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The analysis of investment and financial flows (I&FF) for greenhouse gas mitigation and climate
change adaptation is an important activity for the development of effective and appropriate
national responses to climate change. This Methodology Guidebook was prepared to support
countries participating in the UNDP global project, “Capacity Development for Policy Makers To
Address Climate Change.” The project seeks not only to strengthen policy making capacity in
participating countries, but also to enable those countries to produce analytical results that
could serve as inputs to negotiating positions under the United Nations Framework Convention
on Climate Change (UNFCCC). The project has been launched and will run in parallel with the
“Bali Action Plan” process — the UNFCCC negotiations on long-term cooperative action on
climate change set to conclude in December 2009 in Copenhagen at the fifteenth Conference of
the Parties.

This Guidebook was initiated in response to the need for developing countries to have a clear
approach for conducting national I&FF assessments that duly accounts for national
circumstances, capacities, and resources. This version of the document has been prepared to
carry out the initial assessments with the first countries in the UNDP project, and will be
continually reviewed regarding its user-friendliness, feasibility of implementation, and sectoral
scope. We hope that it can be a useful resource for countries not participating in the UNDP
project as well.

Please note that this is a living document, which will be improved based upon the experiences of
the countries participating in the project. Review comments are invited. Please
send comments to Maria Netto (maria.netto@undp.org) and Rebecca Carman
(rebecca.carman@undp.org).

For more information on the project, please visit the knowledge platform: www.undpcc.org.

DISCLAIMER

The views expressed in this publication are those of the author(s) and do not necessarily
represent those of the United Nations, including UNDP, or their Member States.




Table of Contents

FOREWORD ..ottt ittt ettt sttt ettt e sttt e s st e e s mb et e e smt et e s s be e e e s ambe e e e samaeeessanee samteeessnaeeesnne 8
LIST OF ACRONYMS AND ABBREVIATIONS ...coiiiiiiiitte ittt 11
[. INTRODUCGTION ..cciiiitiiiiiitiie ittt ittt bbb s e s b b s e e s bbb e e s sab e s e ssabba e e sabas sabasee s 12
II. I&FF ASSESSMENT METHODOLOGY: FUNDAMENTAL CONCEPTS AND METHODOLOGICAL STEPS....... 14
2.1 FUNDAMENTAL CONCEPTS .tnitniiiiiiiiiiiiiiiiiiii it eie st ea st st st st sansansaasansansansansansansnnses 14
2.2 METHODOLOGICAL STEPS en ittt st s s e st sasasa s e saasansaasansansansansnnsas 24
STEP #1: ESTABLISH KEY PARAMETERS OF ASSESSMENT ..vviiniiiiiiiiiiiiiiiiiiin e 26
STEP #2: COMPILE HISTORICAL IF, FF, AND O&M COST DATA, SUBSIDY COST DATA
(IF INCLUDED EXPLICITLY), AND OTHER INPUT DATA FOR SCENARIOS .....ooiviiniiiiniiiiiiiinceiiceeneeea, 28
STEP #3: DEFINE BASELINE SCENARIO ..vuiiniiiiiiiiiiiiiiiii i s st st sasasasansasan s aasens 35
STEP #4: ESTIMATE ANNUAL IF, FF, AND O&M COSTS, AND SUBSIDY COSTS
IF INCLUDED EXPLICITLY, FOR BASELINE SCENARIO.....cuiiiiiiiiiiiiiiiiiniiiiiiiini e sasasaees 35
STEP #6: ESTIMATE ANNUAL IF, FF, AND O&M COSTS, AND SUBSIDY COSTS
IF INCLUDED EXPLICITLY, FOR MITIGATION (OR ADAPTATION) SCENARIO ...cceuviieniiiniiinniienneeieeene, 37
STEP #7: CALCULATE THE CHANGES IN IF, FF, AND O&M COSTS, AND IN SUBSIDY COSTS
IF INCLUDED EXPLICITLY, NEEDED TO IMPLEMENT MITIGATION (OR ADAPTATION) .ccuuvivnirireniennnennnn. 39
STEP #8: EVALUATE POLICY IMPLICATIONS ..euiiniiiiiiiiniiiiiii e casasa s n e 51

[1l. ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR MITIGATION IN THE ENERGY SECTOR ERROR!

BOOKMARK NOT DEFINED.
3.1 INTRODUCTION . ..tttutuuueeeereeereerrrnnnieeseeeeereesssnnesssseseeesrssmnnnsssees Error! Bookmark not defined.

3.2 APPLICATION OF I&FF METHODOLOGY TO ENERGY SECTOR MITIGATIONError! Bookmark not
defined.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR MITIGATION IN THE
TRANSPORT SECTOR ...ttt ettt ettt e s et eeeeae s e esaaseseas Error! Bookmark not defined.

4.1 INTRODUCTION uuuueeeeeeeerierrnnieeeeeeeeeessusnnessseseesssssmmnnnssesesssenes Error! Bookmark not defined.

4.2 APPLICATION OF I&FF METHODOLOGY TO TRANSPORT SECTOR MITIGATIONError! Bookmark not
defined.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR MITIGATION IN THE FOREST SECTOR Error!
Bookmark not defined.

5.1 INTRODUCTION . .1 ttttttitittttttetttteeeeeetenetetrntatatarereeseseenensensnsasnraressesnnnnns Error! Bookmark not defined.
5.2 APPLICATION OF THE I&FF METHODOLOGY TO FORESTRY SECTOR MITIGATION ....... Error! Bookmark not
defined.



VI.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR MITIGATION IN THE
AGRICULTURE SECTOR ......uuttttiiitiiiieiieieeeeeeeeeeeeeereeerererererereresesesesssssesssees Error! Bookmark not defined.

6.1 INTRODUCTION uiuirininieieieieneneeeneeneenenestararereseseesesnensnsnsnsssararesesensnens Error! Bookmark not defined.

6.2 APPLICATION OF I&FF METHODOLOGY TO MITIGATION IN THE AGRICULTURE SECTOR ... Error! Bookmark
not defined.



VIL.

VIII.

XI.

XIl.

XII.

XIV.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR ADAPTATION IN THE FOREST SECTOR
............................................................................................................... Error! Bookmark not defined.

7.1 INTRODUCTION . .etttttuuueerereeerererennnieeseeeeereeessnnenessesssssresssnnnseees Error! Bookmark not defined.

7.2 APPLICATION OF I&FF METHODOLOGY TO ADAPTATION IN THE FORESTRY SECTORERROR! BOOKMARK
NOT DEFINED.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR ADAPTATION IN THE

AGRICULTURE SECTOR ... .ottt e e e e e e e eaa s Error! Bookmark not defined.
8.1 INTRODUCTION tttuttttunteteneretneeennseeeneesnserenesesnsersneseeneseennsesenns Error! Bookmark not defined.
8.2 APPLICATION OF THE I&FF METHODOLOGY TO ADAPTATION IN THE AGRICULTURE SECTOR .......... Error!

Bookmark not defined.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR ADAPTATION IN THE
WATER MANAGEMENT SECTOR ....ovttuieeeeeeeieeeteee ettt Error! Bookmark not defined.

9.1 INTRODUCTION . tetuttettntetenesetnneeennseeeneesnserenesesnsersneseeneseennserenns Error! Bookmark not defined.

9.2 APPLICATION OF I&FF METHODOLOGY TO WATER SECTOR ADAPTATION STRATEGIES Error! Bookmark
not defined.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR ADAPTATION IN THE HEALTH SECTOR
............................................................................................................... Error! Bookmark not defined.

10.1 INTRODUCTION «.tvuuttetnetenretnneeeeneeeensetnserenesesnsessnsesenssssneseres Error! Bookmark not defined.

10.2 APPLICATION OF I&FF METHODOLOGY TO ADAPTATION IN THE HEALTH SECTOR.....Error! Bookmark
not defined.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR ADAPTATION IN THE

BIODIVERSITY SECTOR .ottt e et e e e e Error! Bookmark not defined.
11.1 INTRODUCTION «.ettuttetneteneretnneeenneeeensetnserenesesnsessnsesenesssneseren Error! Bookmark not defined.
11.2 APPLICATION OF I&FF METHODOLOGY TO ADAPTATION IN THE BIODIVERSITY SECTOR................. ERROR!

BOOKMARK NOT DEFINED.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR ADAPTATION IN THE
FISHERIES SECTOR ... .ottt e et e e e e e e eeeaaas Error! Bookmark not defined.

12.1 INTRODUCTION.....coiiiiitiiiiiiiiiciis i ERROR! BOOKMARK NOT DEFINED.

12.2 APPLICATION OF I&FF METHODOLOGY TO ADAPTATION IN THE FISHERIES SECTOR ... ERROR! BOOKMARK
NOT DEFINED.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR ADAPTATION IN THE
TOURISM SECTOR ..ottt ettt ettt e et e et e e et s e e eaaaseeees Error! Bookmark not defined.

13. 1 INTRODUCTION....cettetiittieieieee ettt s e e s s esnn e s sreee e ERROR! BOOKMARK NOT DEFINED.

13.2 APPLICATION OF I&FF METHODOLOGY TO ADAPTATION IN THE TOURISM SECTOR ... ERROR! BOOKMARK
NOT DEFINED.

ASSESSMENT OF INVESTMENT & FINANCIAL FLOWS FOR ADAPTATION IN THE
COASTAL ZONES SECTOR ..ottt eees Error! Bookmark not defined.



14. 1 INTRODUCTION.....oiiitiiiiiiitii ettt ERROR! BOOKMARK NOT DEFINED.

14.2 APPLICATION OF I&FF METHODOLOGY TO ADAPTATION IN THE COASTAL ZONES SECTOR ............ ERROR!
BOOKMARK NOT DEFINED.
XV. FOLLOW-UP ANALYSIS TO THE INVESTMENT & FINANCIAL FLOWS ASSESSMENT ........ Error! Bookmark not
defined.
ANNEX L. GLOSSARY ...ttt ettt s e st s ae e s beessae s saee s beesseesasessneesneesaneas Error! Bookmark not defined.
ANNEX 2: BIBLIOGRAPHY ..ottt ettt et et et esseste st essessessessessessessessessessessessessessessessessessessesssosesssssses sasonsonsons 302
ANNEX 3. ACKNOWNLEDGEMENTS ... oiititieristestistesrestessesessessessessessessesssessssssssesssnsessessensessensessensensessessessessessessessessenss 304

Lists of Tables and Figures

TABLE 2-1: EXAMPLES OF MITIGATION AND ADAPTATION INVESTMENT TYPES AND

ASSOCIATED L&FF..cceiiiiiiiiiiiieiiiieeeeeeeeeeee ettt ettt ettt ettt e e et e e e e e e e s e s s s s e s e s s s sssssssssnnnes 16
TABLE 2-2: TAXONOMY OF INVESTMENT ENTITIES AND SOURCES OF I&FF FUNDS......ccvvvveviiieieeerereeenns 18
TABLE 2-3: TEMPLATE FOR ONE YEAR OF HISTORICAL I&FF DATA...ccotiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeee e 30
TABLE 2-4: TEMPLATE FOR THREE YEARS OF HISTORICAL O&M COST DATA FOR AN

INVESTIMENT FLOW IN 2003.....uuuuuuuuuuurueueeeeeereereeereeesreesereseeeeeeeeseeeesesesereseterereterttetttettesteeeeeen 33
TABLE 2-5: TEMPLATE FOR THREE YEARS OF HISTORICAL SUBSIDY COST DATA.....ootviiiiiieiiieeeieeeeeeeeeeenn 34
TABLE 2-6: INCREMENTAL CUMULATIVE IF, FF, AND O&M COSTS FOR ONE INDIVIDUAL

1N AT Y AL = A L 1 2 2 =S 41
TABLE 2-7: INCREMENTAL ANNUAL TOTAL IF, FF, AND O&M COSTS FOR TWO INDIVIDUAL

1N AY Y AL A I I = 48
TABLE 2-8: INCREMENTAL ANNUAL IF FOR ALL INVESTMENT TYPES, BY INVESTMENT

ENTITY/FUNDING SOURCE COMBINATION ..cooveeeiiiieeeeeeeeieeeee e eeeerere e e e e e sseiaveeeeesssssaneneeeees 49
TABLE 2-9: INCREMENTAL ANNUAL IF, FF, AND O&M COSTS FOR ALL INVESTMENT TYPES |AND ALL

INVESTMENT ENTITY/FUNDING SOURCE COMBINATIONS ..ovvviiiiiiteeeeieeeeeeeieeeeeee e 50
TABLE 2-10: INCREMENTAL CUMULATIVE AND ANNUAL IF, FF, AND O&M SUBSIDY COSTS FOR

INDIVIDUAL INVESTIMENT TYPES ..ottt ettt ettt e e s e e et etaaaaseseesesesaasannnssesesssssssnnns 50
TABLE 2-11: INCREMENTAL CUMULATIVE IF & FF FOR ALL INVESTMENTS IN ALLSECTORS .....cvvveeeeeeens 53
TABLE 2-12: INCREMENTAL ANNUAL TOTAL IF & FF FOR ALL INVESTMENTS IN ALL SECTORS.....cceeeeneeee 54
TABLE 3-1: ENERGY SECTOR MITIGATION MEASURES .....oevveeeeeveriiiviinnnnnnn. Error! Bookmark not defined.
TABLE 3-2: POTENTIAL POLICY OPTIONS TO ENCOURAGE GHG MITIGATION IN THE ENERGY SECTOR

.................................................................................................. Error! Bookmark not defined.
TABLE 4-1: SCOPE OF TRANSPORT SECTOR .cuuviiiiieeeieee et Error! Bookmark not defined.
TABLE 4-2: TRANSPORT SECTOR MITIGATION MEASURES.........ccoovvvvunnnn... Error! Bookmark not defined.
TABLE 4-3: POLICIES APPLIED IN DEVELOPING COUNTRIES FOR THE TRANSPORT SECTOR.............. Error!

Bookmark not defined.



TABLE 5-1: MITIGATION OPTIONS IN FORESTRY ..ccovviviiiiiiiiiiiiiiiiiieieieeeee, Error! Bookmark not defined.

TABLE 5-2: INITIAL QUALITATIVE ASSESSMENT OF FOREST MITIGATION POTENTIALS BY COUNTRY
GROUPS e Error! Bookmark not defined.

TABLE 5-3: LAND AVAILABILITY AS PER FOREST MITIGATION OPTION ...... Error! Bookmark not defined.

TABLE 5-4: MITIGATION OPTIONS IN FORESTRY BY FOREST MANAGEMENT OPTION.... Error! Bookmark
not defined.

TABLE 5-5: FORESTRY SECTOR ANALYTICAL TOOLS AND METHODS.......... Error! Bookmark not defined.

TABLE 5-6: AN APPROACH TO ASSESS ANNUAL I&FF NEEDS FOR FOREST MITIGATION OPTIONS... Error!
Bookmark not defined.

TABLE 5-7: A PROPOSED CLASSIFICATION TO BE USED FOR THE BASELINE (BUSINESS-AS-USUAL)
SCENARIO 2005-2030 ..uuuiiieiiieiiec e e e et e e e e Error! Bookmark not defined.

TABLE 5-8: ISSUES TO CONSIDER WHEN QUANTIFYING I&FF FOR FOREST MITIGATION SCENARIOS
(E.G., AN INITIAL INVESTMENT AND FF ACTIVITY OVER 5 YEARS)........... Error! Bookmark not
defined.

TABLE 5-9: DEFINITION OF THE MITIGATION SCENARIO ......oeeveieieiiiiiiirnnnnnn. Error! Bookmark not defined.

TABLE 5-10: ILLUSTRATIVE EXAMPLE OF POTENTIAL COMPONENTS OF AN INITIAL 5 YEAR PHASE
(E.G., 2010-2014) OF A FOREST MITIGATION INVESTMENT PROGRAM AND ASSOCIATED
FINANCIAL FLOWS ..ottt Error! Bookmark not defined.

TABLE 6-1: AGRICULTURAL MITIGATION MEASURES .....cooovvvveiiiiiiiiieiennn. Error! Bookmark not defined.

TABLE 7-1: SUMMARY OF CLIMATE CHANGE IMPACTS ON FOREST ECOSYSTEMS...Error! Bookmark not
defined.

TABLE 7-2: MANAGEMENT ADAPTATION OPTIONS ...coovveviiiiiiiiiiiiiiiieeeeee, Error! Bookmark not defined.

TABLE 7-3: IDENTIFICATION OF THE SUBSECTORS ....ccovvviviiiiiiiiiiiiiiieieee, Error! Bookmark not defined.

TABLE 7-4: TEMPLATE FOR FOREST SECTORS AND STAKEHOLDERS .......... Error! Bookmark not defined.

TABLE 7-5:  SPECIFIC MANAGEMENT OPTIONS ....ouviiiiieeeeiiee et Error! Bookmark not defined.

TABLE 7-6:  PRELIMINARY ADAPTATION OPTIONS ..cooveveviiiiiiiiieiiieiieieieeeeen, Error! Bookmark not defined.

TABLE 7-7: FORESTRY SECTOR ANALYTICAL TOOLS AND METHODS.......... Error! Bookmark not defined.

TABLE 7-8: AN APPROACH TO ASSESS ANNUAL I&FF NEEDS FOR FOREST ADAPTATION OPTIONS.. Error!
Bookmark not defined.

TABLE 7-9: A PROPOSED CLASSIFICATION TO BE USED FOR THE BASELINE SCENARIO .. Error! Bookmark
not defined.

TABLE 7-10: ISSUES TO CONSIDER WHEN QUANTIFYING I&FF FOR FOREST ADAPTATION SCENARIOS

Error! Bookmark not defined.
TABLE 7-11: DEFINITION OF THE ADAPTATION SCENARIO.....cccovvvveveeeeenennn. Error! Bookmark not defined.
TABLE 7-12: ILLUSTRATIVE EXAMPLE OF POTENTIAL COMPONENTS OF AN INITIAL 5-YEAR PHASE

(E.G., 2010-2014) OF A FOREST ADAPTATION INVESTMENT PROGRAM AND ASSOCIATED
FINANCIAL FLOWS ...ttt Error! Bookmark not defined.



TABLE 8-1: AGRICULTURAL ADAPTATION MEASURES.......ocovvvveiiiiiiiiienennn. Error! Bookmark not defined.
TABLE 8-2: STRUCTURE OF ISIC SECTION A: AGRICULTURE, FORESTRY AND FISHING..... Error! Bookmark

not defined.
TABLE 9-1: WATER SECTOR ANALYTICAL TOOLS AND MODELS.................. Error! Bookmark not defined.
TABLE 9-2: IF AND FF EXAMPLES FOR THE WATER SECTOR ......ccccueeeuvennee Error! Bookmark not defined.
TABLE 9-3:  INDICATIVE EXAMPLE OF ESTIMATING I&FF AND O&M COSTSError! Bookmark not defined.
TABLE 10-1: HEALTH SECTOR FUNCTIONS ...cccoiiiiiiiiieeeiee e Error! Bookmark not defined.
TABLE 10-2: CLIMATE IMPACTS PATHWAYS ON HEALTH ......cooviieieiniennnee Error! Bookmark not defined.
TABLE 10-3: GENERAL ADAPTATION OPTIONS IN THE HEALTH SECTOR....... Error! Bookmark not defined.
TABLE 10-4: HEALTH SECTOR MODELS, METHODS AND TOOLS...........cc...... Error! Bookmark not defined.
TABLE 10-5: EXAMPLES OF INVESTMENT TYPES.....ccciiiiiiieeeeeeeeee e Error! Bookmark not defined.

TABLE 10-6: INVESTMENT ENTITIES AND SOURCES OF I&FF IN THE HEALTH SYSTEM Error! Bookmark not
defined.

TABLE 10-7: COMPONENTS OF O&M ...eeviiiiiiieeieee e Error! Bookmark not defined.

TABLE 11-1: EXAMPLE OF VULNERABILITY ASSESSMENT FOR THE BIODIVERSITY SECTORError! Bookmark
not defined.

TABLE 11-2: EXAMPLES OF POTENTIAL IMPACT PATHWAYS.......cccceveeeiine Error! Bookmark not defined.
TABLE 11-3: PRIORITIZATION ECOSYSTEMS MATRIX...covovieriieeieerieeenreeane Error! Bookmark not defined.
TABLE 11-4: EXAMPLES OF INVESTMENT TYPES......coviiiiiiiienieneeneeneeniene Error! Bookmark not defined.
TABLE 12-1: EXAMPLES OF POTENTIAL IMPACT PATHWAYS......cccecveeveenieene Error! Bookmark not defined.
TABLE 12-2: CLIMATE CHANGE RELATED IMPACTS AND POTENTIAL ADAPTATION MEASURES

IN FISHERIES .....iiitiiieeiieceereeree ettt Error! Bookmark not defined.

TABLE 12-3: EXAMPLES OF FISHERIES SECTOR ANALYTICAL TOOLS AND METHODS..Error! Bookmark not
defined.

TABLE 12-4: EXAMPLES OF INVESTMENT TYPES.....uiiiiieeeiiieeeeeee e Error! Bookmark not defined.

TABLE 12-5: COMPONENTS OF O&M IN A FLEET AND RANGE OF VARIATION IN COST STRUCTURE . Error!
Bookmark not defined.

TABLE 13-1: TOURISM ADAPTATION MEASURES .......coviiiiieiiieeeeeee e, Error! Bookmark not defined.
TABLE 13-2: EXAMPLES OF INVESTMENT TYPES.....cociiiiiieeieeeeeee e Error! Bookmark not defined.
TABLE 13-3: COMPONENTS OF O&M ...coooiiiiiiiiieeniiee e Error! Bookmark not defined.
TABLE 13-4: DATA ORGANIZATION ...ttt ettt ettt ettt ettt sat e sttt st e et e et e e beeebeesbeenbeenseas 269
TABLE 14-1: EXAMPLES OF POTENTIAL IMPACT PATHWAYS......ccociieieenee Error! Bookmark not defined.
TABLE 14-2: EXAMPLES OF INVESTMENT TYPES.....cocoiiiiieiieeceeeeeeceee e Error! Bookmark not defined.



FIGURE 2-1: STEPS IN THE SECTORAL ASSESSMENTS OF I&FF TO ADDRESS CLIMATE CHANGE



List of Acronyms and Abbreviations

A/R
AFOLU
BAP
BAU
BRT
BS
CBA
CBD
CBM
CCS
CDM
CHq4
CHP

CO,
DIVA
FDI
FF
FMU
FR
GCM
GDP
GEF
GFCF
GHG
GLOFs
HBA
HEVs
HVAC
I&FF
ICHA
ICZM
IEA
IF
IMF
IPCC
ISIC
IT

Afforestation/reforestation
Agriculture, Forestry and Other Land Uses
Bali Action Plan

Business as Usual

Bus Rapid Transit

Baseline Scenario

capture based aquaculture
Convention on Biological Diversity
coalbed methane

Climate Change scenario

Clean Development Mechanism
Methane

Combined Heat and Power

Carbon dioxide

Dynamic Interactive Vulnerability Analysis
Foreign direct investment

Financial flow

Forest management Unit

Forest Restoration

General Circulation Model

Gross Domestic Product

Global Environment Facility

Gross Fixed Capital Formation
Greenhouse gas

Glacier Lake Outburst Floods

hatchery based aquaculture

Hybrid Electric Vehicles

Heating, Ventilation and Air Conditioning
Investment and Financial Flows
International Classification of Health Accounts
Integrated Coastal Zone Management
International Energy Agency

Investment Flow

International Monetary Fund
Intergovernmental Panel on Climate Change

International Standard Industrial Classification
Investment Type

-10-



IWRM Integrated Water Resources Management

KP Kyoto Protocol
LPG Liquid Petroleum Gas
LULUCF Land Use, Land Use Change and Forestry
MRTS Mass Rapid Transit Systems
N,O nitrous oxide
NAPA National Adaptation Programme of Action
NGOs Non Governmental Organizations
NMT Non-motorized transport
NTFP Non-timber forest products
O&M Operation and maintenance
ODA Official Development Assistance
OECD Organization for Economic Co-operation and Development
PKM Passenger kilometer
PV Photo-voltaic
R&D Research and development
RD&D Research, development and demonstration
Reducing Emissions from Deforestation and Forest Degradation in
REDD Developing Countries
S-HWP Plantations for Substitution through harvested wood products
S-NWP Plantations for Substitution through non-wood products
SFM Sustainable Forestry Management
SHA System of Health Accounts
SNA System of National Accounts
SNA93 System of National Accounts, 1993
SO, Sulfur Dioxide
TEAM Tool for Environmental Assessment and Management
TED Transit Efficient Development
TNA Technology Needs Assessment
TOD Transit Oriented Development
UN FAO United Nations Food and Agriculture Organization
UNDP United Nations Development Programme
UNFCCC United Nations Framework Convention on Climate Change
V&A Vulnerability & Adaptation
VKT Vehicle kilometers travelled
WBCSD World Business Council on Sustainable Development
WHO World Health Organization
YR Year

-11-



Foreword

A key issue, especially for non-Annex | Parties to the United Nations Framework Convention on
Climate Change, is the magnitude of national efforts needed to reduce greenhouse gas
emissions and to adapt to the looming adverse impacts of climate change and the implications
of those efforts for future investment and financial flows (I&FF) — including how Foreign Direct
Investment and Official Development Assistance will be affected.

There are two main reasons why assessments of future I&FF are particularly critical for
developing countries: first, because it is important for countries to have a long-term
perspective on what activities to address climate change will mean in terms of additional costs
or investment shifts for key sectors; and second, because it is also critical to be able to
understand what are the relevant sources of finance and investments needed for developing
specific policies and articulating the related needs.

Investment decisions today have important long-term implications because facilities,
equipment, and infrastructure affect climate for the duration of their operating lives, which in
many cases is 20 years or longer. In addition, investment in a facility or infrastructure project
that proves to be maladapted to future climate may result in additional socioeconomic costs
and suboptimal operation or inefficiency of the stock of capital.

Through funding from several bilateral donors, the UNDP Environment & Energy Group (EEG)
has developed an approach to the national assessment of I&FF which consists of a User
Guidebook that has been framed around three guidance documents:
e this Methodology Guidebook for the Assessment of Investment and Financial Flows to
Address Climate Change,
e guidance on Preparing a Workplan for the Investment & Financial Flows Assessment,
and
e Reporting Guidelines for the Assessment of Investment and Financial Flows to Address
Climate Change.

The development of these documents involved the collective efforts and collaboration of a
group of international experts, national experts from developing countries that will undertake
the I&FF assessment as part of their participation in the EEG project, Capacity Development for
Policy Makers to Address Climate Change, and regional centres of excellence that are providing
technical backstopping to countries as they conduct the I&FF assessment.

The Methodology Guidebook provides a systematic and flexible approach for the I&FF
assessment of future investments. It can be modified to meet specific needs. The main
objective of the Guidebook is to provide guidance to developing countries in identifying and
guantifying potential 1&FF associated with mitigation and adaptation options as part of a
coherent strategy to address climate change that is consistent with sustainable development
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and other national priorities. It is hoped that the outputs of the exercise will also provide
valuable feedback for studies prepared within the context of National Communications of non-
Annex | Parties, and allow countries to strengthen their capacity to draw resources from future
climate financing architectures.

Finally, the Methodology Guidebook has been developed with a view to further testing this pilot
application within the framework of emerging national low-carbon and climate-resilient
programmes while ensuring ownership by national governments. Your views on how to
improve the methodology are welcomed.

Veerle Vandeweerd

Director, Environment & Energy Group
Bureau for Development Policy

United Nations Development Programme
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The overall objective of this Methodology Guidebook is to strengthen the capacity of developing
countries to formulate and evaluate policy options to address climate change in the context of
their overall development objectives. More specifically, this Guidebook provides step-by-step
guidance on assessing changes in investments in physical assets and in programmatic measures
(collectively referred to as investment and financial flows, or I&FF) needed to mitigate
greenhouse gas (GHG) emissions and adapt to climate change in key sectors. Investments range
in type and scale from household investments in appliances, to corporate and government
investments in infrastructure, to government investments in education and outreach. Sources of
funding include both domestic and foreign funds, and private and public funds. The approach is
designed to be operationalized at the country level, and is flexible so that it can be adapted to
country-specific needs and conditions. The results of I&FF assessments can be used by countries
in financial decision making and policy development regarding investment shifts and/or
additional capital needed to address climate change, as well as in the development of national
negotiation positions for the UNFCCC process.

This Guidebook has been specifically written to assist country teams that are charged with
undertaking an I&FF assessment under the UNDP global project, “Capacity Development for
Policy Makers to Address Climate Change”. It is meant to provide a clear and comprehensive
description of the I&FF methodology, and practical guidance on issues such as data needs and
access, cross-sectoral linkages, and evaluation of policy implications.

Countries participating in the UNDP project have each chosen two to four key sectors for which
they will conduct an assessment of I&FF for mitigation and/or adaptation. This document includes
methods for each of the combinations of sector and type of climate change measures that the
initial set of countries participating in the UNDP project chose to evaluate, namely: energy
(mitigation measures), transport (mitigation measures), forestry (mitigation and adaptation
measures), agriculture (mitigation and adaptation measures), water management (adaptation
measures), public health (adaptation measures), biodiversity (adaptation measures), fisheries
(adaptation measures), tourism (adaptation measures), and coastal zones (adaptation measures).
Other “sector/type of measures” combinations may be added to subsequent versions of this
document.
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The I&FF methodology presented here is designed to:

e Assess the types and magnitudes of changes in investments in physical assets and in
programs, and associated operation and maintenance costs, needed to implement a set
of mitigation and adaptation measures in key sectors of a country;

e Determine the entities that are responsible for those investments and the sources of their
investment funds; and

e Provide information needed to evaluate policy instruments that might be used to induce
those entities to invest in the proposed measures.

It is important to note that this methodology is not the same as what would be required to assess
the full (total) cost of addressing mitigation and adaptation in a country. For mitigation, the full
costs would entail an accounting of the costs of meeting a national GHG reduction target over a
specific period of time. This typically involves developing multiple projections of future national
development and associated GHG emissions for all sectors, for both business-as-usual scenarios
and emission reduction scenarios. For adaptation, the full costs of addressing climate change
would entail estimating the costs of adapting to all the expected adverse impacts of climate
change, as well as the residual costs of impacts for which adaptation measures are not taken or
are only partially effective. As with mitigation, a national adaptation cost assessment typically
involves developing multiple scenarios of future impacts and adaptation measures. The I&FF
methodology described here is narrower in scope. It is independent of national GHG targets, does
not cover all sectors of a national economy, does not involve projections of national GHG
emissions or anticipated climate change impacts, and does not include residual costs of impacts.
Note also that since the focus of an I&FF assessment is the monetary costs of climate change
measures, the methodology does not include explicit quantitative estimates of the benefits of
those investments (e.g., operating revenues from investments, net GHG reductions, climate
impacts avoided).

The remainder of this Guidebook is divided into 14 chapters:

e Chapter Il (I&FF Assessment Methodology: Fundamental Concepts and Methodological
Steps) defines terminology and technical concepts that underpin the assessment of I&FF
for mitigation and adaptation, and describes in detail the steps in an I&FF assessment.

e Chapters |, IV, V, and VI present guidance on applying the I&FF assessment methodology
to mitigation measures in the energy, transport, forestry, and agriculture sectors.

e Chapters VII, VIII, IX, X, XI, XIl, Xlll, and XIV present guidance on applying the I&FF
assessment methodology to adaptation measures in the forestry, agriculture, water
management, public health, biodiversity, fisheries, tourism, and coastal zones sectors.

e Chapter XV (Follow-Up Analysis to the I&FF Assessment) describes how to follow up the
overall assessment to firmly link it to national policymaking processes. In particular, it
discusses how policies can influence I&FF to address climate change, it describes types of
policy instruments and measures and how to select among them within different
contexts, and it discusses international sources of finance for addressing climate change.
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ll. Investment and Financial Flows Assessment q
Methodology: Fundamental Concepts and }

Methodological Steps m

D

2.1 Fundamental Concepts

This section describes the fundamental concepts and terminology that underlie the
methodology for national assessments of I&FF for mitigation and adaptation. Some of the
concepts and terms presented here are derived from the 2007 UNFCCC report, Investment and
Financial Flows to Address Climate Change.' Although the UNFCCC report is global in scope, and
utilizes a different methodology than is described here, it is a useful reference for additional
information about assessment of I&FF for mitigation and adaptation.

2.1.1 Methodology Overview

Conceptually, the methodology used here is straightforward. Once the scope of a sector is
clearly defined, the relevant investment costs for that sector are projected for two future
scenarios: 1) a baseline scenario, which reflects a continuation of current policies and plans, i.e.,
a future in which no new measures are taken to address climate change (otherwise referred to
as a “business-as-usual” scenario), and 2) a climate change scenario, in which new mitigation
measures are taken (a “mitigation scenario”) or new adaptation measures are taken (an
“adaptation scenario”). The investment costs of the baseline and mitigation (or the baseline
and adaptation) scenarios are then compared to determine the changes in investments needed
to mitigate emissions from the sector (or to adapt to the impacts to the sector). Note that
changes in investments may include not only increases in investments (new funding), but also
shifts in existing investments (reallocations of existing and currently projected funding levels
such that funds in one area decrease, and funds in another area increase).

2.1.2 Investment and Financial Flows (I&FF)

This methodology distinguishes between two distinct types of investments: investment flows
and financial flows.

An “investment flow” (IF) is the capital cost of a new physical asset with a life of more than
one year, such as the capital cost of a new power plant, a new automobile, a new household
appliance, or a new agricultural irrigation system. Investment flows are limited to new physical

! UNFCCC (2007) can be accessed at:

http://unfccc.int/files/cooperation_and_support/financial_mechanism/application/pdf/background_paper.pdf
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assets because such investments have climate change implications for the duration of the
operating lives of the facilities and equipment purchased. Purchase of an existing physical asset,
such as an existing vehicle, is excluded because its remaining life and its implications for climate
change are not affected by the change in ownership. However, investment flows to retrofit, or
considerably expand, an existing physical asset such that the climate change implications of
that asset are significantly altered, such as conversion of a traditional coal-fired power plant to
a combined cycle gas turbine plant, would be included. Investments in financial assets (such as
stocks and bonds), and in physical assets that neither affect climate nor have climate impacts
implications (such as metals and commodities), are also excluded because they are unrelated to
climate concerns.?

Note that an investment flow captures just the initial cost of a new asset. The costs of operating
and maintaining new assets (e.g., salaries of personnel, fuel costs) are covered in a separate
category of monetary flows (O&M costs of new physical assets), which are discussed in section
2.1.4.

A “financial flow” (FF) is an ongoing expenditure on programmatic measures; financial flows
encompass expenditures other than those for expansion or installation of new physical
assets. Examples of financial flows include expenditures for an agricultural extension program
for farmers, a malaria prevention program to distribute mosquito nets, or the implementation
of improved forest management techniques. These expenditures are “operation and
maintenance” type costs, e.g., salaries and raw materials.

Examples of several mitigation and adaptation investment types, and the IF and FF for each, are
provided in Table 2-1. Note that some investment types can entail both financial flows and
investment flows.

Investments in facilities that produce such assets, e.g., an aluminum smelting plant, would of course be included.
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Table 2-1: Examples of mitigation and adaptation investment types and associated I&FF

Sector Investment Type Investment Flows” Financial Flows
(type of climate
change
measure)
Energy Construction of new high Capital costs of
(mitigation) efficiency, fossil-fuel fired, construction
power plant
Expansion of public transit Capital costs of new buses
(bus) system and related equipment,
and of construction of
associated new facilities
(e.g., bus stops)
Implementation of an Capital costs of equipment | Program implementation
equipment retrofit and retrofits or replacements in | costs, including both
education program for the commercial sector (e.g., government costs and
commercial sector on energy | retrofit of HVAC, or commercial sector costs
end-use efficiency Heating, Ventilation and (e.g., audit of HVYAC
improvements Air Conditioning, systems) | systems to determine
leaks)
Forestry Implementation of reduced Capital costs of new
(mitigation) impact logging operations equipment needed to
implement reduced impact
logging techniques
Implementation of improved, Implementation costs,
low-tech silviculture including raw materials
technigues to increase stand- (e.g., seedlings, soll
level biomass densities in amendments) and
managed forests training
Agriculture Implementation of improved Implementation costs
(mitigation) livestock feeding program including raw materials
and training
Water Construction of new Capital costs of
(adaptation) desalinization plant construction
Implementation of program to Implementation costs
repair leakages from urban (inspection and repair
water distribution systems costs)
Public Health Construction of new health Capital costs of
(adaptation) clinics to treat infectious construction

disease

Implementation of program to
distribute insecticide-treated
mosquito nets

Program implementation
costs including raw
materials (e.g., nets),
training, and fuel and
leasing of vehicles for
transport

Coastal Zones
(Adaptation)

Production of improved flood
hazard maps and
implementation of improved
flood warning system

Map production and
program implementation
costs

" The assets associated with these investment flows will have operation and maintenance (O&M) costs over their lifetimes. The
O&M costs of these assets are covered in a separate category of monetary flows.
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2.1.3 Investment Entities and Sources of the 1&FF Funds

An “investment entity” is an entity that is responsible for an investment. These are the
entities that decide to invest in, for example, an array of wind turbines, a new household
appliance, a public health program, a national park, or a sand dune stabilization program. This
methodology utilizes three types of investment entities: households,® corporations, and
government. These are described below.

The “sources of the I&FF funds” are the origins of the funds invested by the investment
entities, e.g., domestic equity, foreign debt, domestic subsidies, foreign aid. These are
described below for each investment entity.

Identification of the entities responsible for the investment decisions, and the sources of the
funds that are invested, is an important component of an I&FF assessment because this
information is the starting point for the evaluation of policies to change those decisions. To
design policies and measures to influence decisions about I&FF, the entities responsible for
those decisions and the means by which they obtain their funds must be identified.
Government policies to influence investment decisions by households or corporations may
include regulations or incentives. For example, households might be convinced to purchase
high water efficiency appliances rather than less costly but lower-efficiency appliances if part of
the additional cost was borne by the government via subsidies such as rebates on qualifying
purchases. In cases in which public spending is needed to implement a mitigation or adaptation
measure, options for changing current government priorities and for raising additional funds
from domestic or international sources need to be evaluated.

Note that mitigation and adaptation measures that are programmatic (i.e., outreach and
education programs) and/or involve subsidies (e.g., tax credits, tax deductions, rebates) or cost
sharing agreements are likely to involve more than one investment entity. With such measures,
one investment entity, which typically is a government entity, is responsible for the costs of the
program. The other investment entities, or entity, are responsible for the investment decisions
that are being influenced by the program. For example, the water efficiency subsidy program
mentioned in the previous paragraph involves both a government entity, which invests in the
program, and households, which invest in high efficiency appliances.

Table 2-2 presents the “taxonomy” of investment entities and sources of I&FF funds used in this
methodology for compiling I&FF data. This taxonomy, and the definitions provided below, are
derived from the investment flow taxonomy used in the UNFCCC report, Investment and
Financial Flows to Address Climate Change.* The taxonomy used here has been designed to

3 Note that in the System of National Accounts (SNA, the internationally agreed standard for compiling measures of economic
activity), a household is not considered an investment entity unless it produces goods for sale or for its own final consumption
(e.g., a farm).

4 UNFCCC ( 2007) can be accessed at:
http://unfccc.int/files/cooperation_and_support/financial_mechanism/application/pdf/background_paper.pdf
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steer countries participating in the UNDP capacity development project towards a reasonable
and appropriate level of detail in data compilation, while allowing for flexibility in the level of
detail reported should data (especially on sources of funds) not be available.

Table 2-2: Taxonomy of investment entities and sources of I&FF funds

Investment Entity Source of I&FF Funds
Households Domestic Equity and debt
) Domestic equity (including internal cash flow)
Domestic - -
Domestic borrowing (bonds and loans)
Corporations Foreign direct investment (FDI)
Foreign Foreign borrowing (loans)
Foreign aid (ODA)"
Domestic Domestic funds (budgetary)
Foreign borrowing (bonds and loans)
Government ] - : ——
Foreign Bilateral foreign aid (bilateral ODA)
Multilateral foreign aid (multilateral ODA)

” ODA (official development assistance) provided to private corporations is primarily foreign aid that is given to non-
governmental organizations (NGOs).

Households

Households are individuals or groups of individuals (e.g., families) who act as one unit
financially. Households invest in assets, such as homes, farms, vehicles, and facilities for small
unincorporated businesses. All of their investment funds, which include equity (savings), debt
(loans from friends, relatives, or financial institutions), and government support in the form of
subsidies (e.g., rebates, tax deductions, or tax credits on purchases),5 are assumed to be
domestic to simplify the assessment of I&FF. Although remittances by family members working
in foreign countries are substantial for some countries, and are likely to help fund household
investments in the recipient countries, spending decisions are usually made by the recipients.
Also, whether funds are domestic or foreign is less important for households than for other
investment entities when evaluating policies and measures to influence investment decisions.

Corporations

Corporations include both financial corporations and non-financial corporations, and can be
either for-profit or not-for-profit. Financial corporations are entities such as banks, credit

5 . .

Note however, that the costs of such subsidies are a public cost, rather than a cost to the household, so only the net cost to
the household (the cost net of any subsidies) should be included in household costs in the I&FF assessment. The costs of the
subsidies, if included in an assessment, would be assigned to government entities (see section 2.1.7).
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unions, and insurance companies that provide financial services to non-financial corporations,
households, and governments. Non-financial corporations produce goods (such as fossil fuels,
electricity, food, and timber), and provide non-financial services (such as health care, private
education,6 research, and hospitality services). Non-governmental organizations (NGOs) are a
type of not-for-profit corporation. Corporations invest in both physical assets and programs.
Their sources of investment funds are both domestic and foreign, and can be in the form of
equity (equity in domestic financial markets and foreign direct investment), debt (loans
provided by commercial banks and bond sales in the capital market), domestic government
assistance (subsidies),” or foreign aid (foreign assistance in the form of grants and concessional
loans; also known as ODA or official development assistance). All foreign direct investment (FDI)
in a country is assumed to go to corporations because FDI tends to be made by multinational
corporations seeking to establish or expand operations overseas. However, only part of the FDI
is invested in new physical assets or programs; some is used to purchase existing assets through
mergers or acquisitions. Only the portion of FDI that is invested in new physical assets or
programs should be included in the I&FF assessment.

Governments

Governments are the national, provincial, state, and local governments of a country. Financial
and non-financial corporations owned wholly or in part by governments, such as public
universities and research institutions, and publicly held oil companies, utilities, and water
authorities, are included in this category. Government entities invest in long-lived physical
assets and public programs and services that provide public benefits. Examples of such assets
include water supply systems, hospitals, and coastal infrastructure; examples of such programs
and services include health care, energy research, and agricultural assistance. Note that
government entities also invest indirectly (via subsidies) in assets that private entities
(households and corporations) purchase (e.g., appliances and vehicles). The funds governments
invest include both domestic sources (revenues from taxes and fees, loans from domestic
financial institutions, and bond sales in the domestic market) and international sources (debt in
the form of foreign loans and bond sales, and foreign aid). In the taxonomy of government
sources of funds used here (Table 2-2), foreign aid (or ODA) is divided into bilateral and
multilateral components. Bilateral ODA is assistance provided by another country, either as a
grant that does not need to be repaid, or as a loan with concessional terms. Multilateral ODA is
assistance from an international financial institution (IFI) (such as the World Bank), usually in
the form of a loan with concessional terms, but also sometimes in the form of a grant. ODA is
an important, and growing, source of government funds for mitigation and adaptation in

6 Private education would include, for example, private secondary schools and universities. Public education, e.g., public
secondary schools and universities, is provided by government entities.

’ However, as with households, because these subsidies are domestic public funds, only the net cost to the corporate entity is
included in corporate costs in the I&FF assessment. The costs of the subsidies, if included in an assessment, would be assigned
to Government entities (see section 2.1.7).
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developing countries, and strategies to seek additional ODA are likely to vary between bilateral
and multilateral sources.

2.1.4. Operation and Maintenance (O&M) Costs of New Physical Assets

The physical assets purchased with investment flows will have operation and maintenance
(O&M) costs associated with them (i.e., ongoing fixed and variable costs such as salaries and
raw materials). Operation and maintenance costs of new assets need to be included in I&FF
assessments because these costs can vary considerably among investment flow types, and can
have a significant effect on the total cost of an investment over its lifetime. For example, O&M
costs are a much greater share of total costs (capital costs plus O&M costs) for gas-fired
electricity generation than photovoltaic electricity generation.

O&M costs include the following categories of costs:
e Salaries or wages of personnel
e Fuel costs such as power and/or fuel for operations, fuel for production
e Public utilities such as telephone service, Internet connectivity, etc.
e Raw materials
e Maintenance and/or leasing of equipment
e Office supplies and consumables
e Advertising
e License or equivalent fees (such as corporation yearly registration fees) imposed by a
government
e Real estate expenses, including:
O rent or lease payments
0 office space
0 furniture and equipment
0 property taxes and equivalent assessments
e Operations fees, such as fees assessed on transportation carriers for use of highways,
and production or operation fees, such as subsidence fees imposed on oil wells
e Insurance
e Damage due to uninsured losses, accident, sabotage, negligence, or terrorism

This list is not meant to imply that countries should estimate O&M costs for every category of
cost. Countries should estimate O&M costs for those categories that are significant, which will
vary among asset types, and may estimate O&M costs in aggregate (e.g., as a percentage of
total costs). Step #2 in section 2.2 below provides approaches for estimating O&M costs should
data not be readily available.

O&M costs should be assigned to the investment entity that invested in the physical asset, i.e.,

that owns the asset. Sources of the funds for O&M, which would primarily be in the form of
operating revenues, should be disaggregated into the same sources as are used for I&FF (Table
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2-2). Note that some of these sources (e.g., FDI) may not be relevant to O&M costs. Note also
that the O&M costs that are recorded for a household or corporation IF should be net of any
government subsidies.

2.1.5 Scenarios

A scenario is an internally consistent and plausible characterization of future conditions over
some specified time period. Each sectoral assessment of I&FF for mitigation requires that both
a baseline scenario and a mitigation scenario be developed for that sector, and each sectoral
assessment of I&FF for adaptation requires that both a baseline scenario and an adaptation
scenario be developed for that sector. In the I&FF assessment methodology, each scenario will
have associated with it a stream of annual IF, FF, and O&M costs. This is described below in
section 2.2.

The baseline scenario in both cases is a reflection of business-as-usual conditions, i.e., it is a
description of what is likely to occur in the absence of new policies to address climate change.
The baseline scenario should describe expected socioeconomic trends (e.g., population growth
and migration, economic growth), technological change (if relevant), private sector and
government plans for the sector, and expected business-as-usual investments in the sector (i.e.,
specific new assets and programs) given those trends and plans. If policies to address climate
change are already being implemented, they should be reflected in the baseline scenario. The
description of the plans or forecasts for investments should include information about the
nature, scale, and timing of those investments; i.e., information that is needed to derive
estimates of annual I&FF, and associated O&M costs.

The mitigation scenario incorporates measures to mitigate GHG emissions, i.e., the mitigation
scenario should describe expected socioeconomic trends, technological change (if relevant),
new measures to mitigate GHG emissions, and the expected investments in the sector given
implementation of the mitigation measures. Similarly, the adaptation scenario incorporates
new measures to respond to the potential impacts of climate change. The adaptation scenario
should describe expected socioeconomic trends, technological change, new measures to
respond to the potential impacts of climate change, and the expected investments in the sector
given implementation of the measures to respond to potential impacts. Both the mitigation and
adaptation scenarios should include information about the nature, scale, and timing of the
investments.

There may be sectors in which measures that reduce GHG emissions and/or increase resilience
to climatic variability are already being taken, but are being implemented for reasons other
than to address climate change. For example, a local government may be implementing water
conservation measures for residential and commercial entities because of recent drought
conditions. Such measures should be included in the baseline scenario because these measures
reflect business-as-usual conditions, and because the costs of implementing such measures
may be reflected in the I&FF for the base year (depending upon which year is used as the base
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year and the start date for implementation of such measures). Such measures may or may not
be included in the climate change (i.e., mitigation and adaptation) scenarios, depending on the
nature and scale of the mitigation and adaptation measures assessed. For example, if drought
conditions are expected to intensify and increase in frequency with climate change, the
adaptation scenario for this example might include an expanded and more stringent water
conservation program that would require a greater level of expenditure for implementation. In
this case, the adaptation scenario would include the conservation measure that is in the
baseline scenario, but at a modified scale.

2.1.6 Assessment Period and Base Year

The assessment period is the time horizon for assessment; i.e., the number of years spanned by
the baseline and climate change scenarios and the associated stream of annual IF, FF, and O&M
costs. The assessment period for I&FF assessment should be at least 20 years and not more
than 30 years. Twenty to 30 years is a reasonable period over which to analyze alternative
investment decisions. Also, most significant physical assets with GHG implications have
lifetimes of 20 to 30 years, and many forestry mitigation measures require at least 20 to 30
years for the full effects to be realized. If models are used in the analysis, the choice of the
assessment period may be dictated by the forecasting period of the models used. A single
assessment period for all sectors is preferred; however, the assessment period could differ by
sector, and between mitigation and adaptation within a sector, especially if models are used in
the analysis.

The base year is the first year of the assessment period, i.e., it is the first year of the baseline,
mitigation, and adaptation scenarios. The base year should be set at a recent year for which
I&FF and O&M information is available so that the IF, FF, and O&M costs for the first year of all
the scenarios are historical data. This grounds the start of the streams of cost data for each
scenario in reality. A base year of 2005 is recommended. If data are not available for 2005, the
most recent year for which information is available should be used. The base year that is
chosen should not, if possible, vary among sectors in an assessment.

An end year of 2030 is recommended for the last year of assessment period since this year
aligns with typical sector development plans, and results in a reasonable assessment period
length. Therefore, an assessment period of 2005 through 2030 is recommended.

2.1.7 Cost Accounting Issues

It is important that countries follow a common approach for compiling data on the costs of IF,
FF, and O&M so that results are transparent and comparable. Costs should be compiled in real
(i.e., inflation adjusted) terms. Constant 2005 US$ are recommended for this purpose. Also,
investment costs for assets (IF) should be reported in the year in which they are expected to
be incurred, rather than spreading the costs over the lifetime of the asset. Financial flows and
O&M costs should be reported as annual costs in the year in which they occur.
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Appropriate discounting of future costs (IF, FF, and O&M costs for the baseline and climate
change scenarios) should be done to properly account for varying opportunity costs and time
preferences of investment entities. This is particularly important given the long time frame of
the I&FF assessments. The discount rates chosen should reflect country-specific economic
conditions. It is recommended that countries use two discount rates for their assessment: one
public discount rate and one private discount rate. The public discount rate should be the rate
established by the national government’s ministry (or department) of finance or economic
development for public projects, and should be used for sectors dominated by public
investments. The private rate should reflect the opportunity cost of capital for the predominant
investment entity in the assessment, and should be used for sectors dominated by private
investments. Alternatively, countries may use the public discount rate for all sectors.

The I&FF method does not consider explicitly the contribution of government subsidies in
financing private sector (household and corporation) investments (IF and FF) and O&M costs
because computing or discriminating subsidies for private investments is not always possible. If
there are subsidies or government support, the prices actually paid by the entity will normally
differ from full prices by the amount of the subsidy. However, if either the full price or the
subsidy amount is not available or known, it will not be possible to compute or discriminate the
subsidy amount in the sources of funding. Therefore, countries should report the effective
final costs (i.e. the cost net of subsidies) of IF, FF, and O&M as paid by private sector entities.
If subsidies are significant for a sector, and the costs of the subsidies are available or known,
countries may include the costs of subsidies (as a government cost). However, if a country
chooses to include subsidies, they should include subsidies in all three categories of costs (IF,
FF, and O&M costs).

2.1.8 Benefits & Non-Investment Costs of Mitigation and Adaptation Measures

The purpose of an I&FF assessment is to determine the incremental, direct monetary costs of
climate change measures, and the likely sources of those investment funds. Since the
methodology is not a cost-benefit type of analysis, quantitative estimates of the direct benefits
of investments are not included. Direct benefits of climate change measures include net GHG
reductions and climate impacts avoided. If a climate change measure includes a new physical
asset that produces goods or services that are sold (e.g., electricity), direct benefits will also
include operating revenues that accrue from sales, which can significantly offset the costs of an
investment. The nature and scale of GHG and impacts benefits, and the size and sources of
significant sales revenues, will be an important consideration when evaluating alternative
investments. Therefore, countries should assess qualitatively the GHG reduction and
adaptation benefits of climate change measures; and for those investments that will accrue
significant revenues, countries should also assess the relative magnitude of revenues that will
accrue over the lifetime of the asset (relative to lifetime O&M costs), and the likely sources of
the revenues.
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In addition to direct (intentional) benefits, climate change measures may have other social,
economic, and environmental effects. These additional effects are often referred to as
“externalities.” Externalities may occur in the same and/or a different sector, may occur within
and/or beyond national boundaries, and may be positive (a benefit) or negative (a cost). For
example, construction of a new hydropower facility instead of a new fossil fuel fired power
plant may, in addition to reducing GHG emissions, improve local air quality, but the hydropower
facility may have negative environmental and economic impacts on riparian ecosystems and
human settlements. Externalities can be important when weighing alternative investments, so
it is recommended that countries assess qualitatively the significant social, economic, and
environmental externalities of climate change measures in the I&FF assessment.

Note also that some externalities may affect the costs of other climate change measures. For
example, measures to reduce forest degradation are likely to result in forest areas that are
more resilient to climatic change than they would have been if forest degradation had
continued unabated, and may also make coastal ecosystems (e.g., mangroves and coral reefs)
more resilient through reductions in terrestrial erosion and coastal turbidity. In this example,
the mitigation measure (reduced forest degradation) reduces the costs of adaptation in the
forestry and coastal sectors. The existence of such cross-measure externalities means that
inadvertent under- or over-counting of I&FF across measures and across sectors is possible.
Countries should be vigilant in checking for this possibility. Assessing such cross-measure
effects will help ensure that under- or over-counting does not occur.

2.2 Methodological Steps

This section briefly describes each of the steps in the methodology for national assessments of
I&FF for mitigation and adaptation. First, an assessment of the I&FF for mitigation or
adaptation in each sector is undertaken. Each sectoral assessment entails eight sequential
steps. Once sectoral assessments are complete, the results are compiled and compared across
sectors.

2.2.1 Methodological Steps in I&FF Assessments for Each Sector

This section describes the eight steps that would be undertaken for each sectoral assessment of
I&FF for mitigation or adaptation (Figure 2-1).
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Figure 2-2: Steps in the sectoral assessments of I&FF to address climate change

1. Establish key parameters of the assessment
Define detailed scope of sector
Specify assessment period and base year
Identify preliminary mitigation (or adaptation) measures
Select analytical approach

2. Compile historical IF, FF, and O&M cost data, subsidy cost data (if included explicitly),

and other input data for scenarios
Compile historical annual IF and FF data, disaggregated by investment entity and source
Compile historical annual O&M cost data, disaggregated by investment entity and source
Compile historical annual subsidy cost data, if subsidies are included explicitly in the assessment
Compile other input data for scenarios

3. Define baseline scenario

Describe socioeconomic trends, technological change, sectoral and national plans, and expected investments given
current sectoral and national plans

4. Estimate annual IF, FF, and O&M costs, and subsidy costs if included explicitly,
for baseline scenario
Estimate annual IF and FF for each investment type, disaggregated by investment entity and funding source
Estimate annual O&M costs for each IF, disaggregated by investment entity and funding source
Estimate annual subsidy costs for each relevant investment type and for IF, FF, and O&M costs, if subsidies are
included explicitly in the assessment

5. Define mitigation (or adaptation) scenario
Describe socioeconomic trends, technological change, mitigation (or adaptation) measures, and investments given
implementation of mitigation (or adaptation) measures

6. Estimate annual IF, FF, and O&M costs, and subsidy costs if included explicitly,

for mitigation (or adaptation) scenario
Estimate annual IF and FF for each investment type, disaggregated by investment entity and funding source
Estimate annual O&M costs for each IF, disaggregated by investment entity and funding source
Estimate annual subsidy costs for each relevant investment type and for IF, FF, and O&M costs, if subsidies are
included explicitly in the assessment

7. Calculate the changes in IF, FF, and O&M costs, and in subsidy costs if included explicitly,

needed to implement mitigation (or adaptation)
Calculate changes in cumulative IF, FF, and O&M costs, by funding source, for individual investment types and for
all investment types
Calculate changes in annual IF, FF, and O&M costs for individual investment types, for individual sources of funds,
and for all investment types and funding sources
If subsidies are included explicitly, consider calculating changes in cumulative and/or in annual subsidies for IF, FF,
and O&M for each investment type and all investment types

8. Evaluate policy implications
Re-evaluate initial prioritization of mitigation (or adaptation) measures undertaken in step #5
Determine policy measures to encourage changes in I&FF
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Step #1. Establish Key Parameters of Assessment

>>> Define detailed scope of the sector

This Guidebook assumes that countries have already selected the sectors that will be assessed
(e.g., energy, agriculture), and have completed a preliminary determination of the scope of
each sector (see companion volume Preparing a Workplan for the Investment & Financial Flows
Assessment). In this step, the precise scope of the sector needs to be determined and defined.
This primarily entails determining the specific subsectors that will be included (e.g., coal mining
and power production, irrigated crop production, livestock production), and clearly defining
those subsectors. In other words, the sectoral boundaries of study need to be clearly
delineated. These boundaries determine which processes, activities, entities, and geographic
regions (if less than the entire country) are included in the sector.

Many existing sectoral structures could be utilized to define the sectoral scope. For example,
the IPCC GHG Inventory sectoral structure can be a useful reference for analyses of mitigation
I&FF.2 However, rather than necessarily relying on existing sectoral structures, it is most
important that the sectoral scope be appropriate to national circumstances, especially
regarding data availability, the structure of the national government entities in which data
reside, and the scope of related assessments that have already been undertaken (e.g., National
Communications, Technology Needs Assessments (TNAs), National Adaptation Programmes of
Action (NAPAs)). In addition, if a model is used in the I&FF assessment, the sectoral scope may
be dictated by the scope of the model used.’

There may be sectoral overlaps within a national I&FF assessment since many processes and
activities can be encompassed by more than one sector. Sectoral scopes may need to be defined
such that there are overlaps among sectors; however, mitigation and adaptation measures, and
their associated I&FF, should not be double-counted. For example, if a country is assessing I&FF for
adaptation in both the agriculture and the water management sectors, and agricultural demand for
water is a significant component of national water demand, agricultural water consumption is likely
to be included in both sectoral scopes. If the country decides to evaluate efficiency improvements
in agricultural water use as an adaptation measure, the I&FF for that measure should be included in
either the agriculture sector analysis or the water management sector analysis, but not both. The
decision about which sector should encompass the adaptation measure should be based on
national circumstances, including sectoral priorities, and the analytical approach chosen (model or
otherwise). Clearly and comprehensively defined sectoral scopes, as well as clearly defined
mitigation/adaptation measures, will help avoid double-counting of I1&FF.

8 Table 8.2 in chapter 8 of Volume | of the 2006 Guidelines (Eggleston et al. (eds.), 2006, 2006 IPCC Guidelines for National
Greenhouse Gas Inventories) provides a detailed outline of the GHG inventory structure. This can be viewed at:
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/1_Volumel/V1_8 Ch8_ Reporting_Guidance.pdf

9 The sectoral scope should influence the choice of a model, rather than vice versa, but in reality, model choice is limited, and
in-country experience with models may reduce the list of available and appropriate models further. Therefore, there may be
cases in which a country will need to alter their sectoral scope due to the model that is most appropriate for the assessment.
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>>> Specify assessment period and base year

The assessment period and base year need to be selected for the sectoral analysis. Selection
criteria should include sectoral scope, national and sectoral planning horizons, data availability,
analytical approach,® and the timelines used in previous analyses of mitigation and adaptation
options. This methodology recommends an assessment period of 2005 (the base year) through
2030, if possible and appropriate.

>>> |dentify preliminary mitigation (or adaptation) measures

Prior to the next step (selecting the analytical approach that will be used to develop scenarios
and estimate I&FF and O&M costs), a preliminary set of the mitigation (or adaptation)
measures to be analyzed must be identified. This preliminary list of measures is needed to
assess which analytical approaches can incorporate the measures. The selection of measures
should be based on the sectoral scope, national and sectoral country priorities, costs of
implementation, benefits of measures (environmental, economic, and social), and prior work
on mitigation (or adaptation). The preliminary list often can be obtained from existing sectoral
or national plans, National Communications, TNAs, and NAPAs.

>>> Select analytical approach

Countries can use any of several analytical approaches to develop baseline, mitigation, and
adaptation scenarios, and associated streams of annual IF, FF, and O&M costs. These include: a
suitable sectoral model, a sectoral plan, a projection of sectoral trends, the current situation in
the sector (assuming no change), or a combination of those approaches. The selection should
be influenced by previous analytical work on mitigation and adaptation, such as for the
National Communications, as well as by national circumstances (e.g., in-country capacity and
resources), sectoral scope, assessment period, and the preliminary climate change measures
identified. Ideally, the approach chosen would involve econometric analysis or demand
forecasting techniques.

To be suitable, a sectoral model should cover most or all of the sectoral scope of study, should be
able to forecast changes in the sector over the selected assessment period, should be grounded in
historical data (see Step #2), should be capable of incorporating the identified adaptation or
mitigation measures, and should be capable of projecting streams of annual I&FF by entity and
source, ideally based on forecasts of demand for sectoral products and/or services. Ideally, the
model would also project annual O&M costs, but if not, these costs can be estimated as described
in Steps 4 and 6. A model of the entire national economy could be used instead of a sectoral model,
as long as the selected sector is represented in the national economic model with sufficient detail.

10 . . . . - . . L . .

Selection of analytical approach occurs after this phase of this step, so this is an instance in which iteration might be needed.
Once the analytical approach is selected, the chosen assessment period and base year should be re-evaluated to ensure that
they are still appropriate.
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Ideally, a country would be familiar with a model through prior use before choosing it for their I&FF
assessment, given time and resource limitations.

If a suitable model is not available (or a country does not have prior experience with candidate
models), a sectoral plan, a projection of trends, or the current situation (assuming no change)
can be used as the basis for the analysis. The plan or projection chosen (e.g., a national scenario
from the National Communications) should describe anticipated changes in the sector over the
selected assessment period in sufficient detail to allow the identified preliminary mitigation or
adaptation measures to be re-evaluated and the scale and timing of their implementation
identified (Step #5). The plan or projection chosen also needs to be credible for the selected
assessment period. For example, the suitability of a trend projection of deforestation rates that
implied elimination of all forests in 15 years would need to be carefully re-assessed. And lastly,
it is recommended that the plan or projection be based on sectoral demand forecasts, ideally
using quantitative methods (e.g., extrapolation of historical sales data).

If a model is not sufficient (e.g., it does not include I1&FF), some combination of a model,
sectoral plan, projection of trends, and current situation can be used.

An annotated list of possible models for use in each sector, as well as macroeconomic models,
can be found in Annex 1.

Step #2: Compile Historical IF, FF, and O&M Cost Data, Subsidy Cost Data (if included
explicitly), and Other Input Data for Scenarios

>>> Compile historical annual IF and FF data, disaggregated by investment entity and source

Historical I&FF data are needed to provide a historical basis from which to develop possible
future scenarios. The historical data will give assessment teams an understanding of recent
investment patterns and a context for public and private plans for the sector, which can be
used to inform the development of scenarios and associated cost estimates. In addition,
historical I&FF data are needed for the first year of the scenarios (the base year). At a minimum,
countries should collect at least three years of historical 1&FF data (i.e., for the base year and
two years during the previous decade). Ideally, countries would collect 10 years of historical
I&FF data, i.e., for the base year and the previous nine years.

Data should compiled for each investment type, and should be annual, be disaggregated by
investment entity, and, if possible, by funding source, and also be divided into investment flows
and financial flows. This breakdown is required because it represents a fundamental starting
point or basis for estimating future investments over time, given public and private plans for
the sector, assumptions about the future economic climate for foreign investment, privatization
policies, economic barrier removal efforts, and a host of other relevant factors. The definitions
of investment types, especially how narrow they are, will depend on sectoral scope and the
level of detail of the analytical approach.
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Table 2-3 provides a template that illustrates this disaggregation of annual I&FF data, assuming
three investment types. Note that this template provides for three different levels of
entity/source disaggregation. If a country cannot obtain IF and FF data at the most
disaggregated source level, they may be able to derive estimates based on expert judgement
(e.g., if corporate investments in a particular investment type are typically funded with x-y
percent domestic equity and a-b percent domestic debt, averages of those percentages could
be used to allocate each of the total IF and FF for the investment to the two sources).
Alternately, a country may need to aggregate sources (e.g., aggregate corporate domestic
equity and corporate domestic debt, and report in either row depending on which source is
likely to be the dominant source for corporate investments in the particular investment type).
And if detailed source information is not available, a country can compile data by domestic
versus foreign sources within each investment entity. However, countries should make every
effort to compile I&FF data at the most disaggregated source level.

The I&FF data that need to be collected may reside in one or more of several locations (e.g.,
national accounts, ministry records and plans, industry records, statistical agencies, utilities,
research institutions). For this reason, country teams are encouraged to devise a data collection
strategy prior to collecting the data. It is recommended that country teams take a bottom-up
approach to data collection and start their data collection process with records and plans of
appropriate ministries, agencies, or industries where cost information is likely to be more
specialized and detailed than in national accounts, which tend to be highly aggregated to
conform to international norms. Arrangements for interagency sharing of data should have
already been made as part of the preparation phase (see companion UNDP document
Preparing a Workplan for the Investment & Financial Flows Assessment). Sectoral I&FF data
may also be available from research organizations and academic institutions, including
parastatal research organizations, private research institutions, and universities.

In some cases, information that is not readily available from a bottom-up data source may be
extractable from a top-down assessment (e.g., national accounts). For example, ministry plans
may have a detailed budgetary estimate for new equipment that was planned for
implementation in the current year without any breakdown into the investment entities and
sources of the funds for the equipment. The national accounts data, on the other hand, may
have an indication of the breakdown of investments by entities and sources to meet the
ministry’s budget. However, it is highly unlikely that this information will be at the level of the
sectoral scope being considered. Hence, certain judicious assumptions (i.e., assumptions based
on expert judgment) will need to be made in applying this breakdown in entity and source to
the specific sectoral scope of study. Assumptions such as these will be necessary and inevitable
throughout the assessment process, and should be carefully documented in the assessment
report to ensure transparency as well as permanent documentation. Whatever data sources are
used, careful attention must be paid to sectoral boundaries because sectors may be defined
differently in different data sets.
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Table 2-3: Template for one year of historical I&FF data

Note: The actual data set would include additional columns for additional investment types in 2003, as well as for the additional years in the
historical time series. Some investment types will have more than one category of investment entity (e.g., demand side management projects in
the energy sector). Also, Households IF and Corporations IF and FF should be net of subsidies. If subsidy costs are included explicitly in the
assessment, the domestic funds source for Government IF and FF should include subsidy costs.

Category Year: 2003

of Source of I&FF Funds Investment Type 1 Investment Type 2 Investment Type 3 Total IF&FF
Investment IF FF Total IF FF Total IF FF Total | Total | Total
Entity (2005 | (2005 | I&FF | (2005 | (2005 I&FF | (2005 | (2005 | I&FF IF FF
US$) | US$) | (2005 | US$) US$) (2005 | US$) | USS$) | (2005 | (2005 | (2005
US$) Uss$) Uss$) US$) | US$)

Households | Domestic | Equity and debt

Total Household Funds (all
domestic)

Corporations | Domestic | Domestic equity
(including internal
cash flow)

Domestic borrowing
(bonds and loans)

Total Domestic
Sources

Foreign Foreign direct
investment (FDI)

Foreign borrowing
(loans)

Foreign aid (ODA)

Total Foreign Sources

Total Corporation Funds

Government | Domestic | Domestic funds
(budgetary)

Foreign Foreign borrowing
(loans)

Bilateral foreign aid
(bilateral ODA)

Multilateral foreign aid
(multilateral ODA)

Total Foreign Sources

Total Government Funds

-32-




>>> Compile historical annual O&M cost data, disaggregated by investment entity and source

Historical O&M data are also needed to provide a historical basis from which to estimate future
O&M costs for new physical assets, as well as to provide data for the first year of the scenarios.
Annual O&M costs for the physical assets that are in operation during the historical period
should be collected (or estimated). In other words, annual O&M costs for assets purchased
during the historical period, and for assets purchased prior to the historical period but that are
still in operation, should be collected. The number of years for which historical O&M cost data
are compiled should be the same as is done for historical I&FF data (i.e., for three to ten
years). The O&M costs of the assets that are expected to still be in operation after the historical
period (i.e., during some part, or all, of the assessment period) will be needed in Step 4 (and
possibly in Step 6), so information about the expected lifetimes of the assets in operation
during the historical period, and annual fluctuations in O&M costs (if any), also need to be
collected.

Historical annual O&M data should be compiled for each investment type, should be
disaggregated by investment entity and, if possible, also by funding source. The O&M data for
assets purchased during the historical period should be tracked separately from the O&M data
for assets purchased before the historical period so that the total costs of assets (IF + O&M)
purchased during the historical period can be estimated. Table 2-4 illustrates the disaggregation
of three years of historical O&M cost data for an asset purchased in 2003. Similar tables would
be completed for the O&M costs of assets purchased before the historical period, but without
the IF data.

The O&M data that need to be collected may reside in one or more of the locations for I&FF
data (e.g., national accounts, ministry records and plans, industry records, statistical agencies,
utilities, research institutions). If such data are not available, countries should utilize one of the
following approaches to derive estimates:

e Adopt O&M cost data from similar assets in other countries, and adjust the O&M data
to in-country production and consumption rates.

e Derive estimates from proportional relationships between O&M costs and total costs, or
between O&M costs and capital costs (e.g., 10%, 25%, or 75%). Use either standard
assumptions about proportional relationships, or proportional relationships observed in
other countries.

>>> Compile historical annual subsidy cost data, if subsidies are included explicitly in the
assessment

The explicit inclusion of subsidy costs in the I&FF assessment is optional because discriminating
subsidy costs from other costs may not always be possible. However, if a country chooses to
include subsidies explicitly, they should include them for all three categories of costs (IF, FF, and
O&M) in the historical data set. Historical subsidy data will be helpful when estimating future
subsidy costs, and will be needed for the first year of the scenarios. If subsidies are included
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explicitly, annual costs of subsidies for each type of investment during the historical period
should be collected (or estimated). Subsidies should be compiled separately for IF, FF, and
O&M. The number of years for which historical subsidy cost data are compiled should be the
same as is done for historical I&FF and O&M data (i.e., for three to ten years). Table 2-5
illustrates the disaggregation of three years of historical subsidy cost data for IF, FF, and O&M.

Information on subsidies may be available from relevant government ministries or agencies,
statistical agencies, research organizations, academic institutions, and private sector entities.

>>>  Compile other input data for scenarios

In addition to historical I&FF and O&M cost data, the characterization of the scenarios and
estimation of annual costs for the scenarios will require the collection of other historical and
non-historical data relevant to the sector. What data are needed will depend on the analytical
approach chosen, the sectoral scope, and whether I&FF for mitigation or for adaptation
measures are to be assessed. For example, if a model is to be used, basic socioeconomic and
technological data may be needed for model inputs (e.g., population and economic growth
projections, demand forecasts for products and services, technology development forecasts).
Also, development of appropriate mitigation and adaptation scenarios will require information
about current, past, and expected future GHG emissions and expected future impacts and
sectoral vulnerabilities.

As with I&FF data, information may be available from relevant government ministries or
agencies, statistical agencies, research organizations, and academic institutions.
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Table 2-4: Template for three years of historical O&M cost data for an investment flow in 2003

Note: Households and Corporations O&M should be net of subsidies. If subsidy costs are included explicitly in the assessment, the domestic funds
source for Government O&M should include subsidy costs.

Category of Investment Type 1: 2003 Investment Flow and Associated Annual O&M Costs
Investment 2003 Investment Flow Associated Annual O&M During Historical Period
Entity Source of IF Funds IF Source of O&M Funds 2003 2004 2005
(2005 O&M O&M O&M
US$) (2005 (2005 (2005
Uss$) Uss) Uss$)
Households | Domestic | Equity and debt Domestic | Equity and debt
Total Household IF (all domestic) Total Household O&M (all domestic)
Corporations | Domestic | Domestic equity (including Domestic | Domestic equity (including
internal cash flow) internal cash flow)
Domestic borrowing (bonds and Domestic borrowing (bonds and
loans) loans)
Total Domestic Sources Total Domestic Sources
Foreign | Foreign direct investment (FDI) Foreign Foreign direct investment (FDI)
Foreign borrowing (loans) Foreign borrowing (loans)
Foreign aid (ODA) Foreign aid (ODA)
Total Foreign Sources Total Foreign Sources
Total Corporation IF Total Corporation O&M
Government | Domestic | Domestic funds (budgetary) Domestic | Domestic funds (budgetary)
Foreign | Foreign borrowing (loans) Foreign Foreign borrowing (loans)
Bilateral foreign aid (bilateral Bilateral foreign aid (bilateral
ODA) ODA)
Multilateral foreign aid Multilateral foreign aid
(multilateral ODA) (multilateral ODA)
Total Foreign Sources Total Foreign Sources
Total Government IF Total Government O&M
Total Annual O&M (2005 US$)
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Table 2-5: Template for three years of historical subsidy cost data

Note: This table would be completed with government subsidy cost data if the costs of subsidies are included explicitly in the assessment. There
may be subsidies that encompass more than one of the three types of costs (IF, FF, and O&M), but that are not separable, in which case just the
total subsidy columns would be completed.

Investment 2003 2004 2005

Type IF FF O&M Total IF FF O&M Total IF FF O&M Total
Subsidy | Subsidy | Subsidy | Subsidy | Subsidy | Subsidy | Subsid | Subsidy | Subsidy | Subsidy | Subsidy | Subsidy
(2005 (2005 (2005 (2005 (2005 (2005 y (2005 (2005 (2005 (2005 (2005
US$) US$) US$) US$) US$) US$) (2005 USs$) US$) US$) US$) USs$)

Us$)

Investment

Type 1

Investment

Type 2

Investment

Type 3
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Step #3: Define Baseline Scenario

This step entails characterizing the sector over the assessment period, assuming business-as-
usual conditions, i.e., it is a description of what is likely to occur in the sector in the absence of
new policies to address climate change, and given current sectoral and national plans. The
baseline scenario should describe expected socioeconomic trends, technological change, public
and private sectoral plans, relevant national plans, and expected investments (i.e., physical
assets and programs) in the sector, including the nature, scale, and timing of those investments.
The baseline scenario should be consistent with trends reflected in the historical data collected
in the previous step, unless sectoral or national plans dictate otherwise.

If a model is being used in the analysis, it can be used to develop and define the baseline
scenario. Otherwise a sectoral plan, a projection of trends, or the current situation (assuming
no change), or some combination, can be used as the basis of the projection. A sectoral
development plan may have been developed by the relevant ministry or government agency, or
if sectoral investments are dominated by private sector entities, investment plans may be
available from those entities.

In cases in which countries have already made progress in addressing climate change, these
measures should be reflected in the baseline scenario, rather than trying to separate out
current action on climate change. This is particularly important given the desired outcome of
the analysis, specifically the additional resources needed to address climate change, i.e., above
and beyond resources already invested in mitigation and adaptation.

Step #4: Estimate Annual IF, FF, and O&M Costs, and Subsidy Costs if included
explicitly, for Baseline Scenario

>>> Estimate annual IF and FF for each investment type, disaggregated by investment entity
and funding source

In this step, annual IF and FF for the baseline scenario are estimated. As discussed above, costs
should be in real terms (i.e., inflation adjusted), ideally in constant 2005 USS, should be
reported in the year in which they are expected to be incurred, and should be discounted using
appropriate public and private discount rates. The annual IF and FF estimates for each
investment type should be disaggregated by investment entity and funding source, and also be
divided into investment flows and financial flows.

The output of this step will be a stream of annual investment flows and/or financial flows for
each investment type for the entire assessment period, by investment entity and funding
source. These data should be organized as in Table 2-3, i.e., there would be a set of data for
each year compiled in the format of Table 2-3.

The source of these data, or method of estimation, will depend on the analytical approach, the
sectoral scope, and the types of investment entities that are relevant. The I&FF estimates may
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be the output from a sectoral model, and/or might be obtained from a planning document or
from several documents, and/or might be derived from the historical data. If a model is not
used, information may be available from the investment entities, and/or relevant government
ministries or statistical agencies, and/or research institutions.

>>> Estimate annual O&M costs for each IF, disaggregated by investment entity and funding
source

Annual estimates of O&M costs for the baseline scenario are also needed. These must include
the O&M costs for assets purchased during the assessment period, and the O&M costs for
assets purchased before the assessment period and that are expected to still be in operation.
As discussed above, costs should be in real terms (i.e., inflation adjusted), ideally in constant
2005 USS, should be reported in the year in which they are expected to be incurred, and should
be discounted using appropriate public and private discount rates. The annual O&M estimates
for each investment type should be disaggregated by investment entity and funding source (as
in Table 2-4), and also be divided into O&M for assets purchased during the assessment period,
and for assets purchased prior to the assessment period. For those assets purchased during
the assessment period that are expected to still be in operation after the last year of the
assessment period, annual O&M costs for each additional year the assets will be in operation
should be estimated, up to an additional five years after the last year of the assessment
period. This will enable more accurate estimates of total costs for new assets to be made.

The output of this step will be a stream of annual O&M costs for each investment type that
includes a new asset purchased during the assessment period, and streams of annual O&M
costs for assets purchased prior to the assessment period, disaggregated by investment entity
and funding source.

As with I&FF data, O&M estimates may be from the output from a sectoral model, and/or
might be obtained from a planning document or from several documents, and/or might be
derived from the historical data. If a model is not used, information may be available from the
investment entities, and/or relevant government ministries or statistical agencies, and/or
research institutions.

>>> Estimate annual subsidy costs for each investment type and for IF, FF, and O&M costs, if
subsidies are included explicitly in the assessment

If a country chooses to include subsidies explicitly in their assessment, annual subsidy costs for
the baseline scenario need to be estimated. Subsidies should be estimated for each relevant
investment type, and for all categories of cost (IF, FF, and O&M), as in Table 2-5. Costs should
be in real terms (i.e., inflation adjusted), ideally in constant 2005 USS, should be reported in the
year in which they are expected to be incurred, and should be discounted using appropriate
public and private discount rates.
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Subsidy estimates may be from the output from a sectoral model, and/or might be obtained from a
planning document or from several documents, and/or might be derived from the historical data. If
a model is not used, information may be available from the investment entities, and/or relevant
government ministries or statistical agencies, and/or research institutions.

Step #5: Define Mitigation (or Adaptation) Scenario

This step entails developing a description of what is likely to occur in the sector, over the
assessment period, in the presence of new policies to address climate change. The climate
change (i.e., mitigation or adaptation) scenario should describe expected socioeconomic trends,
technological change, relevant sectoral and national plans, the new mitigation (or adaptation)
measures that will be implemented (including the nature, scale, and timing of each), and
expected sectoral investments given implementation of the measures.

In the first stage of this step, the preliminary set of the mitigation (or adaptation) measures that
were identified in step #1 should be re-evaluated, given the analytical approach chosen in step
#1, the data compiled in step #2, and the baseline analysis completed in step #3, and revised if
needed. As discussed in the first part of step #1, the mitigation (or adaptation) measures should
be defined clearly and completely to avoid double-counting. It is recommended that at this
stage, countries also undertake an initial prioritization of the mitigation (or adaptation)
measures, based on national development priorities, sectoral development priorities, and
national or regional climate change concerns. This initial prioritization will be re-evaluated, and
priorities will be evaluated across sectors, in the final step of the sectoral assessment of I&FF
(step #8).

If a model is being used in the analysis, it can be used to develop and define the climate change
scenario. Otherwise, a sectoral plan, a projection of trends, or the current situation (assuming
no change), or some combination, can be used as the basis of the projection. Prior work on
climate change (e.g., National Communications, TNAs, NAPAs, GHG mitigation assessments,
vulnerability assessments) should be utilized in this step.

Step #6: Estimate Annual IF, FF, and O&M Costs, and Subsidy Costs if included
explicitly, for Mitigation (or Adaptation) Scenario

>>> Estimate annual IF and FF for each investment type, disaggregated by investment entity
and funding source

In this step, annual IF and FF for the mitigation (or adaptation) scenario are estimated. As with
the baseline scenario, costs should be in real terms (ideally in constant 2005 USS), should be
discounted, and should be reported in the year in which they are expected to be incurred. I&FF
estimates should be disaggregated by investment entity and funding source, and also be divided
into investment flows and financial flows. The output of this step will be a stream of annual
investment flows and financial flows for each investment type for the entire assessment period,
by investment entity and funding source, i.e., a set of data for each year compiled as in Table 2-3.
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The source of these data, or method of estimation, will depend on the analytical approach, the
sectoral scope, and the types of investment entities that are relevant. The I&FF estimates may
be from a sectoral model or from planning documents, or might be derived from the historical
data or be based on expert judgement. If a model is not used, information may be available
from the investment entities, government ministries or statistical agencies, and/or research
institutions, as well as from prior work on climate change.

>>> Estimate annual O&M costs for each IF, disaggregated by investment entity and funding
source

Annual estimates of O&M costs for the mitigation (or adaptation) scenario are also needed.
These must include the O&M costs for assets expected to be purchased during the assessment
period, and the O&M costs for assets purchased before the assessment period and that are
expected to still be in operation. As with the baseline scenario, costs should be in real terms
(i.e., inflation adjusted), ideally in constant 2005 USS, should be reported in the year in which
they are expected to be incurred, and should be discounted using appropriate public and
private discount rates. The annual O&M estimates for each investment type should be
disaggregated by investment entity and funding source (as in Table 2-4), and also be divided
into O&M costs for assets purchased during the assessment period, and for assets purchased
prior to the assessment period. For those assets purchased during the assessment period that
are expected to still be in operation after the last year of the assessment period, annual O&M
costs for each additional year the assets will be in operation should be estimated, up to an
additional five years after the last year of the assessment period. This will enable more accurate
estimates of total costs for new assets to be made.

The output of this step will be a stream of annual O&M costs for each investment type that
includes a new asset purchased during the assessment period, and streams of annual O&M
costs for assets purchased prior to the assessment period, disaggregated by investment entity
and funding source.

As with I&FF data, O&M estimates may be from a sectoral model, and/or might be obtained
from a planning document or from several documents, and/or might be derived from the
historical data. If a model is not used, information may be available from the investment
entities, and/or relevant government ministries or statistical agencies, and/or research
institutions.

>>> Estimate annual subsidy costs for each relevant investment type and for IF, FF, and O&M
costs, if subsidies are included explicitly in the assessment

If a country chooses to include subsidies explicitly in their assessment, annual subsidy costs for
the climate change scenario need to be estimated. Subsidies should be estimated for each
relevant investment type, and for all categories of cost (IF, FF, and O&M), as in Table 2-5. Costs
should be in real terms (i.e., inflation adjusted), ideally in constant 2005 USS, should be
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reported in the year in which they are expected to be incurred, and should be discounted using
appropriate public and private discount rates.

Subsidy estimates may be from the output from a sectoral model, and/or might be obtained from a
planning document or from several documents, and/or might be derived from the historical data. If
a model is not used, information may be available from the investment entities, and/or relevant
government ministries or statistical agencies, and/or research institutions.

Step #7: Calculate the Changes in IF, FF, and O&M Costs, and in Subsidy Costs if
included explicitly, Needed to Implement Mitigation (or Adaptation)

The changes in IF, FF, and O&M costs that are needed to implement the mitigation (or
adaptation) measures in the sector are calculated in this step by subtracting baseline scenario
costs from climate change scenario costs. There are two primary objectives of this step: 1) to
determine how cumulative IF, FF, and O&M costs would change; and 2) to determine how
annual IF, FF, and O&M costs would change. Five separate sets of calculations should be
completed — two for estimating changes in cumulative IF, FF, and O&M, and three for
estimating changes in annual IF, FF, and O&M. In addition, if subsidy costs are included
explicitly in the assessment, the changes in subsidy costs may be calculated. The accompanying
volume on reporting (Reporting Guidelines for the Assessment of Investment and Financial
Flows to Address Climate Change) contains worksheets that can be used as models for
developing country-specific worksheets for performing these calculations.

>>> Calculate changes in cumulative IF, FF, and O&M costs, by investment entity/funding
source combination, for individual investment types and all investment types

These two calculations are designed to determine how cumulative investments by each
investment entity/funding source combination would change, for each investment type and for
all investment types, between the baseline scenario and the climate change scenario.

The first calculation entails estimating the incremental cumulative IF, FF, and O&M costs
needed to implement each investment type in the sector, by individual investment
entity/funding source combination. The two steps in this calculation, which would need to be
carried out for all investment types in the sector, are:

1) For each investment type, calculate cumulative IF, FF, and O&M costs for each
investment entity/funding source combination, in both the baseline scenario and the
climate change scenario, by summing annual estimates over all years in the assessment
period (e.g., 2005-2030).

2) For each investment type, calculate incremental cumulative IF, FF, and O&M costs for
each investment entity/funding source combination by subtracting cumulative IF, FF,
and O&M costs in the baseline scenario from cumulative IF, FF, and O&M costs in the
climate change scenario.

-41-



Equations 2.1, 2.2, and 2.3 illustrate these steps for IF. The same computations would be
carried out for FF and O&M costs. Table 2-6 illustrates how the results for IF, FF, and O&M costs
for one investment type would be displayed in a table. Note that each investment type may not
include all three types of costs (IF, FF, and O&M); and that if there are IF for an investment
type, the IF are likely to occur in only one or a few years over the assessment period.

The results of this calculation will indicate which cumulative funding sources for each
investment entity would need to grow, and which would need to decrease, for individual
investment types in the sector.

Equation 2.1: Cumulative Baseline Scenario IF for Individual Investment Types, by Funding
Source/lnvestment Entity Combination

CumlF(BS, ITi, IE/FSj) = S IF(BS, ITi, IE/FS], YRt)
t

Where:

IF(BS, IT;, IE/FS;, YR;) = annual IF for investment type (IT) i in the baseline scenario (BS), for investment
entity/funding source combination (IE/FS) j, and for year (YR) t

CumlF(BS, IT; IE/FS;) = cumulative IF for investment type (IT) i in the baseline scenario (BS), for
investment entity/funding source combination (IE/FS) j

Equation 2.2: Cumulative Climate Change Scenario IF for Individual Investment Types, by
Funding Source/lnvestment Entity Combination

CumlF(CCS, ITi, IE/FS)) = > IF(CCS, ITi, IE/FSj, YRt)

t

Where:

IF(CCS, IT;, IE/FS;, YR;) = annual IF for investment type (IT) i in the climate change scenario (CCS), for
investment entity/funding source combination (IE/FS) j, and for year (YR) t

CumlF(CCS, IT;, IE/FS;) = cumulative IF for an investment type (IT) i in the climate change scenario (CCS),
for investment entity/funding source combination (IE/FS) j

Equation 2.3: Incremental Cumulative IF for Individual Investment Types, by Investment
Entity/Funding Source Combination

ACumIF(ITi, IE/FS))

CumlF(CCS, ITi, IE/FS;) - CumIF(BS, ITi, IE/FS})

Where:

ACumlIF(IT; IE/FS;) = incremental cumulative IF for investment type (IT) i, for investment entity/funding
source combination (IE/FS) j

-42 -




Table 2-6: Incremental cumulative IF, FF, and O&M costs for one individual investment type

Note: An additional set of nine columns would be added for each additional investment type in the sector. The first row is completed with simple labels and
formulas to illustrate the incremental calculations. Positive values in the last three columns would indicate that IF, FF, and/or and O&M costs would
increase for that investment entity/funding source combination; negative values indicate that IF, FF, and/or O&M costs would decline for that investment
entity/funding source combination.

Cumulative (2005-2030) IF, FF, and O&M Costs
Investment Type |

Category of (million 2005US$)
Investment | Source of Funds . . Climate Change
. Baseline Scenario . Incremental Cost
Entity Scenario
O&M O&M O&M
= = Costs 7 = Costs 17 = Costs
Domestic | Equity and debt Al B1 C1 D1 E1l F1 G1=D1-Al | H1=E1-B1 | 11=F1-C1
Households

Total Household Funds (all domestic)

Domestic equity (including internal
cash flow)

Domestic | Pomestic borrowing (bonds and
loans)

Total Domestic Sources

Corporations ; , ,
Foreign direct investment (FDI)

Foreign borrowing (loans)

Foreign
g Foreign aid (ODA)

Total Foreign Sources

Total Corporation Funds

Domestic | Domestic funds (budgetary)

Foreign borrowing (loans)

Bilateral foreign aid (bilateral ODA)

Government | Foreign Multilateral foreign aid (multilateral
ODA)

Total Foreign Sources

Total Government Funds
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The second calculation entails estimating the total incremental cumulative IF, FF, and O&M
costs needed to implement all the investment types in the sector, by investment entity/funding
source combination. These values are the sum of the values in the previous calculation,
aggregated over all investment types. The steps in this calculation are:

1) Calculate cumulative IF, FF, and O&M costs for all investment types, for each investment
entity/funding source combination, in both the baseline scenario and the climate
change scenario by summing cumulative IF, FF, and O&M costs for each investment type
over all investment types.

2) Calculate incremental cumulative IF, FF, and O&M costs for each investment
entity/funding source combination by summing incremental cumulative IF, FF, and O&M
costs for each investment type over all investment types in the sector.

Equations 2.4, 2.5, and 2.6 illustrate these steps for IF. The same computations would be
carried out for FF and O&M costs.

This calculation will show which cumulative funding sources would need to increase, and which
would need to decrease, for the entire set of investment types in the sector. A display of these
results in tabular form would have the same layout as in Table 2-6, but would include only one
set of 9 data columns. Figure 2-1 illustrates how the results for IF would look if displayed
graphically with a column chart. Corresponding figures for incremental cumulative FF and O&M
costs for all investment types would look similar, although fewer sources and investment
entities might be required.

Equation 2.4: Cumulative Baseline Scenario IF for All Investment Types, by Investment
Entity/Funding Source Combination

CumlF(BS, ITaw, IE/FS)) = Z_CumIF(BS, ITi, IE/FS))

Where:

CumlF(BS, IT; IE/FS;) = cumulative IF for investment type (IT) i in the baseline scenario (BS), for
investment entity/funding source combination (IE/FS) j

CumlF(BS, ITaw, IE/FS;) = cumulative IF for all investment types (ITay) in the baseline scenario (BS), for
investment entity/funding source combination (IE/FS) j
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Equation 2.5: Cumulative Climate Change Scenario IF for all Investment Types, by Investment
Entity/Funding Source Combination

CumlF(CCS, ITau, IE/FS)) = ¥ CumlF(CCS, ITi, IE/FS))
t

Where:

CumlF(CCS, IT;, IE/FS;) = cumulative IF for investment type (IT) i in the climate change scenario (CCS), for
investment entity/funding source combination (IE/FS) j

CumlF(CCS, ITaw, IE/FS;) = cumulative IF for all investment types (ITay) in the climate change scenario
(CCS), for investment entity/funding source combination (IE/FS) j

Equation 2.6: Incremental Cumulative IF for all Investment Types, by Investment
Entity/Funding Source Combination

ACUMIF(ITaw, IE/FS)) = CumIF(CCS, Taw, IE/FS)) - CumIF(BS, [Taw, IE/FS))

Where:

ACumIF(ITay, IE/FS;) = incremental cumulative IF for all investment types (ITay), for each investment
entity/funding source combination (IE/FS) j

>>> Calculate changes in annual IF, FF, and O&M costs for individual investment types, for
individual sources of funds, and for all investment types and funding sources

These three calculations are designed to determine how annual investments for each
investment type, and for each investment entity/funding source combination, and for all
investment types and all investment entity/funding source combinations, would change
between the baseline scenario and the climate change scenario.

The first calculation entails estimating the incremental annual IF, FF, and O&M costs for all
investment entity/funding source combinations needed to implement each investment type in
the sector, in each year of the assessment period. The steps in this calculation are:

1) For each investment type, calculate annual total IF, FF, and O&M costs in both the
baseline scenario and the climate change scenario by summing IF, FF, and O&M costs in
each year over all investment entity/funding source combinations.

2) For each investment type, calculate incremental annual total IF, FF, and O&M costs by
year by subtracting annual total IF, FF, and O&M costs for the baseline scenario from
annual total IF, FF, and O&M costs for the climate change scenario.
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Equations 2.7, 2.8, and 2.9 illustrate these steps for IF. The same computations would be
carried out for FF and O&M costs. Table 2-7 illustrates how the results for IF, FF, and O&M costs
for two investment types would be displayed in a table. Note that each investment type may
not include all three types of costs (IF, FF, and O&M); and that if there are IF for an investment
type, the IF are likely to occur in only one or a few years over the assessment period.

This calculation will show how incremental annual total IF, FF, and O&M costs for individual
investment types would change over time in the sector.

Equation 2.7: Annual Total Baseline Scenario IF for each Investment Type

IF(BS, ITi, IE/FSa, YR?) = 5 IF(BS, ITi, IE/FSj YRt)
i

Where:

IF(BS, IT;, IE/FS; YR;), = annual IF for investment type (IT) i in the baseline scenario (BS), for investment
entity/funding source combination (IE/FS) j, and for year (YR) t

IF(BS, IT;, IE/FSa., YRy = annual IF for investment type (IT) i in the baseline scenario (BS) for all
investment entity/funding source combinations (IE/FSa.), and for year (YR) t

Equation 2.8: Total Annual Climate Change Scenario IF for each Investment Type

IF(CCS, ITi, IE/FSa., YR?) = 5 IF(CCS, ITi, IE/FSj YRt)
i

Where:

IF(CCS, IT;, IE/FS; YR:) = annual IF for investment type (IT) i in the climate change scenario (CCS), for
investment entity/funding source combination (IE/FS) j, and for year (YR) t

IF(CCS, IT;, IE/FSaL, YRy) = annual IF for investment type (IT) i in the climate change scenario (CCS), for all
investment entity/funding source combinations (IE/FS,.), and for year (YR) t

Equation 2.9: Incremental Total Annual IF for each Investment Type

AIF(ITi, IE/FSau, YRE) = IF(CCS, ITi, IE/FSa., YRE) - IF(BS, ITi, IE/FSa., YRY)

Where:

AIF(IT; IE/FSa, YRy = incremental IF for investment type i, for all investment entity/funding source
combinations (IE/FSa..) and for year (YR) t
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The second calculation entails estimating annual incremental I&FF needed to implement all
investment types in the sector, for each investment entity/funding source combination, in each
year of the assessment period. The steps in this calculation are:

1) Calculate annual IF, FF, and O&M costs for all investment types, for each
source/investment entity in both the baseline scenario and the climate change scenario
by summing annual IF, FF, and O&M costs for each investment entity/funding source
combination over all investment types.

2) Calculate incremental annual IF, FF, and O&M costs for each investment entity/funding
source combination by subtracting annual IF, FF, and O&M costs for the baseline
scenario from annual IF, FF, and O&M costs for the climate change scenario, for each
investment entity/funding source combination.

Equations 2.10, 2.11, and 2.12 illustrate these steps for IF. The same computations would be
carried out for FF and O&M costs. Table 2-8 illustrates how the results for IF would be displayed
in a table. Corresponding tables for FF and O&M costs would have the same structure.

This calculation will show how incremental annual IF, FF, and O&M costs for all investment
types would change over time in the sector.

Equation 2.10: Annual Baseline Scenario IF for all Investment Types, by Investment Entity/
Funding Source Combination

IF(BS, ITaw, IE/FSj, YRt) > IF(BS, ITi, IE/FSj,, YRt)
i

Where:

IF(BS, IT;, IE/FS;, YR,) = annual IF for investment type (IT) i in the baseline scenario (BS), for investment
entity/funding source combination (IE/FS) j and year (YR) t

IF(BS, ITaw, IE/FS;, YR;) = annual IF for all investment types (ITay) in the baseline scenario (BS), for
investment entity/funding source combination (IE/FS) j and year (YR) t

Equation 2.11: Annual Climate Change Scenario IF for all Investment Types, by Investment
Entity/Funding Source Combination

IF(CCS, ITaw, IE/FSj, YRE) = 5 IF(CCS, ITi, IE/FS),, YRt)

Where:

IF(CCS, IT;, IE/FS;, YR;) = annual IF for investment type (IT) i in the climate change scenario (CCS), for
investment entity/funding source combination (IE/FS) j and year (YR) t

IF(CCS, ITaw, IE/FS;, YRy) = annual IF for all investment types (ITay) in the climate change scenario (CCS),
for investment entity/funding source combination (IE/FS) j and year (YR) t
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Equation 2.12: Incremental Annual IF for all Investment Types, by Investment Entity/Funding
Source Combination

AIF(ITaw, IE/FS], YRE) = IF(CCS, ITaw, IE/FS], YRt) - IF(BS, ITaw, IE/FS], YR?)

Where:

AIF(ITaw, 1E/FS;, YR) = incremental annual IF for all investment types (ITay), for each investment
entity/funding source combination (IE/FS) j and year (YR) t

The third calculation entails estimating annual, total incremental IF, FF, and O&M costs for all
investment types in the sector for each year of the assessment period (Table 2-9). The steps in
this calculation are:

1) Calculate annual total IF, FF, and O&M costs (for all investment entity/funding source
combinations) for all investment types, by year, in both the baseline scenario and the
climate change scenario by summing IF, FF, and O&M costs in each year over all
investment types and all investment entity/funding source combinations, for each
scenario.

2) Calculate incremental annual, total IF, FF, and O&M costs by subtracting annual total IF,
FF, and O&M costs for all investment types in the baseline scenario from annual total IF,
FF, and O&M costs for all investment types in the climate change scenario.

Equations 2.13, 2.14, and 2.15 illustrate these steps. The same computations would be carried
out for FF and O&M costs.

This calculation will show how incremental annual total IF, FF, and O&M costs for all investment
types would change over time in the sector.

Equation 2.13: Annual Total Baseline Scenario IF for all Investment Types

IF(BS, ITaw, IE/FSaw, YRY) = S S IF(BS, ITi, IE/FSj, YRt)
Ij

Where:

IF(BS, IT;, IE/FS;, YR:) = annual IF for investment type (IT) i in the baseline scenario (BS), for investment
entity/funding source combination (IE/FS) j, and for year (YR) t

IF(BS, 1T, IE/FSa. YR:) = annual total IF for all investment types (ITa.) in the baseline scenario (BS), for
all investment entity/funding source combination (IE/FSa..), and for year (YR) t
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Equation 2.14: Annual Total Climate Change Scenario IF for all Investment Types

IF(CCS, ITaw, IE/FSa, YRE) = S S IF(CCS, ITi, IE/FS], YRt)
Ij

Where:

IF(CCS, IT;, IE/FS;, YR;) = annual IF for investment type (IT) i in the climate change scenario (CCS), for
investment entity/funding source combination (IE/FS) j, and for year (YR) t

IF(CCS, ITaw, IE/FSa. YR) = annual total IF for all investment types (ITay) in the climate change scenario
(CCS), for all investment entity/funding source combination (IE/FSa.), and year (YR) t

Equation 2.15: Incremental Annual Total IF for all Investment Types

AIF(ITaL, 1E/FSaw, YRE) = IF(CCS, ITaLL, IE/FSaL, YRE) - IF(BS, ITarL, IE/FSaw, YR?)

Where:

AIF(ITaw, 1E/FSa, YRy = incremental annual IF for all investment types (ITa.) and for all investment
entity/funding source combination (IE/FSa..), for year (YR) t

>>> |f subsidies are included explicitly, consider calculating changes in cumulative and/or in
annual subsidies for IF, FF, and O&M costs for each investment type and all investment

types

If subsidies are included explicitly in the assessment, countries should consider undertaking
various incremental calculations for the subsidy costs. Which, if any, incremental calculations
are appropriate will depend on the nature, scale, and timing of subsidies in the baseline and
climate change scenarios. Table 2-10 illustrates how both cumulative and annual incremental
costs would be estimated for either individual investment types or all investment types.
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Table 2-7: Incremental annual total IF, FF, and O&M costs for two individual investment types

Note: Additional sets of 9 columns would need to be added for each additional investment type in the sector. The first row is completed with
simple labels and formulas to illustrate the incremental calculations.

Annual Total IF, FF, and O&M Costs Annual Total IF, FF, and O&M Costs
Year Investment Type | Investment Type Il
(million 2005 US$) (million 2005 US$)
Baseline Scenario b Ch_ange Incremental Cost Baselin_e el Ch_ange Incremental Cost
Scenario Scenario Scenario
O&M O&M O&M O&M O&M O&M
17 AP Costs 17 AP Costs 17 72 Costs 17 72 Costs 17 72 Costs 17 72 Costs
Gl= | H1= 1 1_ P1= 1 Q1= | oy
2005 Al Bl | C1 D1 E1l F1 D1- El- Fl_-Cl J1 K1 L1 M1 | N1 |O1 M1- | N1- 01-_L1
Al Bl J1 K1
2006
2007
2008
...Additional rows would be added for each of the intervening years (2009-2029)
2030
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Table 2-8: Incremental annual IF for all investment types, by investment entity/funding source combination

Note: This table is broken into two parts because of space limitations of the page. The first row of the table is completed with simple labels and
formulas to illustrate the incremental calculations.

Annual IF for All Investment Types by Investment Entity/Funding Source Combination
(million 2005 US$)
Households Corporations
Year Domestic Domestic Foreign
Equity & Debt Domestic Equity Domestic FDI Foreign Borrowing ODA
Borrowing
BS |CCS | A BS |CCS | A BS |[CCS | A BS |CCS | A BS |CCS | A BS |CCS | A
Cil= Fl= 1= L1= O1= R1=
2005 | Al B1 B1- D1 El El- | G1 H1 H1- |J1 K1 K1- |M1 | N1 N1- | P1 Q1 Q1l-
Al D1 Gl Ji M1 P1

2006
2007
2008
...Additional rows would need to be added for the intervening years (2009-2029)
200 | [ [ [ [ ! [ [ ! [ [ [ [ [ [ [ | |

Annual IF for All Investment Types by Investment Entity/Funding Source Combination (continued)

(million 2005 US$)
Year Government
Domestic Foreign
Domestic Funds Foreign Borrowing Bilateral ODA Multilateral ODA
BS CCS | A BS CCsS | A BS CCS | A BS CCS | A
X1=
Ul= AAl= AD1=

2005 | S1 T1 T1-S1 Vi w1 yll- Y1 Z1 71-Y1 AB1 AC1 ACL-ABL
2006
2007
2008
...Additional rows would need to be added for the intervening years (2009-2029)
2030 | | | | | | | | | | | |
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Table 2-9: Incremental annual IF, FF, and O&M costs for all investment types and all investment entity/funding source combinations

Note: The first row of the table is completed with simple labels and formulas to illustrate the incremental calculations.

Annual IF, FF, and O&M Costs for All Investment Types & All Investment Entity/Funding Source Combinations
Year (million 2005 US$)
Baseline Scenario Climate Change Scenario Incremental Cost
IF FF O&M Costs IF FF O&M Costs IF FF O&M Costs

2005 Al B1 Ci D1 El F1 G1=D1-A1 | H1=E1-B1 |I1=F1-C1
2006

2007

2008

...Additional rows would be added for each of the intervening years (2009-2029)

2030 |

Table 2-10: Incremental cumulative and annual IF, FF, and O&M subsidy costs for individual investment types

Note: This same table format could be used for all investment types. The first and last rows, and the first column, of the table are completed with

simple labels and formulas to illustrate the incremental calculations, and the cumulative figures.

Annual IF, FF, and O&M Subsidy Costs for Investment Type |
(million 2005 US$)

Year Baseline Scenario Climate Change Scenario Incremental Cost
IF Subsidy FF Subsidy O&M Costs IF Subsidy FF Subsidy O&M Costs | IF Subsidy FF O&M Costs
Subsidy Subsidy Subsidy Subsidy
2005 Al B1 C1 D1 El F1 G1=D1-Al | H1=E1-B1 | I1=F1-C1
2006 A2
2007 A3
2008 Ad
...Additional rows would be added for each of the intervening years (2009-2029)
2030 A26
Cumulative | A27=SUM(AL:A| B27=SUM(B1:| C27=SUM(C1: | D27=SUM(D1:.D| E27=SUM(E1:E | F27=SUM(F1: | G27=D27- | H27=E27- | 127=F27-C27
26) B26) C26) 26) 26) F26) A27 B27
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Step #8: Evaluate Policy Implications

The purpose of this step is to evaluate the policy implications of the results of the previous step
for the sector. The analyses in the previous step estimate the magnitudes of changes in IF, FF,
and O&M by each investment entity and from each funding source that would be needed to
implement the mitigation or adaptation measures in the sector. The analyses also identify how
IF, FF, and O&M costs would need to change over time, for each investment type, for each
investment entity/funding source combination, and for all investment types and all investment
entity/funding source combinations.

It is recommended that at this stage, countries first re-evaluate their initial prioritization of the
mitigation (or adaptation) measures that was undertaken in step #5, based upon the
incremental cost estimates that have been derived. Note that this Guidebook is not
recommending that cost be the most important criterion for prioritizing climate change
measures, but instead that incremental costs be added to set of evaluation criteria that a
country is using to evaluate and prioritize climate change measures.

Next, the incremental I&FF results from the previous step, in conjunction with the re-
prioritization of climate change measures and O&M cost results, should be used to determine
which investment entities are responsible for the most significant (largest and/or highest
priority) changes in 1&FF, and the predominant sources of their funds. Then, the policy
measures that might be used to induce those entities to implement the proposed measures and
change their investment patterns, and the additional sources of funds that might be utilized to
meet new investment needs, need to be evaluated. It will be particularly important to
distinguish between public and private sources of finance, as well as between domestic and
foreign sources. Policy measures include a variety of instruments, including regulations,
incentives, and education. New sources of funds include both domestic options, e.g., taxes, and
foreign options, e.g., ODA. Information on policy options can be found in the UNDP document
National Policies and Their Linkages to Negotiations Over a Future International Climate Change
Agreement™, which gives an overview over a range of policy instruments as well as examples
from countries in Africa, Asia and Latin America.

2.2.2 Final Methodological Step: Compile and Compare Sectoral I&FF Assessments

After steps 1 through 8 are completed for each “sector/type of measures” combination that a
country has chosen, the sectoral results must be compiled so that mitigation and adaptation
investments for each investment entity/funding source combination, and for each year, can be
compared across sectors and across mitigation and adaptation.

Tirpak et al. (2008) can be accessed at: http://www.undp.org/climatechange/docs/English/UNDP_National
_Policies_final.pdf
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At a minimum, two compilations of sectoral results should be completed — one for incremental
cumulative total I&FF, and one for incremental annual total I&FF. The accompanying volume on
reporting (Reporting Guidelines for the Assessment of Investment and Financial Flows to
Address Climate Change) contains worksheets that can be used as models for developing
country-specific worksheets for these compilations.

For the first compilation (incremental cumulative IF and FF for each sector/type of measures
combination), the results from Equation 2.6 for both IF and FF would be compiled for all sectors
in both mitigation and adaptation. Table 2-11 displays such a compilation for a national
assessment that includes energy/mitigation, forestry/mitigation, forestry/adaptation, and
public health/adaptation.

For the second compilation (incremental annual total IF and FF for each sector/type of
measures combination), the results from Equation 2.15 for both IF and FF would be compiled
for all sectors in both mitigation and adaptation. Table 2-12 displays such a compilation for the
same “sector/type of measures” combinations used in Table 2-11.

In addition to Tables 2-11 and 2-12, it is recommended that countries consider producing more
detailed versions of these tables. Specifically, a version of Table 2-11 could be produced for the
highest priority individual investment types. This would enable comparisons among sectors of
sources of funding for major investment types. A version of Table 2-12 for the highest priority
individual investment types could also be produced, which would enable comparisons among
sectors of the timing of investments for high priority investment types.

-54 -



Table 2-11: Incremental cumulative IF & FF for all investments in all sectors

Note: This is an example of the results that would be displayed for an I&FF assessment for energy/mitigation, forestry/mitigation,
forestry/adaptation, and public health/adaptation.

Incremental Cumulative (2005-2030) IF & FF
Category of - (million 2005 US$) _
Investment | Source of I&FF Funds Mitigation Adaptation _
Entity Energy Forestry Forestry Public Health
AIF AFF AIF AFF AIF AFF AIF AFF
Households Domestic Equity and debt
Total Household Funds (all domestic)
Domestic equity (including internal
cash flow)
Domestic Domestic borrowing (bonds and
loans)
. Total Domestic Sources
Corporations Foreign direct investment (FDI)
Foreign Foreign borrowing (loans)
Foreign aid (ODA)
Total Foreign Sources
Total Corporation Funds
Domestic Domestic funds (budgetary)
Foreign borrowing (loans)
Bilateral foreign aid (bilateral ODA)
Government | Foreign Multilateral foreign aid (multilateral
ODA)
Total Foreign Sources
Total Government Funds
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Table 2-12: Incremental annual total IF & FF for all investments in all sectors

Incremental Annual Total (2005-2030) IF & FF
(million 2005US$)
Year Mitigation Adaptation
Energy Forestry Forestry Public Health
AlF AFF AlF AFF AlF AFF AlF AFF
2005
2006
2007
2008

...Additional rows would be added for each of the intervening years (2009-2029)

2030 | | | | | | |
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