industry (E3Agro) project in Thailand 56 2,994,720
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SHS
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Introduction and Aims

The Technical Co-operation (TC) programmes and projects of the German Development
Co-operation are aimed at sustainable development in a broader perspective. Climate
protection is one important issue in international cooperation. In general, contributing to
the reduction of emissions in host countries is accomplished in energy programmes and
projects through various forms of consultancy and investment programmes that aim at
improving energy efficiency, or that introduce renewable energy systems. In TA projects,
in general, policy advice, training and consultancy to improve the framework conditions
for energy investments in renewable energies and/or energy efliciency are the main tasks.
Investments — if at all — are more likely to be small, for example, pilot scale or demonstra-
tion investments.

GTZ has already established a quantification procedure for its CO,e balance at the head-
quarters in Eschborn and Berlin, as a part of its environmental report. Between 2004 and
2008 this was in the range of 11 000 - 14 000 ¢t CO,e. This quantification includes emis-
sions due to commuting to and from work, business travel as well as electricity and fuel
consumption for the buildings. This approach so far does not include project activities in
the field or emissions of the GTZ country offices.

The objective of these guidelines is twofold:

1. Develop an approach under Part A of these guidelines to quantify the emissions due
to the project’s own activities in the individual projects. Flexibility is provided in esti-
mating the emissions wherein two approaches are suggested, based on the information
available related to a project (i.e. “Part A detailed” and “Part A short”). In “Part A
short”, suggestions are given for the quantity in each mode, which can be used in the
absence of its own data.

2. On the other hand, programmes and projects, especially in the energy sector, have
a positive effect in connection with Greenhouse Gas (GHG) emissions (i.e. these
projects promote energy efficiency and introduce the use of renewable energy systems
thereby reducing the levels of GHG emission). Part B of these guidelines develops an
approach to address the emissions mitigated through project implementation. It is
important to note that, in most projects, the GHG emissions estimated under Part B
are much larger than those under Part A.

The GHG benefit can be classified in two different ways: The GHG saving due to these
activities can be called: a direct contribution of the project to GHG emission savings,
when it is a direct benefit within the results chain.

In addition, if the framework conditions are improved and/or pilot projects are success-
ful, then a wider dissemination and replication of the demonstrated technologies ocur,
which then have a much wider climate-change mitigation potential, compared to the
direct activities of the project itself. These impacts can be called: an additional indirect
contribution of the project to GHG emission savings, especially if a relation between
project activity and impact can be established according to the “AURA impact monitor-
ing” concept. (This is a concept of the German TA focussing on monitoring of impacts
rather than on results). In this case it is most likely an indirect benefit within the impact
chain.

The aim of these guidelines is to investigate and quantify the GHG impact of the TA
projects with examples from field tests in Mexico, Indonesia, the Caribbean, Thailand
and China as well as examples from Jordan, the Solomon Islands and Bolivia. The pro-
cedures for calculating the emissions mitigated is different in each project and, only for
renewable energy projects, can standard approaches be followed. For all other project ac-
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tivities, individual approaches have to be defined as shown in these guidelines for selected
cases. Thus the aim of these guidelines is to estimate the GHG impact of TA projects.

Since recently, the climate change mitigation potential of TA programmes and projects
has been quantified in many energy-related projects on the level of targets and indicators,
either on the level of the overall project/programme goal or on the level of the individual
programme components. The approach of the Framework for Contracts and Coopera-
tion (AURA) with quantifiable and measurable indicators has established a much better
starting point to quantify the climate change impact, compared with the situation a few
years ago. In all these cases the only task for the project manger is to translate these results
from the quantifiable indicators into GHG emissions, which is possible if energy units
are mentioned directly in the indicator (i.e. amount of fuel saved or replaced). There is no
extra task necessary for the climate change impact reporting, for regardless, the baseline
and the savings have to be established under the annual reporting for the German Minis-
try of Development and Economic Cooperation, BMZ .

In summary, the investigations here will differentiate between the emissions caused by
project’s activities in Part A of the guideline and the direct and indirect contributions to
emissions saved due to the project activities in Part B. This guideline suggests a uniform
method for the Part A, which tries to use the approach of the headquarters, to have
uniform emission factors wherever possible. For Part B as well a uniform reporting for-
mat is suggested without forcing a uniform approach for estimating the climate change
impact.

A first actempt to do this was made by GTZ in the year 2003. In 2007, a field test of that
method was requested.which, following discussions with the respective project managers,
resulted in this update and a revision of the method to make it more pragmatic and able
to cope with the framework conditions of energy related projects of GTZ. (All discus-
sions with the project managers involved in this procedure have been documented in
separate memos,which are included in the attachment folder to this guideline, for further
reference).

Manuals and approaches by other organisations

In preparation for the update, a detailed review of all existing methodologies for iden-
tifying climate change impacts of institutions/ processes was done in a literature review
which is in the Attachment folder No. 1 of these guidelines, for further information. The
result of this review was that, up to date, no other approach can be suggested to fulfil the
tasks requested by GTZ for their energy-related projects. Therefore the proposed proce-
dures remain valid. Two recent - and the most interesting approaches - are from GEF and

from UNFCCC which are described here in brief.

GEF Manual for GHG benefit

In mid-April 2008, GEF approved a “Manual for Calculating the GHG Benefits of GEF
Projects: Energy Efficiency and Renewable Energy Projects”. For more information,
please refer to attachment 11 for the manual and 12 for the spreadsheet.

The GEF methodology concerns the CO, emissions mitigated through its GEF projects.
The categories of the projects would include demonstration projects and direct invest-
ments, to financing mechanisms that leverage local private-sector financing. Some of the
projects are capacity-building and technical assistance, to the development and imple-
mentation of government policies supporting climate-friendly investments in energy and
other sectors. As GTZ programmes, many GEF project activities do not have a direct
GHG impact but implementation of these projects would have a significant influence on
the projects in future.
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Therefore, the methodology followed under GEF would adequately assess the CO, emis-
sion reduction of these projects, categorizing the impacts into three different sets. The ap-
proach followed in each category is different and thus the accuracy level would also vary.

a) Direct contribution: The CO, emission reduction achieved by investments that are
directly part of the results of the project. The quantification of CO, emissions saved, is
calculated similarly to CDM projects. The life-time of the project (rather utilization pe-
riod) varies from seven to 20 years (project specific).for example: off-grid photovoltaic 10
years, building integrated photovoltaic 20 years, wind 20 years, small hydro 20 years and
bagasse 10 years. The accuracy level of the emissions reduction calculation is very high.
These projects are tracked through monitoring and evaluation systems.

Comment: This direct contribution is similar to the concept in our GTZ programmes and
projects except the utilization periods differ, as we suggest uniform 10 years, whereas energy
efficiency projects related to buildings is 20 years.

b) Direct post-project contribution: GEF projects frequently put in place (financial)
mechanis such as partial credit guarantee facilities, risk mitigation facilities, or revolv-
ing funds that will still be operational after the project ends. The emission reductions,
through mechanisms that are supported by GEE will still be active after a given project’s
supervised duration. Although it is difficult to identify the utilization period, a turnover
factor is introduced (determined for each facility based on assumptions on fund leakage
and the financial situation in the host country). The quantification of the emissions re-
ductions is similar to CDM projects, based on assumptions of functioning post-project
mechanisms. But the emissions-reduction accuracy is not as high as a direct contribu-
tion.

Comment: This category can be useful for the GTZ in case financial mechanisms are installed
in GIZ programs.

¢) Indirect contribution: Because GEF projects emphasize capacity-building, innova-
tion, and catalytic action for replication, their largest impacts typically lie in the long-
term GHG such as market facilitation and development, achieved after a GEF project’s
completion The emissions reduction would be quantified through either bottom-up or
top-down approaches. Based on the approach selected, a replication factor would be in-
troduced. Therefore the results would often be less accurate.

Comment: This category is quite vague and has a lot of assumptions included to make it as
accurate as possible. It is questionable if such an input is justified in the light of the inaccuracy
any indirect contribution will have. Therefore, it is suggested not to use this GEF approach for
the indirect contribution, but to leave it to the judgement of the individual project manager,
to describe and judge the indirect contribution of the GTZ program.

d) In any case the methodology doesn’t recommend totalling these figures, while in our
GTZ proposal, we suggest to combine the sum of indirect and direct contributions and
make them visible which will be in direct proportion to the amount displayed.

Programmatic CDM by UNFCCC

It is rather important to first discuss the approach followed under CDM for projects to
register and receive credits in the form of Certified Emissions Reduction (CERs). In the
categories defined and the scale of operation, a project shall identify a methodology to es-
timate the CO, emissions saved (emission reductions). If the project scope doesn’t match
the existing methodology, then one could propose a new methodology. In either case, the
methodology will include how the parameters used in the emission calculation are moni-
tored. Most importantly, CDM is evaluated on a project-by-project basis and, therefore,
it is very important that a project fulfils the additional criteria defined in the methodology
or methodology related tools. As mentioned earlier, the aim of these guidelines is different
and furthermore it will not be tested for GTZ projects.
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Another recent interesting approach is the CDM Programme of Activities (PoA) which
quantifies the benefit for GHG emission reduction projects added into a programme
during a period e.g. renewable energy and energy-efficiency projects promoted through
policy advice. Most German TA projects are executed in cooperation with governmen-
tal organisations and related to policy advice. Hence the CDM programme of activities
(PoA) could be a future tool that offers a consistent approach to quantify the climate-
change impact of, for example, renewable energy policy interventions and the subsequent
resulting additional projects. This approach can serve as an example to establish the GHG
impact of TA projects, as well as the procedures and guidelines already established, to
register the project activities under a CDM PoA, as a single CDM project activity de-
veloped, using approved baseline and monitoring methodologies'. Possible CDM PoA
concepts for a few cases are detailed under attachments 2a, 2b & 2c. But it is too early to
suggest, that the CDM PoA approach is a uniform tool for most energy-related projects.
An example of a CDM PoA pilot project supported by the German government is the:
CFL programme in India. One probable project that could fall in this category is the
distribution of energy-saving light bulbs in India. The target is to replace 80% of incan-
descent light bulbs — approximately 320 million light bulbs currently used in Indian
households.

Clarification about the usage of GHG figures in the context of GTZ programmes/
projects

To avoid any misunderstandings, GTZ does not plan to balance the emissions caused by
and the emissions saved in a project, nor is it planned to claim that the emissions saved
can be credited to GTZ. The purpose of these guidelines is to estimate the impact of
both parts and to present a guideline that helps to establish these figures in a transparent
manner, without requiring too much input of resources for the respective project manag-
ers. The first purpose of these figures is to help GTZ to report back to BMZ, the GHG
impact of energy-related TA projects.

Note: All the mentioned annexes in the manual are part of this document, whereas attach-
ments are not. The folder with all attachments is available via E-mail and could be received
Jfrom anja.wucke@gtz.de.

1 For information on the related documents, refer to http://cdm.unfccc.int/Reference/PDDs_Forms/PoA/
index.html
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Emission Calculations

Determining CO, emissions in the project?.

What are we causing?

To answer this question, there are already a whole row of internationally-recognised calcu-
lating methods available, such as the GHG protocol, ISO 14064 etc. A detailed overview
is presented in attachment 1. Experience shows that the activities with major sources of
emissions, are the transport needed on site and the considerable amount of international
travel necessary for the work undertaken by the project actors. The estimates indicate that
this would be around 75 to 90 % of the total emissions caused by a project.

As mentioned above, Part A could be done in two ways and the selection is left to the
project manager, as it depends on the circumstances. If detailed information related to
the personnel transportation (such as project-owned vehicles, commuting to work and
non-road transport) of project staff, consultants and interns (all people that are on the
“pay-roll” of the project), and the electricity consumption at the site is available, then it is
suggested to use the worksheet “Part A detailed”. In circumstances where the detailed in-
formation is not available, it is suggested to use “Part A short” where suggestions are given
for the quantity in each mode which can be used in the absence of actual data. However,
both worksheets use Emission Factors (EF) from various sources including GTZ head-
quarters - or the source GTZ headquarters is using wherever possible. All these EFs are
excluding the up-stream emissions. However if it is intended to calculate the up-stream
emissions, then the emission factors would be roughly an additional 20% to the current
EE The data source of the up-stream EF could be derived from the Global Emission
Model of integrated systems (GEMIS). Further information on the EF and their sources
can be seen in attachment 3.

The calculations for the most important emissions in a project under Part A are given in
Table 1. The specific CO,? factors used are selected on the basis of generally-known or
especially ascertained EF for the employed technologies and transport medium used. The
information related to some other activities which might fall under Part A are included
in Annex 2.

Table 2 contains example values that can be used for a project where detailed data are not
available. The result of the calculation is the total amount of GHG emissions in t CO,
over one year, caused by the project

More examples are reported in the field reports for the visited energy projects which are
in the attachments 4 - 8. Most TA projects have caused between 50 and 200 t CO, emis-
sions per year of operation. A similar reporting could be done for all GTZ country offices,
if GTZ plans to estimate the total amount of emissions caused. GTZ’s environmental
management system is supposed to be extended to country offices and projects in the field
in future. Until that time, this is still on a voluntary bases.

This part of the guidelines can become the basis for calculation of the GHG impact from
TA projects in terms of CO,e. It can be used to establish the “Carbon Footprint” of the
GTZ.

Project here is used synonymously with programme, programme component or individual measure.

In most cases this refers to CO,, and if other gases come into question, then these have to be converted in
accordance with their equivalent CO, “Global Warming Potential factor; for methane this is 21. For the
sake of simplicity however, we are referring here only to CO, values.

Part A



Table 1 Summary of emission factors (EF) for transport-related activities under Part A’

Transport medium Emission factor (without upstream emissions) Remarks

Car — petrol 2.36 kg CO,/ liter TREMOD (2006)°

Car — diesel 2.64 kg CO,/liter TREMOD (20006)

Car — petrol 0.162 kg CO,/km (per vehicle) TREMOD (20006)

Car — diesel 0.137 kg CO,/km (per vehicle) TREMOD (2006)
Motorcycle 0.093 kg CO,/km (per vehicle) EPA 2001 Guide
Airplane — long haul (10000 km), business class 0.478 kg CO,/person km http://www.atmosfair.de
Airplane — long haul (10000 km), economy class 0.307 kg CO,/ person km http://www.atmosfair.de
Airplane — medium haul (2000 km), economy class 0.237 kg CO,/person km http://www.atmosfair.de
Airplane — short haul (500 km), economy class 0.197 kg CO,/person km htep://www.atmosfair.de
Train — electric 0.066 kg CO,/person km TREMOD (20006)
Train — diesel 0.172 kg CO,/person km WRI 2002

Public transport mix (local train, bus & metro) 0.074 kg CO,/person km TREMOD (20006)

Bus (diesel, long distance) 0.049 kg CO,/person km WRI 2002

3 For information on the related documents, refer to http://cdm.unfccc.int/Reference/PDDs_Forms/PoA/index.html
4 German Federal Environment Agency (Umweltbundesamt), “Data and calculation model: Energy consumption and emission of pollutants of motorized traffic in Germany
(TREMOD)”, version 4.17, 2006
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Table 2 CO, emission due to the project — Calculation Example 1 (Mini Hydro Power for Sustainable Economic Development, Indonesia)

Quick assessment of part A related emissions Emission
d by the Technical Assistance project™ Unit Mode of use / range / size Jactor
1.1 Transport (vebicle) related emissi Vebicles Low (1-10k) Medium (10-25k) High (25-50k) x kg CO,/Unit x  Years
1.1.1  Petrol car(s) owned by project office km/year 1 17,500 0,162 1
1.1.2  Diesel car(s) owned by project site km/year 1 37,500 0,137 1
1.1.3 Rented diesel cars - run at site km/year 1 37,500 0,137 1
1.1.4  Rented petrol cars km/year 1 37,500 0,162 1
1.1.5 Motorcycles km/year 0,093 1
1.2 Non-road transport personnel - air travel Flights/lyear  Short (2000) Medium (6000) Long (10000) x kg CO,/Unit x Years

Airplane — long haul (10000 km), business

121 class (distance for oneway flight) s 0478 !
122 Airplan.e — long haul (1000(? km), economy P-kem/yr 20 10000 0,307 1
class (distance for oneway flight)
123 Airplan.e — medium haul (2900 km), economy P-km/yr 0237 1
class (distance for oneway flight)
124 Ai.rplane — short haul (.500 km), economy class P-km/yr 50 500 0.197 1
(distance for oneway flight)
1.3 Employees commuting to work Cars/persons Low (1-10k) Medium (10-25k) High (25-50k) x kg CO,/Unit x  Years
1.3.1  Own petrol car km/year 1 5000 0,162 1
1.3.2  Own diesel car km/year 0,137 1
1.3.3  Public transport (local tram, bus & metro) P-km/year 2 5000 0,074 1
1.3.4  Bus (diesel, long distance) P-km/year 0,049 1
1.3.5 Motorcycle km/year 0,093 1
1.4 Electricity consumption of project office ** per unit 1-30 m’? 30-50 m* 50-100m*> x kgCO,/kWh x  Years
1.4.1 With aircondition - Office 01 kWh/m?/yr 250 15 0.8540 1
1.4.2  With aircondition - Office 02 kWh/m?/yr 250 40 0.8540 1
1.4.3 Without aircondition - Office 01 kWh/m?/yr 50 1
1.4.4 Without aircondition - Office 02 kWh/m?/yr 50 1

Total sum during year in t CO,

* For project staff, consultants and interns, but not for head quarter staff visiting the project

** Assumed values

Amount of Percentage
CO, 7 Le d contributi

kg CO,
2,835
5,138
5,138
6,075

19%

kg CO,

61,400 67%

4,925

kg CO,
810

2%
740

kg CO,
3,203
8,540 12%

99
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AURA indicators

Emission Calculations

Determining CO, emissions saved through the project®.

What do we mitigate?

Part B estimates the emission savings due to the implementation of project activities.
Given the wide nature of energy-related projects, the procedure for emissions calculation
under Part B is left to the choice of project except using the country-specific emission fac-
tor. The emission savings, as a rule, can be determined with the help of a baseline which
means comparing the situation between an actual project and in the hypothetical absence
of a project.

The amount of emissions saved can be calculated by the usual methods, but the effect
that the project has is often difficult to define: What has actually been influenced by the
TA project in its effective sphere of operation? This could well be done through quantifi-
able and measurable indicators that have been set in project designs, according to the
Framework for Contracts and Cooperation (AURA) approach. In addition, some energy-
related projects do follow other methods like the approach developed for energy projects
implemented on behalf of the Government of the Netherlands (Energising Development,
EnDev) which have stringent indicator systems to quantify their savings and impact. All
these indicators are set in the project inception stage itself. The projects are required to
do a baseline study and monitor their impact and the achievements of these indicators
regularly. In all these cases, the only additional task, due to this guideline, is to translate
the calculated energy savings into GHG emission savings and report them in a uniform
way.

Therefore to summarise the difference in the approach followed in this guideline with the
others such as CDM is at the planning stage of the project AURA which would propose
certain indicators. Every year, during the project phase (or as required), these indictors
verified with the baseline and impacts are quantified / monitored. This will result in a real
achievement of the project which might create such impacts at different stages during
the implementation phase. It is assumed that an impact would last for 10 years from its
implementation. However in the case of a CDM project under UNFCCC, the emissions
saving due to the project are estimated according to methodology and are considered for
10 years. However, each year these emission reductions would be verified and certified
(there could be a variation in the emissions saved due to project each year).

The GHG emission savings sometimes result from direct interventions of the project,
like a pilot or demonstration project or direct support to the implementation of energy
systems. In these cases, the GHG emission savings are a direct benefit (outcome) of the
project interventions, according to the GTZ project results chain and are a direct benefit
before the attribution gap. In these cases, the GHG emission savings would be stated as
a direct contribution from the project to GHG emission savings due to project inter-
ventions.

In many cases, where the project works more on a policy-advisory level and assists in the
implementation of regulations, training and capacity measures, the GHG emission sav-
ings are mostly not declared as a direct benefit but as an indirect benefit and therefore
beyond the “attribution gap” as per GTZ’s impact chain approach (for more detailed
information on AURA, (refer to attachment 9). In these cases the GHG emission savings
of project interventions are called an indirect contribution to GHG emission savings
due to project interventions.

In summary, the GHG emission savings of a project consists of a direct and an indirect
contribution. The total amount of GHG emission savings is calculated, based on an
utilisation period of 10 years for the implemented energy systems in accordance with the
UNFCCC approach. Undoubtedly, most energy systems have a longer technical lifetime,

5 Project here is used synonymously with programme, programme component or individual measure.

Part B
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but in a majority of the cases, the demand and supply situation in a project environ-
ment is changing within that time-frame and assumed conditions do not apply for much
longer. Only in cases of energy-efficiency measures in buildings, is a longer period of
20 years assumed. This is a conservative assumption to avoid over-estimation of GHG
emission savings.

In the following section, examples for part B GHG emission savings are presented. De-
tailed discussions of the field-tested examples are presented in the attachments 4-8. In
the case of renewable energy projects, the guidelines give some examples. Likewise, in the
case of energy-efficiency projects, examples are given for energy-efficiency measures in
buildings, power plant improvement measures and energy-efficiency measures in agro-
industry. But no general approach can — or, should be — suggested, as they all conform to
a different pattern.

In general, the approved baseline methodologies of the CDM Executive Board, under the
Kyoto Protocol, are a good guidance on how to quantify GHG emission savings. See an
overview about an actual list for approved methodologies in the Annex 3.

To summarise the approach under Part B

Step @ Identify the indicators or a baseline (through baseline study conducted under the
project). The calculation of GHG emission savings, due to a project intervention, can be
categorised based on the type of project and the baseline it replaces (depends on end use
of output).

Step @ Analyse the performance parameters of indicators or monitor the project im-
pact/achievements of the project compared to baseline in a year.

Step 3 Translate this data into GHG emissions saved due to project implementation us-
ing methodology(ies) mentioned under UNFCCC (http://www.unfccc.int or http://cdm.
unfccc.int/methodologies/index.html) or 2006 IPCC Guidelines for National Green-
house Gas Inventories or any other suitable approach developed under the project.

* While doing this, if the emission factor of a country is required (for example, ex-
ported electricity to national grid by the project(s)), then visit UNFCCC website for
recently submitted documents under CDM or ]I
(http:/fwww.unfccc.int or http://cdm.unfccc.int/Projects/projsearch.html).

o If sufficient data is available, then calculate using the “Tool to calculate the emission
factor for an electricity system” (http://cdm.unfccc.int/methodologies/Tools/EB35_
repan12_Tool_grid_emission.pdf)

o If fossil fuel is saved due to the project, then calculate the emissions using 2006
IPCC Guidelines for National Greenhouse Gas Inventories.

* Also follow some of the examples listed under Table 3.

Part B
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Table 3 An overview of the examples analysed under Part B

tord bl

Grid/mini-grid use of r energy sy

Mini-Hydro Power for Sustainable Economic Development, Indonesia

Wind Park in Jordan (TERNA Project)

Photovoltaic (PV) systems in Mexico up to 30 kW

Use of micro hydroelectric power in the Solomon Islands — diesel grid

Electricity generation from biogas and biomass systems in Palm Oil Mills in Thailand

Caribbean Renewable Energy Development Program (CREDP/GTZ)

Use of renewable energy in the household energy sector

Solar water heating systems replacing LPG fired heaters in Mexico

Decentralized energy supply project/houschold energy (solar home systems) in Bolivia

Energy Efficiency projects
Energy Efficiency of Existing Buildings (EEEB) — China

Power Plant Optimisation in China
— Environmental Protection and Energy Management (EEIP)

Energy & Eco-Efficiency in Agro-Industry (E3Agro) — Thailand

Type: Grid connected mini hydro power
Baseline: Mini grid emission factor
Monitoring system: Number of persons connected as per Energising Development (EnDev) and estimated electricity generated

Type: Grid connected wind energy
Baseline: Grid emission factor sourced from CERUPT®
Monitoring system: Metered electricity generated

Type: Grid connected PV systems
Baseline: Grid emission factor sourced from latest submitted Project Design Document under CDM, November 2007
Monitoring system: Estimated electricity generated (as per SiMIMex” and AURA)

Type: Grid connected micro hydro power
Baseline: Island grid — diesel-based power system
Monitoring system: Metered electricity generated

Type: Grid connected biogas and biomass power generation systems
Baseline: Grid emission factor sourced from latest submitted PDD under CDM
Monitoring system: As per procedures established under CDM, Benchmarking and AURA

Type: Grid connected hydro and wind energy systems
Baseline: Island grid — diesel based power system
Monitoring system: Metered electricity generated

Type: Renewable energy houschold application
Baseline: Replacement of LPG used
Monitoring system: Newly installed collector area (as per SiMIMex and AURA) and estimated hot water production

Type: Renewable energy household application
Bascline: As per suggested approach under CERUPT®
Monitoring system: Number of systems installed and their watt peak (Wp) and estimated electricity generated

Type: Energy Efficiency in buildings
Baseline: Coal used for space heating
Monitoring system: Measurement of energy saved and estimation of coal saved (as per AURA)

Type: Energy efficiency in power plants
Baseline: Measurement of coal consumption before improvement
Monitoring system: Evaluation of test reports for each optimization measure in each power plant

Type: Energy Efficiency in Agro-Industry
Baseline: Benchmarking — adding value to waste, avoided methane emissions, grid electricity and fossil fuel replaced
Monitoring system: Benchmarking and AURA

The background calculations related to Part B of the above projects are included as examples in the worksheets of the Excel spreadsheet in Annex 1.

6 Certified Emission Reduction Unit Procurement Tender

~

Sistema de Monitoreo orientado hacia Impactos para las actividades de la GTZ en México (Impact-based monitoring system for activities of GTZ in Mexico)

8 J.W. Martens, S.N.M. van Rooijen, M. T. van Wees, F. N. Nieuwenhout, V. Bovée, H.J. Wijnants, M. Lazarus, D. Violette, S. L. Kaufman, A.P. H. Dankers (2001): Standardised Baselines and Streamlined
Monitoring Procedures for Selected Smallscale Clean Development Mechanism Project Activities, Volume 2c: Baselines studies for small-scale project categories - A guide for project developers (Version 1.0).

Ministry of Housing, Spatial Planning and the Environment of the Netherlands, p. 33.
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Emission Calculations

> Case A »» Example 1

Part B

Case A Grid/ mini grid connected use of renewable energy systems

Case A covers the following types: wind energy, micro-hydroelectric power plant, photo-
voltaic solar-energy, use of biomass etc. which replace conventionally-generated electricity.

Example 1 Mini-Hydro Power (MHP) for Sustainable Economic Development, Indonesia

The Project support focuses on capacity-building for local manufacturing of mini-hydro
equipment ,a sustainable Mini Hydro Power Project (MHPP) planning and develop-
ment, operation, management issues and income-generating end-use of energy. Barriers
with regard to the regulatory framework and the access to financing are also addressed,
in order to create a self-sustaining market for rural energy services. As a result, rural areas
in Java, Nusa Tenggara Barat, Nusa Tenggara Timur, Sulawesi and Sumatra will be ad-
equately supplied with energy generated from mini-hydropower.

As MHPP is part of the Dutch funded Energizing Development program, the project
developed a customized method of monitoring, compatible with the requirements of
the Dutch Directorate General for International Co-operation. It is suggested to use this
baseline and monitoring procedure, to calculate the emission savings due to the project,
without the need for collecting additional site data.

Opverall objective: Electric power supply from mini-hydro power is improved in the pri-
ority regions of German-Indonesian development cooperation, as well as in additionally
— selected rural areas on Sulawesi, Java and Sumatra.

Indicators (partly): Social infrastructure facilities (schools, health stations, community
centers serving a total of up to 14,000 people), are provided with electricity from mini-
hydro power schemes. Furthermore, some 167,000 people are supplied with household
energy (apart from energy for cooking) generated from mini-hydro power.

In the case of MHPD, the following approach — discussed with the respective GTZ prin-
ciple advisor and the project manager — was chosen:

The monitoring system, already established, will be used for measuring the climate-change
mitigation. This system counts the number of persons supplied with sustainable house-
hold energy (except cooking), the number of social infrastructure facilities connected
and the additional productive uses of energy, as a result of the project activities. This is
compared with the figures before the start of the project, which serve as the baseline. The
established monitoring system monitors directly the number and the individual size of
installed mini-hydro power plants in a given year.

From these figures, the average size (26.5 kW) and the total number of newly-installed
mini hydro power plants in an individual year (20 in 2006) can be derived without any
additional effort: 26.5 kW x 20.

For the baseline, the average operating time of a diesel generator in a village, which would
be replaced by the mini hydro power plant, is assumed for the calculation of the generated
electricity amount.” This is used for the calculation of the “saved CO,”. In this case, it has
an average operating time of four hours/day for 365 days/year.

The mini hydro power plants are operating more hours per day, but the saved CO, emis-
sions are based on the baseline electricity consumption before the project starts, when it
is assumed that the diesel generator would be running only four hours per day.

Comment: It is worth rethinking that approach in fiuture, when villages develop and they will
use more electricity for a longer period during the day, as the local economy develops.

9 Excluding stand alone renewable energy schemes. In most villages in Indonesia electricity supply from
small diesel gensets represents the only alternative to grid supplied power and is therefore taken as the
baseline reference.
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The average CO, emission of a diesel generator of the size commonly installed and oper-

ated in rural villages is 1.3 kg CO,/kWh.

'The following Table 4 gives the details on emission factor for mini-grid systems.

Table 4 Emission factors for diesel generator systems (in kg CO,e/kWh*) for three dif-
ferent levels of load factors**

i) Mini-grid with

temporary serv-
Cases Mini-grid with ice (46 brlday) 1. gvid with
in kg CO,e/lkWh 24 hour service ii) Productive storage

applications

iii) Water pumps

Load factors (%) 25% 50% 100%
<15 kW 2.4 1.4 1.2
>=15 <35 kW 1.9 1.3 1.1
>=35 <135 kW 1.3 1.0 1.0
>=135<200 kW 0.9 0.8 0.8
> 200 kW*** 0.8 0.8 0.8

* A conversion factor of 3.2 kg CO,per kg of diesel has been used (following revised 1996 IPCC Guidelines
for National Greenhouse Gas Inventories)
** Figures are derived from fuel curves in the online manual of RETScreen International’s PV (photovoltaic)
2000 model, downloadable from http://retscreen.net/
*** Default values
Source: Reproduced from approved small-scale methodology AMS-1.D under CDM

This result in CO, saving as direct benefit (outcome) of the project activity means that the
activities of the MHPP project can be called “direct contribution to CO, saving”.

Direct contribution to CO, saving/yr = 26.5 kW x 20 nos. x 4 h/d x 365 d/yr x 1.3 kg
CO,/kWh = 1006 tCO,/yr.

In addition to this direct contribution during the project implementation, indirect ben-
efit is also attributed to the project. Through the existence of the MHPP project and the
services provided by itself and its partners, an additional 20 mini-hydro power projects
were developed for the respective project year (for the example — 2006). In these mini-
hydro power projects, MHPP is not directly involved, but their partners and, through the
information and know-how provided via the various media (internet, manuals, training
courses, videos, technical literature, etc), the project contributes to the realization of these
additional power plants. Although the project is not actively involved in their imple-
mentation, without the existence of the MHPP project, these other projects would not
materialize. In general these Mini-Hydro power plants are of higher capacity and replace
diesel generators, which run on average 6 h/d.

This result in CO, saving as “additional indirect contribution” can be calculated as: Ad-
ditional indirect contribution to CO, saving/yr = 35 kW x 20 nos. x 6 h/d x 365 d/yr x
1.3 kg CO,/kWh = 1993 tCO,/a.

12
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Table 5 Calculation of GHG emission savings through Mini Hydro Power (MHP) as line of action 1 (direct contribution)

Basic unit Year
Type of project activity 2002 2003 2004 2005 2006 2007
Installed capacity ] kW - - - - 530 -
Equivalent full load operating hours j h - - - - 4 -
L o

Energy generated by the project activity } MWh/yr - - - - 773.80 -
Auxillary energy consumption within the plant MWh/yr - - - - - -
Total replaced electricity of the national grid/yr MWh - - - - 774 -
Project assumed utilisation period 10 years yr 10 10 10 10 10 10
Total replaced electricity of the national grid/10 yr MWh - - - - 7,738 -
Baseline Emission Factor (conservative) t CO,/MWh 1.3 1.3 1.3 1.3 1.3 1.3
Scenario 1: GHG Emission saved during one year kg CO, - - - - 1,005,940 -
Scenario 2: Direct contribution to CO, emission saved ¢ CO, i i i i 10,059 i

through assumed utilisation period of 10 years

2008

10

1.3

Total (3)

530
1,460

774

774

7,738

1,005,940

10,059
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Table 6 Calculation of GHG emission savings through Mini Hydro Power (MHP) as line of action 2 (indirect contribution)

Basic unit Year Total (3)

Type of project activity 2002 2003 2004 2005 2006 2007 2008

Installed capacity ] %% - - - - 700 - - 700
Equivalent full load operating hours j h - - - - 6 - - 2,190

\ o

Energy generated by the project activity } MWh/yr - - - - 1,533.00 - - 1,533
Auxillary energy consumption within the plant MWh/yr - - - - - - - -
Total replaced electricity of the national grid/yr MWh - - - - 1,533 - - 1,533
Project assumed utilisation period 10 years yr 10 10 10 10 10 10 10

Total replaced electricity of the national grid/10 yr MWh - - - - 15,330 - - 15,330
Baseline Emission Factor (conservative) t CO,/MWh 1.3 1.3 1.3 1.3 1.3 1.3 1.3

Scenario 1: GHG Emission saved during one year kg CO, - - - - 1,992,900 - - 1,992,900
Scenario 2: Indirect contribution to CO, emission saved ¢ CO, i i i i 19,929 i i 19,929

through assumed utilisation period of 10 years
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Therefore the GHG emission savings of this project can be reported in the uniform format as:

Table 7 Direct and indirect contribution to CO, emissions saved

Inflo.nesia: Savings in t CO,

Mini-Hydro Power for Sus- (based on 10 years of utilisation)

tainable Economic

Development, (MHPP) 2006 2007* 2008* Total
Direct contribution

to CO, savings through 10,059 10,000* 10,000* 30,059*
MHP plants built

Indirect contribution

to CO, savings through 19,929 20,000* 20,000* 59,929*
MHP plants built

Total contribution

to CO, savings due to 29,988 30,000* 30,000* 89,988*
project

* Values for 2007 and 2008 are just assumed to show the principle

Hence the above information could be reported as:

e Part B: The project directly and indirectly contributed to CO, savings of 89 988 t
CO,, (of which direct contribution is 30 059 t CO,) when the utilization period of
the system is assumed to be for 10 years.

Wind Park in Jordan

At the end of 1999, Jordanian Ministry of Energy and Mineral Resources (MEMR) ap-
plied to GTZ for assistance in conducting wind measurements and preparing feasibility
studies for two locations in Agaba and Shawbak. GTZ supported MEMR and National
Energy Research Center (NERC) for an evaluation of the feasibility study that revealed
good conditions for setting up wind farms at both locations. Analyses at the Agaba loca-
tion showed a mean wind velocity of 6.8 m/s at a height of 40 m, but these measurements
were associated with uncertaintie, since long-cycle changes to the wind climate have been
ascertained in these areas. Early in 2002 the Jordanian Ministry of Energy requested in-
ternational tenders for the construction and operation of wind farms at the investigated
locations.

The Wind Park, consisting of 37 wind turbines, with each turbine generating around 600
to 700 kW, will feed around 55,000 MWh/a into the country’s high-voltage grid and
thereby displace the energy being generated by conventional power plants (diesel engines,
oil-fired steam boilers with gas turbines, or gas-fired gas turbines).

Here the country specific emission factor without T&D losses is used (because the elec-
tricity generated is fed directly into the high-voltage national grid) and is sourced from
CERUPT" guidelines, as there is no other data source — for example from a proposed
CDM project. Since 2001, as these guidelines have not been updated, it is not encouraged
to use them if there is an alternative. The economic utilisation period of the plant is taken
to be 10 years. On this basis, the GHG emission savings amount to 410850t CO,.

10 J.W. Martens, S.N.M. van Rooijen, M.T. van Wees, F. N.Nieuwenhout, V. Bovée, H.J. Wijnants, M.
Lazarus, D. Violette, S.L. Kaufman, A.P.H. Dankers (2001): Standardised Baselines and Streamlined
Monitoring Procedures for Selected Smallscale Clean Development Mechanism Project Activities, Volume
2c: Baselines studies for small-scale project categories - A guide for project developers (Version 1.0). Minis-
try of Housing, Spatial Planning and the Environment of the Netherlands, p. 33.

Part B
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Table 8 Calculation of GHG emission savings through the Wind Park in Shawab, Jordan
compared to baseline replacement of electricity from the national grid

Basic unit Year Total (¥)
2002
Size MW 25
Energy generated per year through wind park kWh/a 55,000,000
Baseline:
National grid CO, emission factor in 2000
without T&D losses (as per CERUPT) kg CO,/kWh L7A7
Replaced electricity of the national grid kWh/a 55,000,000
GHG Emission of baseline kg CO,/a 41,085,000
Assumed utilisation period of the project years 10
Total CO, emmision saved kg CO; 410,850,000
through assumed utilisation period of 10 years + CO, 40,850
Direct contribution to CO, emission saved + CO, 410,850

through assumed utilisation period of 10 years

‘Therefore the above information could be reported as:

e Part B: The project directly contributed to CO, saving of 410 850 tCO,, when a
utilisation period for the Wind Park is assumed to be 10 years.

Example 3 Grid connected Photovoltaic systems in Mexico (up to 30 kW)

GTZ focuses its work in Mexico on the priority area of environmental management and
sustainable use of natural resources which also cover the promotion of renewable energies

[Partner Secretary of Energy - SENER, Mexico)].

Solar PV systems is one of the lines of action under the promotion of renewable energy,
whereby the program contributed to a regulation which enables grid connected PV sys-
tems (up to 30kW) to benefit from a net-metering mechanism. That was not legally pos-
sible before. The contribution (in this case an indirect contribution to GHG emission
savings) can be quantified simply by the additional installed area of PV and its annual
electricity production which is replacing conventional power from the national grid. The
country-specific emission factor was sourced from the latest submitted Project Design
Document under CDM, as of August 2007"". The specific yield of a PV system was cal-
culated with around 1400 kWh/kWp/a by using a simulation software (PV SOL rel. 3.3).
As this PV program is about to start, the assumed data for 2007 and 2008 were used in
this display, to show it as an example (they are not real data).

11 Tultitlan — EcoMethane Landfill Gas to Energy Project (2007): Available at http://cdm.unfccc.int/
UserManagement/FileStorage/6FJO0TTNGS7EWZTXR2ZCGNPB3EWAQR (accessed in August
2007). In A document submitted under UNFCCC for CDM credits, p. 57.
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Table 9 Calculation of GHG emission savings through grid connected PV systems in Mexico compared to baseline replacement of electricity from national grid

¢ a)dwex3y ««< y ase] <

Basic unit Year Total (3)
1993 2004 2005 2006 2007 2008 2009

Assumption: due to project in future grid connected W /a i i i i 500 1,000 :

PV systems can be connected
Assumption: Elect.ricity production of PV systems in KWh/KW pla 1,400

Mexico
Energy generated by the project activity MWh/a - - - - 700 1,400 - 2,100
Auxillary energy consumption within the plant MWh/yr - - - - - - - -
Total replaced electricity of the national grid /yr MWh - - - - 700 1,400 - 2,100
Assumed utilisation period for solar systems of 10 years yr 10 10 10 10 10 10 10
Total replaced electricity of the national grid /10 yr MWh - - - - 7,738 - - 21,000
Baseline Emission Factor (conservative) t CO,/MWh 0.467 0.467 0.467 0.467 0.467 0.467 0.467
GHG Emission saved during one year t CO, - - - - 327 654 - 981
Additional indirect contribution to CO, emission saved ¢ CO, i i i i 3269 6,538 i 9,807

through assumed utilisation period of 10 years

Therefore the above information could be reported as:

e Part B: The project indirectly contributed to CO2 savings of 9,807 t CO,, when a utilization period for the PV systems is assumed to be 10 years.
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Example 4 Use of micro-hydroelectric power in the Solomon Islands — diesel grid

‘This micro-hydroelectric power plant replaces the electricity generated by diesel genera-
tors in an island grid. Within the framework of this TA project, the micro-hydroelectric
power plant (150 kW) was planned, built and put into operation. The electricity gener-
ated by the hydro-electric plant displaced the electricity in a mini-scale diesel grid, show-
ing a specific CO, factor of 0.8 kg CO,/kWh| (refer to the Table 4 for details on emission
factor for mini grid systems).

The economic utilisation period of the plant is taken to be 10 years. On this basis the
GHG emission savings amount to practically 2,248 t CO, during the effective utilisation
period of the plant.

Table 10 Calculation of GHG emission savings through the micro-hydropower plant in
Solomon Islands, compared to baseline replacement of Island-based mini-scale diesel grid

Basic unit Year Total (5)
2002
Size kW 150
Energy generated per year kWh/a 280,972
Baseline: Selected Case - Mini diesel grid > 200 kW kg CO, /kWh 0.8
Replaced diesel generator electricity kWh/a 280,972
GHG Emission of baseline per year kg CO,/a 224,778
OR
Replaced diesel for generator litre/a 0
with specific CO, value for diesel kg CO, /litre 2.64
GHG Emission of baseline per year kg CO,/a 0
Assumed utilisation period of the project years 10
Total CO, emmision saved kg €O 2,247,776
through assumed utilisation period of 10 years : CO, 2,248
Divrect contribution to CO, emission saved + CO, 2,248

through assumed utilisation period of 10 years

Therefore the above information could be reported as:

e Part B: The project directly contributed to CO, savings of 2,248 t CO, when a udili-
sation period for the micro hydro plant is assumed to be 10 years.

Example 5 Electricity generation from biogas and biomass systems in Palm Oil Mills in Thailand
The aim of the Thai-German E3Agro Project is,

a) to strengthen the competitiveness of the Thai agro-industry through the implementa-
tion of cost-effective production process technologies and professional management
techniques

b) to promote the efficient use of energy and improve the utilization of biomass for
energy production.
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The project integrates the overall management of quality, environment, energy and in-
formation into a combined system of international best-practice manufacturing. The first
sector targeted under the programme is Palm Oil Mills (POMs). The data below indicates
the electricity production from biogas and biomass power systems in POMs. Further
energy efficiency and process improvement measures in the three sectors and related data
is presented under example C.3.

Generated electricity from biogas and biomass is exported to the grid: Over 90% of the
CO, mitigation of E3Agro so far has been achieved in the palm oil industry as a direct
contribution, mainly through nine projects, which were independent from GTZ sup-
port, developed as CDM projects. Most of them are currently already approved — or
under request for approval — by the Thai DNA. The GTZ is directly involved in one Palm
Oil project, where GTZ wants to buy the CER’s for its own purpose. These nine CDM
Projects would add up to 440,996 t CO,e annually calculated according to the method-
ologies used for these CDM projects. This number includes avoided methane emissions
due to the implementation of biogas plants and electricity/thermal energy generation
using biogas and biomass. Two projects among these are biomass plants that generate
electricity.

At the beginning of the project in 2004, no POM was selling electricity to the grid. There
was one pilot biogas plant at that time and it released methane unutilised. It is assumed
that, due to the implementation of these nine projects under the programme, a tenfold
increase of CO, emissions was evident and that saving will result as an indirect contribu-
tion due to the replication of the concept in other POMs in the future. However, as this
indirect contribution cannot be quantified, it is not considered in the final display of the
results.

Table 11 Emissions saved due to biogas and biomass projects developed as CDM projects
in Thailand
Basic unit Year Total (3)
Part B.1: Palm oil mill energy savings 2006
a) Generated electricity from biogas and biomass is exported to the grid

Natural Palm Oil Company Limited — 1 MW Electricity Generation and Biogas

Plant Project t COselyr 14.480
Chumporn Applied Biogas Technology for Advanced Waste Water Management t CO,elyr 30.028
Organic Waste Composting at Vichitbhan Plantation, Chumporn Province t COyelyr 265.000
Wastewater treatment with biogas system in palm oil mill at Sikao, Trang t CO,elyr 16.446
Wastewater treatment with biogas system in palm oil mill at Saikhueng, Surat Thani = t CO,e/yr 18.570
Wastewater treatment with biogas system in palm oil mill at Sinpun, Surat Thani t CO,elyr 17.083
Wastewater treatment with biogas system in palm oil mill at Bangsawan, Surat Thani ¢t CO,e/yr 14.068
Wastewater treatment with biogas system in palm oil mill at Kanjanadij, Surat Thani =t CO,e/yr 17.083
Univanich lamthap POME biogas project in Krabi t COselyr 48.238
Total emissions saved t CO,elyr 440.996
Direct contribution

to CO,e emission saved through assumed utilisation period of 10 years t CO, 4.409.960

‘Therefore the above information could be reported as:

e Part B: The project directly contributed to CO, savings of 4,409,960 t CO, when
the utilisation period for the biogas and biomass plants is assumed to be 10 years.
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Example 6 Caribbean Renewable Energy Development Program (CREDP/GTZ), America NA

‘The Caribbean region is currently heavily dependent on fossil fuels, with petroleum prod-
ucts accounting for an estimated 93% of commercial energy consumption. Despite the
substantial wind, solar, hydropower and biomass resources, renewable energy provides
less than 2% of the region’s commercial energy. In 1998, 14 Caribbean countries and two
British dependencies agreed to work together, to prepare a regional project to remove
barriers for the use of renewable energy and thereby foster its development and com-
mercialization.

The Caribbean Renewable Energy Development Programme (CREDP) was launched
with the major objective of demonstrating and strengthening the ability of Caribbean
countries to mobilise investors within the energy sector, to shift from conventional energy
investment towards renewable energy investment. The CREDP concentrates on those
renewable energy technologies (RET) that have the widest possibility of duplication and
strong potential for reducing GHG emissions.

The GTZ project (CREDP/GTZ) is a financially and organisationally separate project
that is closely co-ordinated with the CREDP/UNDP project of the overall programme
which is headquartered at the Caribbean Community (CARICOM) Secretariat in Guy-
ana. The aim of the CREDP/GTZ is to support decision- makers in selected Caribbean
countries in creating favourable framework conditions for RE-investments and initiate
the realisation of RE-investment projects.

CREDP/GTZ provides Technical Assistance to Caribbean Countries through interna-
tional and regional renewable energy experts and through capacity building measures in
renewable energies, for staff members of energy ministries and electric utilities. While the
CREDP/UNDP project involves all CARICOM member countries, the CREDP/GTZ
concentrates on selected countries that can be taken as models for the situation in the
Caribbean and present prospects of successful implementation and transfer of the experi-
ence gained to other countries. The selected countries for the current project phase are:
Jamaica, Dominica, St. Lucia, St. Vincent and the Grenadines and Grenada.

The CREDP/GTZ has its project office in St. Lucia, hosted by the CARICOM’s Carib-
bean Environmental Health Institute (CEHI). The first phase of the German Project was
completed in April 2008 and is currently in the second phase which would last until
2012.

The results achieved have been:

a) The project analyzed - and in part commented on - the Energy Sector Policy and Strat-
egy in three countries (Jamaica, Dominica and Grenada) and drafted Energy Policy
documents for St. Lucia, St. Vincent and the Grenadines - presently under review of
the respective governments. The project is also assisting the government of Dominica
in setting up the National Regulatory Commission and in elaborating the rules and
regulations for the enacted new Electricity Supply Act.

b) Fourteen Renewable Energy project proposals have been identified and studied at pre-
and feasibility-level so far. Among these, five technically, economically and financially
viable projects (all hydropower) in Jamaica, St. Vincent and Dominica through it pro-
posals submitted to the potential investors. Three wind energy projects are being pre-
pared in St. Lucia, St. Vincent and the Grenadines and Barbados. Further wind energy
projects are under review in St. Kitts and Nevis and Dominica.

¢) The series of Technical Seminars on Renewable Energies, which were jointly organized
by CARILEC, CREDP/GTZ and CREDP/UNDDP, and other PR measures like the
regular involvement of the project in the annual “Energy Week” in St. Lucia have lead
to an increased awareness and raised interest of utilities and private investors in renew-
able energy projects.

The results that could be considered under the analysis of saved CO, emissions are renew-
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able energy projects approved due to the intervention of the project i.e. point b). In all
these countries, currently the electricity is supplied using large scale (> 200 kW) diesel
based power systems. Therefore from the Table 4, emission factor could be considered as
0.8 t CO,e/MWh and the results are summarised in Table 12.

Table 12 Emissions saved due to renewable energy projects developed in Caribbean

Basic unit  Value Remarks
Wind Park Sugar Mill Saint Luci MWhiyr  24,4gp On @ conservative basis - 12.6
ark ouga ? Her ¥ ’ MW at 22% capacity factor
Wind Park Ribishi Point St. Vincent MWh/yr 12,400 On a conservative basis - 6 MW at

23% capacity factor

Micro Hydro Power Great Low Land River Jamaica ~ MWh/yr 16,650 2MW capacity — new

Micro Hydro Power South River, SVG MWh/yr 2,180

Additional generation after rehabil-
itation and expansion of the plant

Additional generation after rehabil-

Micro Hydro Power Richmond, SVG MWh/yr 2,360 itation and expansion of the plant
Micro Hydro Power John Compten Dam, St. Lucia ~ MWh/yr 543 190kW capacity — new

Micro Hydro Power New Town, Dominica MWh/yr 1,198  145kW capacity — new

Total electricity saved MWhlyr 59,731

Case B

Example 1

Therefore the above information could be reported as:

e Part B: The project directly contributed to CO, savings of 477 848 tCO, when the
utilisation period for the renewable energy power systems is assumed to be 10 years.

Use of renewable energy in the household energy sector

Solar water heating systems replacing LPG-fired heaters in Mexico

As mentioned above, under Example A.3, in the promotion of renewable energy, the
Mexico program also has one other line of action which is the promotion of solar water-
heating systems. For this part of the solar thermal systems, the project in Mexico contrib-
uted substantially to a new national program for the promotion of solar water-heaters.
The project has chosen the indicator “Additional installed square meter solar collectors
per year”, in comparison with the base-line year and the ‘business as usual’ installations
continuing without project intervention. This kind of indicator makes a quantification
of the CO, emission savings possible. Already for the year 2005 and 2006, an additional
collector area of around 60,000 square meters was estimated, based on the installed moni-
toring system of the project. The base for this systematic monitoring system is explained
in the SiMIMex Handbook, which gives a conclusive approach for monitoring. This
handbook is in the attachment 10.

The baseline was established by monitoring the annual installation of the square meter
collector area since 1993 up to 2004. This led to a normal increase of installation of
around 40 240 m?/a. The annual savings of a collector system in Mexico for this purpose,
were calculated using a simulation tool (T-Sol 4.3) and resulted in around 821 kWh/
m?/a and an LPG-fired boiler with an annual boiler efficiency of 85%.

The project manager in Mexico has chosen to have the contribution of the GTZ classified
as an indirect contribution to the national solar water-heating programme (the figures for
2007 and 2008 are only for display purpose).

Part B
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Table 13 Calculation of GHG emission savings through solar water-heating systems in Mexico compared to baseline where LPG is used

Baseline: Total installed collector area in the past

Annual normal increase

New installation due to intervention

Additional installation due to intervention

Assumed useful thermal heat provided by solar
system installed

Replaced fossil fuel: Assumption LPG replaced
LPG with NCV (as per PICC 1996 guidelines)
Assumed efficiency of water heater

Amount of LPG replaced

Specific CO, emission for LPG

Assumed utilisation period for solar systems of 10
years

CO, emission saved during one year

Indirect contribution to CO, emission saved
through assumed utilisation period of 10 years

Therefore the above information could be reported as:

Basic unit

m?/a

m?*/yr

m?/a

kWh/m?/a

M]J/kg
%
kg/a

kg CO, /kg LPG

yr

t CO,

t CO,

Year
1993 2004 2005 2006 2007 2008
200,000 642,644
40,240
100,278 96,764
60,038 56,524 70,000 80,000

821
47.31
0.85

4,413,972 4,155,622 5,146,406 5,881,606

2.95 2.95 2.95 2.95

10 10 10 10
13,021 12,259 15,182 17,351
130,212 122,591 151,819 173,507

e Dart B: The project indirectly contributed to CO, savings of 9,807 t CO,, when a utilization period for the PV systems is assumed to be 10 years.

Total (3)
2009

- 266,561
- 19,597,606
2.95

10
- 57,813
- 578)129

g 17
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Example 2 Solar home systems in Bolivia

‘The emission reduction levels achieved by TA projects in the decentralized electricity sup-
ply sector through the introduction of renewable energy systems can be calculated, but
the establishment of a baseline can be quite cumbersome and requires a lot of field-data
research.

With “Household Electricity Systems” the project-specific GHG emission savings can be
estimated roughly by using empirical equations (suggested under CERUPT) for selected
renewable-energy systems, based on the given characteristic figure for the systems used,
e.g. Watt peak (Wp) for PV systems:

Table 14: Empirical equations for renewable energy systems (if no baseline is available)
in kg CO,/ year'.

Baseline for daily energy consumption of a household of 50 - 500 Wh/d
Standardised emission reduction factor (baseline emissions minus project emissions)
General small renewable

75 kgly + 0.8* (daily energy consumption in Wh/d) in kg CO,/y/Wh/d

household electrification
Solar home systems 75 kgly + 4 * (Power in Wp) in kg CO, /y/Wp

Pico hydropower 75 kgly + 2 * (Installed capacity in W) in kg CO, /y/W

Wind battery chargers 75 kgly + 350 * D * D kgCO, /y/m?, with D = Rotor diameter in m

The result of the calculation shows the amount of CO, emissions the project has saved
per year by the installation of PV or Pico Hydro power etc.

The following procedure gives an example of a project to promote the use of solar home
systems (SHS) in Bolivia, with the number of 5,000 PVs, each of 50 Wp Module capac-
ity installed to operate for 10 years. This produces an installed performance rate totalling
25 kW. By using the simplified empirical equations from CERUPT, savings of 13,750 t
CO, over an SHS economic-utilisation period of 10 years resulted.

Table 15 Calculation of GHG emission savings through SHS in Bolivia, when no base-
line is available

Basic unit Year Total (3)
2002
Assumed daily energy consumption of household Wh/d 250
Number of systems installed / households during project = Systems 5,000
Assumed utilisation period of SHS in the project years 10
General small renewable household electrification kg CO, /year 75 +0.8*
GHG Emission of baseline per year kg CO,/a 1,375,000
Total CO, emmision saved kg CO; 13,750,000
through assumed utilisation period of 10 years : CO, 13,750
Direct contribution to CO, emission saved through + CO, 13,750

assumed utilisation period of 10 years

12 J.W. Martens, S.N.M. van Rooijen, M.T. van Wees, E. N.Nieuwenhout, V. Bovée, H.J. Wijnants, M.
Lazarus, D. Violette, S.L. Kaufman, A.P.H. Dankers (2001): Standardised Baselines and Streamlined
Monitoring Procedures for Selected Smallscale Clean Development Mechanism Project Activities, Volume
2c: Baselines studies for small-scale project categories - A guide for project developers (Version 1.0). Minis-
try of Housing, Spatial Planning and the Environment of the Netherlands, p. 33.
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‘Therefore the above information could be reported as:

e Part B: The project directly contributed to CO, savings of 13 750 t CO, when a
utilisation period for the stand-alone SHS systems is assumed to be 10 years.

Energy Efficiency projects

The kind of projects in this case would save electricity, heat and fuel, for example, in the
industry, transport and building sectors.

Energy Efficiency of Existing Buildings (EEEB) — China

Among the gross building area of 40 billion m2 in China, the civil buildings in urban
areas are around 16 billion m? - including 6.5 billion m2 heated area - but only less than
10% of them meet the 50% energy-saving standard constituted in 1996. The energy
demand of the buildings comes to around 30% of the total energy demand in China,
while the existing residential buildings in northern China waste a lot of heating energy.
Nevertheless, the indoor temperatures in the flats are still too cold during the winter
period. Disease risks for the inhabitants come along with low air-quality in the cities and
high green-house gas emissions.

The mission of the EEEB Project is to introduce advanced energy efficiency solutions and
ideas from Germany, through demonstration projects, to develop and adapt integrated ret-
rofitting concepts, technologies and financing modes suitable for the energy efliciency in
existing buildings in Northern China, to strengthen personnel and institutional capacity.

During the first year of the project (20006), the activities were mainly concentrated on
the integrated retrofitting of the buildings and the modernisation of the heating systems
of three residential buildings in compound Hebei No.1 of Tangshan, with around 6000
m? heated area. The integrated retrofitting includes thermal insulation of the building
envelope, exchange of old windows against new double-glassed windows, modernisation
of heating systems with heat cost allocators and thermal-state valves and modernisation
of the kitchen and water closets etc.

The direct-energy saving, achieved through retrofitting of the building is 39 kWh/m?/
yr without temperature correction. With the temperature correction, the energy saving
would be 78 kWh/m?/yr. This is the amount for heat energy requirement in the improved
buildings. In addition, the noise from the street traffic and dust penetration into the
living rooms has been dramatically reduced and the average indoor temperatures in the
flats rose from 15 to 22 degrees during the heating period, while still more than 50% of
heating energy was saved.

Based on the positive experiences from the EEEB project, Tangshan BEE (Building En-
ergy Efficiency) Office has worked out a suggestion to the municipal government for wide
scale retrofitting pf the city government buildings. This would include roughly 60 mil-
lion m? of heated area in the town which would mean the renovation of around 100,000
apartments in 30,000 building blocks. According to the respective project managers, re-
cent discussions with the ministry of construction indicate that this number could be up
to 2.5 billion m2 which is about one third of the total heating area of residential build-
ings in northern China. Nevertheless, a conservative number of 60 million m? has been
considered in the calculations (below) for the indirect contribution. Once this has been
implemented, it would mean a tremendous GHG emission savings, which would then be
an indirect contribution to GHG emission savings, as the EEEB project is only indirectly
involved in this. But without the pilot activity in demonstration projects, it would most
likely not have been started yet. The calculation of direct and indirect GHG emission
savings is as follows:

Part B
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Table 16 Calculation of direct GHG emission savings through three building blocks
under the project Energy Efficiency measures in Existing Buildings in China

Basic unit Year Total ()

Direct emissions saved 2006

Opverall direct reduction of heat energy requirement per m?> *  kWh/m?/yr 39
With temperature correction kWh/m?/yr 39
Total improved living area in these three building blocks m? 6,135
Net Calorific Value of Standard coal — SKE** M]J/kg 29.31
Heat losses in the heat distribution network 30%
Efficiency of heating system 60%
Heating energy derived from coal kWh/kg 3.42
Total heat energy saved kWh/yr 478,530
Savings in terms of primary energy coal kg/yr 139,953
Effective CO, emission factor (kg/TJ)*** kg CO,/T] 94,600
Oxidation factor 98%
CO, emissions saved kg of CO, /yr 380,259
Assumed utilisation period of the project years 20

Direct contribution to CO, emission saved through £ CO2 7.605

assumed utilisation period of 20 years

Table 17 Calculation of indirect GHG emission savings under the project Energy
Efficiency measures in Existing Buildings in China

Basic unit Year Total (3)

Indirect emissions saved 2007-2010

Opverall direct reduction of heat energy requirement per m?**  k\Wh/m?/yr 39
With temperature correction kWh/m?/yr 39
ﬁid;t(;gl;lz :)nlc(l)lrect contribution due to program activities dur 2 60,000,000
Net Calorific Value of standard coal — SKE** M]J/kg 29.31
Heat losses in the heat distribution network 30%
Efficiency of heating system 60%
Heating energy derived from coal kWh/kg 3.42
Total heat energy saved kWh/yr 4,680,000,000
Savings in terms of primary energy coal kg/yr 1,368,733,110
Effective CO, emission factor (kg/T])*** kg CO,/T] 94,600
Oxidation factor 98%
CO, emissions saved kg of CO,/yr  3,718,914,902
Assumed utilisation period of the project years 20

Indirect contribution to CO, emission saved through as- £ CO2 74.378,298

sumed utilisation period of 20 years

* gross area
** Standard coal (SKE) data received from project
** IPCC 2006 guidelines default emission factor for other bituminous
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‘Therefore the following figures can be reported for the EEEB programme in China,

e Part B: The project directly and indirectly contributed to CO, savings of 74,385,903
t CO,, (of which the direct contribution is 7,605 t CO,) when a utilisation period of
the system is assumed for 20 years.

Example 2 Environmental Protection in the Energy Industry (EPEI) in China

China has large coal resources and is the largest coal producer in the world. The energy
supply of the country relies on coal. Around 80% of the electricity is produced in coal-
fired power plants. Due to tremendous economic growth rates the power sector is also
developing extremely fast. Over past years, the installed capacity increased by approxi-
mately 50-70 GW per year. By the end of the year 2005, the installed capacity, based on
coal, had reached 384 GW.

On average, the specific coal consumption in Chinese coal-fired power plants lies around
15% above the specific coal consumption of power plants in Germany. The CO, emis-
sions from power plants amount to approximately 13 million tonnes per year. Acid rain
has become a serious problem and affects more than one third of China’s area. The spe-
cific water consumption in Chinese power plants is roughly 50% higher than the water
consumption in German power plants. Due to spontaneous coal-seam fires, China loses
roughly 20 million tonnes of coal per year, with negative effects on the living conditions
in the region and on the global climate due to greenhouse gas emissions.

Against that background, the overall objective of the programme is to improve the envi-
ronmental-friendly use of the resources coal and water in the examined power plants and
the protection of the coal resource in their natural deposits.

The program consists of five components:

* DPolicy advice in the field of environmental protection for coal- and power plant sector
¢ Cleaner Production in coal-fired power plants

* Process optimization in coal-fired power plants

* Water management in coal-fired power plants

* Extinguishing of coal-seam fires

The indicator for the overall objective is: Preservation of app. one million tonnes of the
natural resource coal in the province of Xinjiang, which equals the yearly coal consump-
tion of a 300 MW power plant or the reduction of three million CO2-equivalent.

The GTZ programme has done an inventory of the programme impact in the 100 coal-
power plants on which it has so far advised directly or through its partner. The inventory
looked into the reduction of local emissions, availability and performance-improvement
of the power plants, as well as reduction of coal consumption, based on GTZ advisory
service from 2001 till date. This inventory is the result of test reports for each power plant
and the detailed-impact monitoring undertaken. The preliminary results of this review
are as follows:

a) CO, emissions reduction through optimization measures in Chinese power plants

During this project, GTZ worked with 11 advisory institutes at provincial level. Up to
now, three institutes evaluated the measures (optimization measures and measures sug-
gested by partner institutes) adapted by the power plants in three provinces. The basis for
calculation is real data on coal and operating conditions. It is assumed that the average
operating time is 5,000 hours per year which is a conservative assumption in the case of
China. So far, there are about 100 monitoring reports produced in this process of evalua-
tion. It could be concluded that, up ito now, a total CO, emission reduction of 700 000
t CO, /yr has been achieved under the project.
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Other institutes are also conducting an evaluation of the power plants in other provinces.
But the data are not available until finalization of this guideline (June 2008). However,
in the northern region, there is the potential for significant improvement. It is assumed
that, if similar measures are adapted in 200 power plants, an indirect contribution to the
emissions saved would be 1,500,000 t CO, /yr.

b) Extinguishing coal-seam fires

After four years of continued effort under the project, approximately 1,000,000 tonnes
of very high quality coal were saved. Thus, it could be estimated that over a period of four
years, about 3,000,000 t CO, emissions could be avoided (the calculations are performed
as per the methodology suggested under CDM) and Table 18 indicates the details.

Table 18 Calculation of indirect GHG emission savings under the project Environmen-
tal Protection in the Energy Industry (EPEI) in China

Basic unit Year Total (X))
2006
Direct emissions saved
CO, emissions saved due to implementation of optimisation mea- ¢t CO, /yr 700,000

sures in three provinces (as pilot scale)

Indirect emissions saved
CO, emissions saved due to implementation of optimisation mea- ¢t CO, /yr 1,500,000
sures in 200 power plants in the northern region

Direct and indirect contribution to CO, emission saved through

assumed utilisation period of 10 years * €O, 22,000,000
Basic unit Value Total ()

Amount of coal saved due to the project implementation through ronnes 100,000

reduced coal-seam fires

Net calorific value of standard coal — SKE* GJ/tonne 29.31

Effective CO, emission factor (kg/TJ)** t CO,/T]J 94.60

Oxidation factor 98%

CO, emissions saved from coal savings during period of four years  t CO, 2,717,049

Indirect contribution to CO, emission saved through reduced

coal-seam fires (can be assumed only for the project duration t CO, 2,717,049

period of four years)

Total direct and indirect contribution to CO, emission saved + CO, 24,717,049

through the project

* Standard coal (SKE) data received from Project

** TPCC 2006 guidelines default emission factor for other bituminous coal

Therefore the following figures can be reported for the EEIP program in China,

e Part B: The project directly and indirectly contributed to CO, savings of 24,717,049
t CO,, (of which the direct contribution is 7,000,000 t CO,) when the energy-
efficiency improvements in the power plants are assumed to be valid for a 10—year-
period (assumed 10 years only for power plant optimisation measures). The total
direct and indirect contribution will also include the amount of coal saved through
reduced coal-seam fires of 2,717,049 t CO,, indirectly contributed through reduced
coal-seam fires during the last four years of the programme.
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Energy & Eco-Efficiency in Agro-Industry in Thailand

The aim and objectives of the E3Agro programme are explained under the example A.5.
Besides producing electricity from biogas, other energy-efficiency measures and process
improvements were adapted in Palm Oil Mills sector are as follows:

a) Due to the energy-efficiency measures adapted under the project, the specific electric-
ity consumption is reduced by an average of 9% i.e. 1.7 kWh/t fresh fruit bunch. Thus an
equal amount of electricity drawn from the grid is saved. Assuming an utilization period
of 10 years, the emissions saved are as follows:

Table 19 Calculation of GHG emission savings due to reduced specific electricity con-
sumption in POMs by 9% in Thailand

Basic unit Year Total (3)

Reduced electricity consumption 2006
Number of industries involved in the benchmarking programme 18

. . 200,000 -
Yearly processing of Fresh Fruit Bunch (FFB) t FFB/yr 300,000
On a conservative approach consider t FFB/yr 200,000
The specific electricity consumption is reduced by an average of 9% i.e. kWh/t FFB 1.7
Electricity saved kWh/yr 340,000
The country specific emission factor t CO,/MWh 0.5125
Total emissions saved t CO, lyr 174
Direct contribution to CO, e emission saved through assumed + CO, 1,743

utilisation period of 10 years

Reduced steam consumption
Yearly processing of Fresh Fruit Bunch (FFB) — conservative approach

The specific steam consumption is reduced by an average of 11% i.e.

Steam saved

Fuel used for steam production is assumed to be Residual Fuel Oil
(RFO) in the baseline scenario

Net Calorific Value of RFO

Fuel specific emission factor of RFO

Oxidation factor

Total emissions saved

Direct contribution to CO, e emission saved through assumed
utilisation period of 10 years

b) Due to the energy efficiency measures adapted under the project, the specific steam
consumption is reduced by an average of 11% i.e. 0.065 t steam/t FFB. Furthermore,
an equal amount of fossil-fuel used for thermal energy is saved. Assuming an utilization
period of 10 years, the emissions saved are as follows:

Table 20 Calculation of GHG emission savings due to reduced steam consumption in

POMs by 11% in Thailand

Basic unit Year Total (3)
2006
t FFB/yr 200,000
t steam/t FFB 0.06
t steam/yr 12,000
t RFO/t steam 0.065
TJ/ke 40.4
t CO,/T]J 77 .4
0.99
t CO, /lyr 2,415
t CO, 24,146

Part B
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¢) Due to the energy efficiency measures, the palm oil production losses are reduced by
11% i.e. 2.2 kg/t FFB. Assuming that the end use of the palm oil produced is to replace

diesel fuel, then the emissions saved are as follows:

Table 21: Calculation of GHG emission savings due to reduced palm oil loses in POMs
by 11% in Thailand

Basic unit Year Total (3)

Reduced palm oil losses 2006

Yearly processing of Fresh Fruit Bunch (FFB) — conservative approach  t FEB/yr 200,000

The oil losses are reduced by 11% i.e. kg/t FFB 2.2

Total palm oil saved tlyr 440

Assuming NCV of palm oil as TJ/ke 14.25

Oxidation factor 0.99

'SIP]::C ieélcd;;?s;)ii ;h;alc):;?o(;i(li i;;zzlduced is to replace diesel fuel, then CO, /T 74.1

Total emissions saved t CO; lyr 460

Direct contribution to CO, e emission saved through assumed + CO, 4599

utilisation period of 10 years

Another targeted sector under the programme is the starch-processing industries. The
value added, through improvement measures that could be represented in terms of cli-
mate change, from the evaluation of six starch-processing industries that are participating
in the benchmarking programme are,

a) With process improvement measures, the yield of biogas is improved by 8% in six
factories. Then the emissions saved are as follows:

Table 22 Calculation of GHG emission savings due to improved biogas yield by 8% in
biogas plants of starch-processing industries in Thailand

Basic unit Year Total (3)

Improved biogas yield 2006
Total biogas yield is improved by 8% (overall six factories) m?/yr 1,860,000
Methane content is 60% m® CHy/yr 1,116,000
Density of methane kg/m? at 0°C 0.716

@30°C ke/m®at 30°C 0.645
Quantity of methane that was avoided kg CH, /yr 719,942
GWPp4 t CO,/tCH4 21
Total emissions avoided t CO, elyr 15,119
Direct contribution to CO, e emission saved through assumed £ COLe 151,188

utilisation period of 10 years

b) With energy efficiency measures, the specific electricity consumption is reduced by an
average of 5%. Then the emissions saved are as follows:

Part B

29



Emission Calculations

> Case C »> Example 3

Part B

Table 23 Calculation of GHG emission savings due to reduced electricity consumption
by 5% in starch processing industries in Thailand

Basic unit Year Total (X))

b) Reduced electricity consumption 2006

No. of starch industries involved in the benchmarking programme 6

Starch processed t/day 200

No. of days operated in a year days/yr 200

Electricity consumption in an industry kWh/t of starch 212

Specific electricity consumption is reduced by an average of 5% i.e. MWh/yr 2544

Contry specific emission factor t CO,/MWh 0.5125

Total emissions saved t CO, /lyr 1,304

Direct contribution to CO, e emission saved through assumed : CO, 13,038

utilisation period of 10 years

The third sector targeted under the programme is shrimp farming. With the energy-
efficiency measures, the specific electricity consumption is reduced by an average of 38%
from the pilot-scale project. Although this is not that significant under pilot-scale, if simi-
lar measures are replicated across the country, then the indirect emissions saved would be
significant ,( i.e. 280,000 t CO, /yr), according to the project manager.

Therefore the GHG-emission savings of this project can be reported in the uniform for-
mat as:

Table 24 Direct and indirect contribution to CO, emissions saved

t CO, per year Total t CO, due to
project and saved
due to project

Thailand: Energy & Eco-Efficiency
in Agro-Industry (E3Agro) ~ 2005-06 2006-07 2007-08 .. 2014-15

Part B.1: Direct emissions saved due
to Renewable Energy and N . N .
3,049 3,049 3,049% ... 3,049 30,490

energy efficiency measure in
palm oil mill

Part B.2: Starch processing industries 16,423  16,423*  16,423* .. 16,423* 164,230*

Part B.3: Indirect emissions saved due
to the replication of similar

. . 280,000% ... 280,000* 2,800,000*
measure in shrimp farms
cross country'
it i Cytlngon QUaea s 19472 19,472% 299472 .. 299,472 2,994,720*

ings due to project in t CO,

* Values for 2006-07 till 2014-15 are just assumed to show the principle. However Part A emissions are

until 2007-08

Hence the above information could be reported as:

e Part B: The project directly and indirectly contributed to CO, savings of 2,994,720 t
CO,, (of which the direct contribution is 194 720 t CO,) when a utilisation period
of the system is assumed to be for 10 years.

13 (Part B.3 — from 2007-08 until 2016-17)
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The final question is how to report the results of these calculations:

The suggestion is that the guidelines and reporting of results under Part A (What are we
causing?) will become part of GTZ existing guidelines for environmental management
and reporting in country offices abroad and shall be reported on a yearly basis.

For Part B (What do we mitigate?) it could become part of a three or four year project
progress report if not part of the annually report to BMZ.

However this will depend upon internal discussions of GTZ in the near future.

Nevertheless, based on the approach and methods used, it is suggest to introduce a uni-
form reporting for the Climate Change related impact of Energy related TA projects:

Mini Hydro Power for Sustainable Economic Development Programme in
Indonesia, GTZ Project number: 2001.2037.8

Part A: The project caused around 300 t CO, during its three years of
implementation.

Part B: The project directly and indirectly contributed to CO, savings of
90,000 t CO,, (of which 30,000 t CO, are directly contributed),
when a utilisation time for the realized hydro power plants is
assumed to be 10 years.
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Annex 1l

Annexure

General Evaluation spreadsheet for Climate Change Impact of Technical
Assistance Projects

Introduction

Part A detailed
Part A short

Part B — Summary

Examples:
Indonesia, Mexico, China, Jordan, Solomon Islands, Bolivia, Thailand, Caribbean

Emission Factors Considered in the analysis of Part A

List of approved methodologies listed under UNFCCC
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Evaluating Relevant Climate Change Impact
in

Energy related Projects of GTZ

Introduction: This excel based spreadsheet is specifically designed to evaluate the relevant Climate Change
Impact in Energy related Projects of German Technical Cooperation (GTZ). The questionnaire has primarily 3
worksheets excluding Introduction and Summary and example sheets wherein the names are self explanatory. The
data that needs to be collected is broadly devided into two parts. Part A would evaluate the emissions due to
project office operation. Part B would indicate the emission saved through the implementation of project activity.

Part A could be audited in two ways and the selection is left to the project as it depends on the circumstances. If
the detailed information related to the personnel transportation (such as project owned vehicles, commuting to work
and non-road transport) of project staff, consultants and interns (all people that are on the "pay role" of the project),
electricity consumption at the site is available, then use the worksheet "Part A detailed". In circumstances where
the detailed information is not available, it is suggested to use "Part A short". In "Part A short" suggestions are
given for the quantity in each mode, which can be used in the absence of own data. However both worksheets use
Emission Factors from various sources including GTZ head quarter wherever possible.

Part B estimates the emission savings due to the implementation of project activity. Given the wide nature of
energy related projects, the emissions calculation under Part B is left to the choice of project except using the
country specific emission factor. In case of renewable energy projects the manual gives some examples as
guidance. In the case of energy efficiency projects savings must be calculated based on the individual
circumstances.

A Quick Guide

Data Sheets |
Part A Data:Transport/Electricity/Fuel related data of GTZ project site/office
Part A detailed

Part A short
Part B Data: Project impact data (Contribution from project)

Examples are given on how to caliculate emissions saved through
projects of different nature - "Ex Part B - Indonesia" Analyses the
climate change impact through Micro Hydro Power project in
Indonesia, "Ex Part B - Mexico" Analyses the climate change
impact mitigated through Solar thermal and Solar PV projects in
Mexico, "Ex Part B - China(1)" & "Ex Part B - China(2)" Analyses
the climate change impact mitigated through improvement in
Energy Efficiency of Existing Buildings and Environmental

Part B Protection in the Energy Industry (EPEI) projects in China, "Ex Part
B - Jordon" Analyses the climate change impact mitigated through
Windpark project in Jordon, "Ex Part B - Solomon Islands"
Analyses the climate change impact mitigated through Mini Hydro
Power Plant project in Solomon Islands, "Ex Part B - Bolivia"
Analyses the climate change impact mitigated through SHS project
in Bolivia, "Ex Part B - Thailand" Energy Efficiency in the Agro-
Industry, "Ex Part B - Caribbean" Analyses the renewable energy
projects development in Caribbean

|Summary: Summary of Project Assessment with regard to Climate Change contribution |




Detailed

Emissions Calculation for Part A

For project staff, consultants and interns, but not for
head guater staff visitina the project

Transport Related Emissions Unit/year Quantity/year Emission factor Number of years A"_“m?’“ of carbon
dioxide released
o (2] (3] o e
11 Transport related emissions of the project kg CO,/Unit X = kgCO,
1.1.1|Petrol car(s) owned by company liters/year 2,36 1 -
1.1.2|Diesel car(s) owned by company liters/year 2,64 1 -
1.1.3|Project or rented diesel cars km/year 0,162 1 -
1.1.4|Project or rented petrol cars km/year 0,137 1 -
1.1.5|Motor-bycles km/year 0,093 1 -
12 Vehicle for transport of goods
1.2.1[Total kilometers of small transport lorry (<3.5 tonne) [t-km/year 1,1 [ ] 1 [ ] -
13 Non-road transport of persons - Aeroplane/Train
131 Airplane - Long haul [Business class] (10 000 km) (Distance for Pekmiyr 0478 1 _
oneway)
132 Airplane - Long haul [Economy class] (10 000 km) (Distance for Pekmiyr 0307 1 _
oneway)
133 Airplane - Medium haul [Economy class] (2 000 km) (Distance Pekmiyr 0237 1 _
for oneway)
134 Airplane - Short haul [Economy class] (500 km) (Distance for Pekmiyr 0197 1 _
oneway)
1.3.5[Train - Electric (distance for one way) P-km/yr 0,066 1 -
1.3.6[Train - Diesel (distance for one way) 0,172
14 Non-road transport of goods
[ 1.4.1[Air Freight long haul [t-km/year 0,57 [ 1 1 [ 1 -
[ 1.4.2|Train freight [t-km/year 0,04 [ 1 1 [ 1 s
15 Employees commuting to work
1.5.1|Own Petrol car km/year 0,162 1 -
1.5.2|Own Diesel car km/year 0,137 1 -
1.5.3|Public Transport - Local tram, Bus & Metro P-km/year 0,074 1 -
1.5.4|Bus Diesel - long distance P-km/year 0,049 1 -
1.5.5|Motorcycle km/year 0,093 1 -
Total sum during year in t CO,: 0
. . . . . - Amount of carbon
Unit/ tity/ Ei fact Number of
Electricity Consumption at Site nit/lyear Quantity/year mission factor umber of years dioxide released
(1) (2] (3] o e
Country kg CO,/Unit X = kgCO,
Indonesia kWhlyear 0,85 1 -
China KkWhlyear 0,85 1 -
India kWh/year 0,86 1 -
Mexico kWhlyear 0,47 1 -
Caribbean kWhlyear 0,80 1 -
Germany kWhlyear 1 -
Total sum during year in t CO,: 0

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls

Instructions to Transport Related
Emissions

a) Enter the respective Unit/year data for a
year in the Column 2 - only in the applicable
cells and are highlighted "Yellow"

b) If required - should insert the rows and
copy the values accordingly

c) if the "Number of years" is other than 1 in

Column 4, then change the number and
indicate the reason as "Comment".

NOTE:

Itis anticipated that there would be changes
on yearly basis and may vary from year to
year. In such a case take an average over the
years (i.e. 4 or 5) and place the number in the
cell.

Part A detailed



Annexure 01: Country Specific Emission Factors

Emission factors

wae® [ [ ov @ [ [ ofgid ©
Country kg CO,/kWh
Indonesia 0,8000
Java-Bali grid 0,8540
China
North China Power Grid 1,0303
North East China Power Grid 1,0518
East China Power Grid| 0,9047
Middle China Power Grid 0,9746
North West China Power Grid 0,8498
South_China Power Grid 0,8434
Power Grid in Hainan Province 0,8363
India
North 0,720 0,7550
East 1,050 1,0350
South 0,790 0,8600
West 0,920 0,8950
North East 0,460 0,4550
India| 0,840 0,8600
[Mexico 0,4670
|Caribbean 0,8000

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls

Instructions to Annexure 01

For Column 1, 2 and 3:

Please follow the procedure as indicated
in the revised guidelines. Use the
applicable and conservative factor.
Note:

The Emission factors could also be
sourced from latest submitted PDD's

under CDM executive board of UNFCCC.

Part A detailed



Quick Assessment of part A related Emissions Unit/ Number of User Mode in km/year Emission Number Amount of CO, D inti Suggestion for average
caused by the TA Project nitlyear Cars Y factor of years released escription distance driven in km / year
For project staff, consultants and
interns, but not for head quater staff o (2] (3] (4] (5] (6] (7] (8]
visitina nroiect
Transport (Vehicle) related emissions of Low (1- Medium [High (25- kg . .
. = kgCO.

Ll fihe project 100 | @ok-2sk) | s50) [X| couunit [X 9C0; low Mmoo G
1.1.1{Petrol car(s) owned by project office km/year 0,162 1,00 - 5000 17500 37500
1.1.2[Diesel car(s) owned by project site km/year 0,137 1,00 -
1.1.3[Rented diesel cars - run at site kmlyear 0,137 1,00 -
1.1.4[Rented petrol cars km/year 0,162 1,00 -
1.1.5{Motor-bycles km/year 0,093 1,00 -

Unitlyear Number of Flight haul/year (distance for one Emission Number Amount of CO, Descrintion Suggestion for average
y flights/year way) factor of years released P distance (km) of flight
. Short Medium Long kg )
g - . = kgCO.
12 Non-road transport personnel - Air travel (2000) (6000) (10000) X CO,/Unit X gCO, Short Medium Long
1..1|Airplane - Long haul [Business class] (10 000 |5 0,478 1 - [Between Continents 500 2000 10000
km) (Distance for oneway)
122 AlrplanAe - Long haul [Economy class] (10 000 P-km/yr 0,307 1 - |Between Continents
km) (Distance for oneway)
Airplane - Medium haul [Economy class] (2 N ik .
1.2.3 000 km) (Distance for oneway) P-km/yr 0,237 1 Within Continent
124 Alrplan_e - Short haul [Economy class] (500 I 0,197 1 - |within a Country
km) (Distance for oneway)
. Number of Low (1- Medium |High (25- kg ) .
. = kgCO.

13 Employees commuting to work Cars/persons 10k) (10k-25K) 50) X CO,/Unit X gCO, Low Medium High
1.3.1{Own Petrol car kmlyear 0,162 1 - 5000 17500 37500
1.3.2[Own Diesel car km/year 0,137 1 -
1.3.3[Public Transport - Local tram, Bus & Metro P-km/year 0,074 1 -
1.3.4[Bus Diesel - long distance P-km/year 0,049 1 -
1.3.5[Motorcycle kmlyear 0,093 1 -

: issi A t of CO, o S tion for size of offi
Unitlyear Asslumed size of office (mz) Emission Number mount o > Description uggestion for size of office
units/yr factor of years released (m2)
. ) . ) Small (1- |Medium (304Big (50- kg ) )
= kgCO.

14 Electricity consumption of project office 30) 50) 100) X CO,/kWh X gCO, Small Medium Big
1.4.1|With Aircondition - Office 01 KWh/m?/yr 250 1 - 15 40 75
1.4.2|With Aircondition - Office 02 KWh/m?/yr 250 1 -
1.4.3|Without Aircondition - Office 01 kWh/m?/yr 50 1 - Suggestion for electricity
1.4.4|Without Aircondition - Office 02 KWh/mz2/yr 50 1 = consumption in kWh/m?/a

Office with AC 300

Total sum during year in t CO,: -

Instructions to this sheet

a) If required - should insert the rows and copy the values accordingly

b) Enter the data in the Column 2 - only in the applicable cells and are highlighted "Yellow". The same case with Column 3, but observe the respective applicable number from Column 8 and insert in Column 3.

c) if the "Number of years" is other than 5 in Column 4, then change the number and indicate the reason as "Comment".

NOTE:
It is anticipated that there would be changes on yearly basis and may vary from year to year. In such a case take an average over the years (i.e. 4 or 5) and place the number in the cell.

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls Part A short



Emissions Saved due to Project Activity

Instructions to this sheet

a) The format and data manipulation is left to the choice of the project as it varies depends on the project nature

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls Part B



Summary: Climate Change contribution of project
GTZ project number: XXXX.XXXX.X

"XXX"

Year Total tonnes of CO,
Part A: CO, emissions caused by the project t COLlyr 2005 2006 2007 2008 2000 | 2010 |duelofsaved dueto
Detailed Emissions Calculation - - - - - - - -

or
[Quick Assessment of related GHG Emissions caused by the TA Project [ -] -l | -1 -1 -] |
Total -

[Part B: Contribution to CO, savings due to project in t CO, | t CO, | -| | -] -] -] -]

Line of action XX: XXXX

GHG Emission saved during one year - t CO,/yr
GHG Emission saved through assumed utilisation period of 10 a - t CO,/10 yr
Total 0




Emissions Saved due to Project Activity - Indonesia

Line of action 1: Direct benefit (Direct contribution)

Basic unit Year Total (¥) Description
0 (2] © (4]

Type of project activity 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Installed Capacity ] kW 530 530
Equivalent full load operating hours [ T]n 4 1.460

¢ 1(OR) -

J Metered output from the project; Sum
Energy generated by the project activity MWh/yr - - - - 773,80 - - 774 all individual projects (similar

baselines) togather
. . . ) ) ) ) ) ) ) _|Sum all individual projects (baselines

Auxillary energy consumption within the plant MWh/yr implied) togather
[Total replaced electricity of the national grid/yr [Mwh | -] | -] = 774 | o -] 774 Sum all individual projects togather |
[Project assumed utilisation period 10 years [yr | 10] 10] 10] 10] 10] 10] 1007777777 |
[Total replaced electricity of the national grid/10 yr [Mwh | -] o -] o 7.738 | o -] 7.738] |

[Baseline Emission Factor (conservative) [tCO/MWh | 13| 13] 13| 13] 13| 13] 13 Y////////)|Refer worksheet "01.04 CS EF" |

Scenario 1: GHG Emission saved during one year kg CO, - - - - 1.005.940 - - 1.005.940|Result under Scenario 1
Scenario 2: Direct contribution to CO, emission saved
through assumed utilisation period of 10 years

tCO, - - - 10.059 - 10.059|Result under Scenario 2

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls Ex Part B - Indonesia



Line of action 2: Indirect benefit (Indirect contribution)

Basic unit Year Total (¥)
(1] (2] (3
Type of project activity 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008

kW 700 0 700
h 6 0 2.190
(OR) -

Installed Capacity
Equivalent full load operating hours

—

7
r
Metered output from the project; Sum
Energy generated by the project activity MWh/yr - - - - 1.533,00 - - 1.533|all individual projects (similar
baselines) togather

Sum all individual projects (baselines

Aucxillary energy consumption within the plant MWh/yr = = = = = = = “|implied) togather

[Total replaced electricity of the national grid/yr [Mwh | - ] -] - ] -] 1.533 | -] - ] 1.533]Sum all individual projects togather |
[Project assumed utilisation period 10 years [yr | 10| 10| 10| 10| 10| 10| 10077777/ |
[Total replaced electricity of the national grid/10 yr [Mwh | - ] -] - ] -] 15.330 | -] - ] 15.330] |

|Base|ine Emission Factor (conservative) |tC02/MWh | 1,3 | 1,3 | 1,3 | 1,3 | 1,3 | 1,3 | 1,3 %//////////% Refer worksheet "01.04 CS EF" |

Scenario 1: GHG Emission saved during one year kg CO, - - - - 1.992.900 - = 1.992.900]Result under Scenario 1
Scenario 2: Indirect contribution to CO, emission saved
through assumed utilisation period of 10 years

tCO, - - - - 19.929 - - 19.929|Result under Scenario 2

Instructions to this sheet

a) The format and data manipulation is left to the choice of the project as it varies depends on the

project nature
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specific CO, emission for LPG

.622] 5.146.406
2,95] 2,95

.881.606
| 2,95

Basic unit
0
m? 200.000 | 642.644 [
Annual normal increase m?/a
m°/yr
%Ja
Assume_d useful thermal heat provided by solar KWh/ 821
Relaced fossil fuel: Assumption LPG replaced
LPG with NCV [as per IPCC 1996 guidelines ] [MJkg 47,31
0,85
eeeeeeeeeeeeeeeee D
COJkLPC V77 )

295077777/

yyyyy

5

Indirect contribution to CO, emission saved through

11111111111

11111111

555555

1111111111111

1111111
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Emissions Saved due to Project Activity - Mexico

Line of action 2: Connection of PV systems up to 30 kW

Basic unit Year Total (¥)
(L) 2] 3]
1993 2004 2005 2006 2007 2008 2009

Assumption: due to project in future grid connected kW/a 500 1.000 ’ //
PV systems can be connected 1
Assumption: Electricty production of PV sytems in kWh/kWp/a ' //
Mexico 1.400 ]

Metered output from the project; Sum

Energy generated by the project activity MWh/a - - - - 700 1.400 - 2.100|all individual projects (similar
baselines) together

Sum all individual projects (baselines

Auxillary energy consumption within the plant MWh/yr - - - - - - - “|implied) togather

[Total replaced electricity of the national grid/yr [Mwh o =] = o 700 | 1400 - ] 2.100[Sum all individual projects togather |

Assumed utilisation period for solar systems of 10

yr 10 10 10 10 10 1

(=)

[Total replaced electricity of the national grid/10 yr [Mwh | -] -] -] -] 7.000] 14000 - | 21.000] |

[Baseline Emission Factor (conservative) [tCO/MWh |  o467] o0467] 0,467 | 0,467 | 0,467 | 0467 | 0467 V7  /// |Refer worksheet part A detailed |

CO, emission saved during one year tCO, - - - - 327 654 - 981

Additional indirect contribution to CO, emission saved
through assumed utilisation period of 10 years tCO, _ _ _ _ 3.269 6.538 _

Instructions to this sheet

a) The format and data manipulation is left to the choice of the project as it varies depends on the project
nature
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Emissions Saved due to Project Activity
Programme No 1 - Environmental Protection in the Energy Industry (EPEI)

project

Basic unit Year Total (2)
(1) 2] ©
2006
Direct CO, emissions saved due to implementation of optimisation measures in
2 : p P t COLlyr 700.000

three provinces (as pilot scale)
Indirect CO, emissions saved due to implementation of optimisation measures
) 2 ; 'mp P £ CO,lyr 1.500.000
in 200 power plants in the northern region
Direct indirect tributi t issi th h

|_rc.ac gnd |n§|rec contribution to CO, emission saved through assumed tCO, 22.000.000
utilisation period of 10 years

Basic unit Value Total (¥)
(1) 2] ©

Amouqt of coal saved due to the project implementation through reduced coal- tonnes 1.000.000
seam fires
Net Calorific Value of Standard coal - SKE* GJ/tonne 29,31
Effective CO, emission factor (kg/TJ)** t CO,/TJ 94,60
Oxidation factor 98%
CO, emissions saved from coal savings during t CO, 2.717.049
Indirect contribution to CO, emission saved through reduced coal-seam

. : . . t CO, 2.717.049
fires (can be assumed only for the project duration period of four years)
Total direct indi t tributi t issi th h th

otal direct and indirect contribution to CO, emission saved throug e tCO, 24.717.049

* Standard coal (SKE) data received from Project
*|PCC 2006 guidelines default emission factor for other bituminous coal

Instructions to this sheet

a) The format and data manipulation is left to the choice of the project as it varies depends on the project nature

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls
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Emissions Saved due to Project Activity - China

Programme No 2 - Energy Efficiency of Existing Buildings (EEEB)

Basic unit Year Total (2)
(L) 2] ©
Direct emissions saved 2006
Overall direct reduction of heat energy requirement per KWh /malyr 39
m2 (gross area)
With temperature correction KWh /ma/yr 39
Total improved living area in these three building blocks [m?2 6.135
Net Calorific Value of Standard coal - SKE* MJ/kg 29,31
Heat losses in the heat distribution network 30%
Efficiency of heating system 60%
Heating energy derived from coal kWh/kg 3,42
Total heat energy saved kWh/yr 478.530
Savings in terms of primary energy coal kglyr 139.953
Effective CO, emission factor (kg/TJ)** kg CO,/TJ 94.600
Oxidation factor 98%
CO, emissions saved kg of CO,/yr 380.259
Assuming the assumed utilisation period of the project |years 20
Direct contr.lpuu_on to (_:O2 emission saved through tCO, 7605
assumed utilisation period of 20 years
* Standard coal (SKE) data received from Project
*|PCC 2006 guidelines default emission factor for other bituminous coal
Basic unit Year Total (2)
(L) 2] 3]
Indirect emissions saved 2007-2010
Overall direct reduction of heat energy requirement per KWh /malyr 39
m2 (gross area)
With temperature correction KWh /m2/yr 39
Additional indirect contribution due to program activities| ,
during 2007-2010 m 60.000.000
Net Calorific Value of Standard coal - SKE* MJ/kg 29,31
Heat losses in the heat distribution network 30%
Efficiency of heating system 60%
Heating energy derived from coal kWh/kg 3,42
Total heat energy saved kWh/yr 4.680.000.000
Savings in terms of primary energy kglyr 1.368.733.110
Effective CO, emission factor (kg/TJ)** kg CO,/TJ 94.600
Oxidation factor 98%
CO, emissions saved kg of CO,/yr 3.718.914.902
Assuming the assumed utilisation period of the project |years 20
Indirect contribution to CO, emission saved through tCO, 74.378.298

assumed utilisation period of 20 years

* Standard coal (SKE) data received from Project

*|PCC 2006 guidelines default emission factor for other bituminous coal

Instructions to this sheet

a) The format and data manipulation is left to the choice of the project as it varies depends on

the project nature
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Emissions Saved due to Project Activity - Jordan

Windpark in Jordan

Calculation of GHG savings through project during its utilisation period compared to baseline
Replacement of electricity from national grid through a windpark in Shawab, Jordar

utilisation period of 10 years

Basic unit Year Total ()
L) 12, ©
2002
Size: MW 25
Energy generated per year through wind park kWh/a 55.000.000
Baseline:
National grid CO, emission factor in 2000 without T&D losses (as kg COL/kWh 0,747
per CERUPT)
Replaced electricity of the national grid in kWh/a kWh/a 55.000.000
GHG Emission of baseline per year kg CO, /a 41.085.000
Assumed utilisation period of the project in years years 10
Total CO, emmision saved through assumed utilisation period|kg CO, 410.850.000
of 10 years t CO, 410.850
Direct contribution to CO, emission saved through assumed t Co, 410,850

Instructions to this sheet

a) The format and data manipulation is left to the choice of the project as it varies depends on the

project nature

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls
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Emissions Saved due to Project Activity - Solomon Islands

Mini Hydro Power Plant

Calculation of GHG savings through project during project utilisation period
compared to baseline replacement of electricity from mini diesel
grid through Mini Hydro Power Plant in Solomon Islands
Basic unit Year Total (2)
(L (2] ©
2002
Size: kw 150
Energy generated per year kWh/a 280.972
Baseline: Selected Case - Mini diesel grid > 200 kW kg CO,/kWh 0,8
Replaced diesel generator electricity in kWh/a kWh/a 280.972
GHG Emission of baseline per year kg CO, /a 224.778
OR
Replaced diesel for generator in litres/year litre/a 0
with specific CO, value for diesel kg CO,l/litre 2,64
GHG Emission of baseline per year kg CO, /a 0
Assumed utilisation period of the project in years years 10
Total CO, emmision saved through assumed kg CO, 2.247.776
utilisation period of 10 years t CO, 2.248
Di — . — h h
irect cont.rl.butl.on 0 .COZ emission saved throug tCO, 2248
assumed utilisation period of 10 years

Instructions to this sheet

a) The format and data manipulation is left to the choice of the project as it varies

depends on the project nature

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls Ex Part B - Solomon Islands



Emissions Saved due to Project Activity - Bolivia

Calculation of GHG savings through project during project lifetime based on PV Technology

Stand alone household applications

Baseline for daily energy consumption between 50-500 Wh/d

Standardised emission reduction factor (baseline emissions minus project emissions)

5000 SHS Systems of 50 Wp each, utilisation period is 10 years.

Basic unit Year Total (¥)
(L) 2] ©
2002

Assumed daily energy consumption of household: Wh/d 250
Number of systems installed/hosueholds during project: Systems 5.000
Assumed utilisation period of SHS in the project years 10
Method according CERUPT Vol. 2.c: (kg CO,/ year)

75kgly + 0.8*(daily
General small renewable household electrification kg CO,/ year energy cons. in

Wh/d) kgly/Wh/d
GHG Emission of baseline per year kg CO,/a 1.375.000
Total CO, emmision saved through assumed utilisation period |kg CO, 13.750.000
of 10 years t CO, 13.750
Direct tributi t issi th h

|r§c .con rlb'u ion to CO, emission saved through assumed tCO, 13.750

utilisation period of 10 years

Instructions to this sheet

a) The format and data manipulation is left to the choice of the project as it varies depends on the project nature

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls
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Emissions Saved due to Project Activity

Basic unit Year Total (¥)
L) 2] ©
Part B.1: Palm Oil Mill energy savings 2006
a) Generated electricity from biogas and biomass is
exported to the grid
Natural Palm Oil Company Limited — 1 MW Electricity
Generation and Biogas Plant Project tCOz RN 14.480
Chumporn Applied Biogas Technology for Advanced Waste
Water Management, Thailand tCOz RN 30.028
Orga_nlc Wast_e Composting at Vichitbhan Plantation, Chumporn t COLelyr 265.000
Province, Thailand
Wastewater Treatment with biogas System in palm oil mill at
Sikao, Trang, Thailand tCOz RN 16.446
Wastewater Treatment with biogas System in palm oil mill at
Saikhueng, Surat Thani, Thailand tCOz RN 18.570
Wastewater Treatment with biogas System in palm oil mill at
Sinpun, Surat Thani, Thailand tCOz RN 17.083
Wastewater Treatment with biogas System in palm oil mill at
Bangsawan, Surat Thani, Thailand tCOz RN 14.068
Wastewater Treatment with biogas System in palm oil mill at
Kanjanadij, Surat Thani, Thailand tCOz RN 17.083
Univanich lamthap POME biogas project in Krabi, thailand t COzelyr 48.238
Total emissions saved t CO,elyr 440.996
Dl'r.ect'contrlputlon to CO,e emission saved through assumed tCo, 4.409.960
utilisation period of 10 years
Basic unit Year Total (¥)
L) 2] ©

b) Reduced electricity consumption 2006
No of industries involved in the Benchmarking programme 18
Yearly processing of Fresh Fruit Bunch (FFB) t FFB/yr 200000 - 300000

On a conservative approach consider|t FFB/yr 200000
;&eisepeuflc electricity consumption is reduced by an average of KWht EEB 17
Electricity saved kKWh/yr 340000
The country specific emission factor t CO,/MWh 0,5125
Total emissions saved t CO,lyr 174
Dl_r.ect_contrlputlon to CO,e emission saved through assumed tCo, 1743
utilisation period of 10 years

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls
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Basic unit Year Total (Z)
(1) 2] ©
¢) Reduced steam consumption 2006
Yearly processing of Fresh Fruit Bunch (FFB) on a conservative t FFBIyr 200000
approach
The §peC|f|c steam consumption is reduced by an average of t steam/t EFB 0,06
11%i.e.
Steam saved t steam/yr 12000
Fuel used for steam production is assumed to be Residual Fuel
Oil (RFO) in the baseline scenario tof RFO/t steam 0,085
NCV of RFO TJ/kt 40,4
Fuel specific emission factor of RFO t CO,/TJ 77,4
Oxidation factor 0,99
Total emissions saved t CO,/yr 2.415
Dl'r.ect'contrlputlon to CO,e emission saved through assumed tCO, 24.146
utilisation period of 10 years
Basic unit Year Total (%)
(L) 2] ©
d) Reduced palm oil losses 2006
Yearly processing of Fresh Fruit Bunch (FFB) on a conservative t FFByr 200000
approach
The oil losses are reduced by 11% i.e. kg/t FFB 2,2
Total palm oil saved tyr 440
Assuming NCV of Plam oil as TJ/kt 14,25
Oxidation factor 0,99
The end use of t_he_palm oil prodl_Jced is to replace diesel fuel, £ CO,/TJ 74.1
then specific emission factor of diesel
Total emissions saved t CO,lyr 460
D|_r.ect_contr|put|0n to CO,e emission saved through assumed tCo, 4.599
utilisation period of 10 years

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls
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Part B.2: Starch processing industries

Basic unit Year Total (¥)
(L) 2] ©

a) Improved biogas yield 2006
Total biogas - yield is improved by 8% (overall 6 factories) m3/yr 1.860.000
Methane content is 60% m?® CH,/lyr 1.116.000
Density of methane kg/m® at 0°C 0,716

@ 30° C|kg/m® at 30°C 0,645
Quantity of methane that was avoided kg CHylyr 719.942
GWP 4 tCO,/tCH, 21
Total emissions avoided t CO,elyr 15.119
D|_r.ect_contr|put|0n to CO,e emission saved through assumed tCOo, 151 188
utilisation period of 10 years

Basic unit Year Total (¥)
(1) 2] 3]

b) Reduced electricity consumption 2006
No of starch industries involved in the Benchmarking programme 6
Starch processed t/day 200
No of days operated in a year days/yr 200
Electricity consumption in a industry kWh/t of starch 212
;&eisepeuflc electricity consumption is reduced by an average of MWhiyr o544
The country specific emission factor t CO,/MWh 0,5125
Total emissions saved t CO,/yr 1.304
Dl'r.ect'contrlputlon to CO,e emission saved through assumed tCOo, 13.038
utilisation period of 10 years

Annex 1 - General Evaluation spreadsheet for CC impact of TA projects.xls
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Part B.3: Energy efficiency measures in Shrimp Farms

Basic unit Year Total (¥)
(1) 2] ©
a) Reduced electricity consumption 2007
No of industries involved in the Benchmarking programme
Yearly production of Shrimp t
The specific electricity consumption is reduced by an average of
. kWh/t
38% i.e.
Electricity saved kWhlyr 0
The country specific emission factor t CO,/MWh 0,5125
Total emissions saved t CO,lyr -
Direct contribution to CO,e emission saved through assumed tco )
utilisation period of 10 years 2
Indirect contribution to CO,e emissions saved t CO,lyr 280.000
Indirect COI.’I.trIb.U'[IOI’l tp CO,e emissions saved through tCo, 2 800.000
assumed utilisation period of 10 years
DI-I’(.ECI .contrlb-utlon to CO, emission saved through assumed tCo, 4.604.673
utilisation period of 10 years
Indirect contribution to CO, emission saved through
! ntribution - 2 emissi v u9Nl co, 2.800.000
assumed utilisation period of 10 years

Instructions to this sheet

a) The format and data manipulation is left to the choice of the project as it varies depends on the
project nature
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Emissions Saved due to Project Activity - Caribbean

|Ca|cu|ation of GHG savings through different renewable energy projects during project utilisation period compared to baseline

assumed utilisation period of 10 years

Basic unit Value Remarks
(L) (2] ©
- — o
Wind park Sugar Mill Saint Lucia MWh/yr 24.400 Ona (?onservatlve basis - 12.6 MW at 22%
capacity factor
- — 5
Wind park Ribishi Point St. Vincent MWh/yr 12.400 Ona (?onservatlve basis - 6 MW at 23%
capacity factor
Micro Hydro Power Great Low Land River Jamaica MWh/yr 16.650 [2MW capacity - New
Micro Hydro Power South River, SVG MWh/yr 2.180 Additional generauon after rehabilitation
and expansion of the plant
Micro Hydro Power Richmond, SVG MWh/yr 2.360 Additional generauon after rehabilitation
and expansion of the plant
Micro Hydro Power John Compten Dam, St. Lucia MWh/yr 543 |190kW capacity - New
Micro Hydro Power New Town, Dominica MWh/yr 1.198 |145kW capacity - New
Total electricity saved/yr MWh/yr 59.731
Emission factor for diesel based power systems of capacit t CO,/MWh 0,8