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EXECUTIVE SUMMARY

OVERVIEW

i By ratifying the Montreal Protocol on Substances that Deplete the Ozone Layer, more than
130 ol the world’s nations have agreed to phase out the consumption and production of ozone
depleting substances (ODS). A key feature of the Protocol is that it includes separate phase-out
schedules for two different types of countries. Developed countries are to complete their phase-out
of the most significant ozone depleting chemicals by 1996, Special status under Article 5 of the
Protocol has been accorded to more than 90 developing couniries, which currently have until 2010
to complete their phase-out of these chemicals. Article 5 countries are also eligible for financial
support from the Multilateral Fund established by the Protocol.

Purpose of the Study

2. Al their Second Meeting, the Parties to the Protocol calied for a review of the sttuation of
Article 5 countries. The Sub-Committee for the Report under Paragraph 8 of Asticle 5 of the
Montreal Protocol was subsequently established and this Study was initiated. As described in the
Terms of Reference and refined during three meetings between the Study Team and the Sub-
Committee, the fundamental purpose of the Study is to asscss the feasibility of alternative phase-out
schedules for Article 5 countries, taking into account impediments to and incentives for technology
transfer as well as the implementation of the financial mechanism.

Phase-out Schedules Analyzed

3. A total of eleven phase-out schedules are analyzed in this Study. Ten of the scenarios differ
with respect to four key parameters discussed below. An eleventh scenario investigates the fastest
economically feasible phase-out subject to a cost-effectiveness constraint. The four parameters that
collectively define the scenarios can be summarized as follows:

. Phase-out_Date: For each scenario, a single date is defined on which, with the
exceptions noted below, all production of ODS is assumed to cease.

. Service Tail: In certain scenarios, use of new ODS is allowed after the phase-out

date to service existing refrigeration and air conditioning equipment. Such a tail
eliminates the need for retrofits or early retirements.

. Service Tail with Accelerated Phase-out: In two scenarios, ODS use in new
refrigeration and air conditioning equipment is phased out in 1999 rather than by the
phase-out date. Use of ODS to service this equipment is then allowed after the
phase-out date. This is in contrast to the tail scenario described above which allows
use of ODS in new equipment until the phase-out date, rather than 1999,

Duration of Reimbursed Operating Costs: Scenarios vary depending on whether the
Multilateral Fund reimburses incremental operating costs for two or four years.
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4. An eleventh scenario was analyzed that assumed all substitute technologies would be
implemented as soon as commercially available subject to the condition that retrofits of existing
equipment would not be required. This scenario is fundamentally different all others in that a phase-
out schedutle with interim targets is not specified, instead the speed of phase-out is determined by the
simulation model used for the Study. Thus, in order to maximize cost effectiveness, this scenario

includes a tail to service existing ODS-containing equipment. Exhibit ES-1 summarizes the features
of all eleven scenarios.

5. The remainder of this Executive Summary describes the highlights of the Study, which
comprises four elements, including data collection, policy and institutional analysis, cost and ODS use
estimates, and environmental assessment. For each element, the relevant methodology and key

findings are presented. After a quick review of the scope of this Study, the Executive Summary
concludes with an integrated analysis of the results.

DATA COLLECTION
Characterization of 21 Article 5 Countries

6. The first element of the Study involved an extensive data collection effort, focused on the
situation in Article 5 countries. The Study Team visited eight Article 5 countries and interviewed
over 170 individuals in-country to collect data required for the Study. The country visits involved
interviews with government officials, staff of the ozone protection unit (OPU), industry
representatives, chemical distributors, ODS producers, and trade associations.! Thirteen other
Article 5 countries responded to a faxed questionnaire, which addressed several [actors related to the
feasibility of various phase-out schedules. The Study Team also reviewed 40 Country Programmes

(CPs) and over 60 investment project proposals. Exhibit ES-2 illustrates the 21 countries studied as
part of this report.

Input from International Organizations

7. Staff from several other organizations also provided substantial input, including:
» The Multilateral Fund Secretariat in Montreal;
. The Ozone Secretariat in Nairobt;
. The four Implementing Agencies of the Multilateral Fund (i.e., the World Bank, the

United Nations Environment Programme, the United Nations Development
Programme, and the United Nations Industrial Development Organization);

. Members of the Executive Committee of the Multilateral Fund, including three donor
countries and five Article 5 countries;

. The UNEP Techuology and Economic Assessment Panel (TEAPY;

. The UNEP Scientific Assessment Panel;

. Chemical and technology producers; and

Several environmental and development oriented non-governmental organizations
active on the issue of stratospheric ozone depletion.

These in-country interviews, a5 well as ali other imterviews done for the Study, were conducted on 2 noi-for-
attribution basis.



Exhibit E8-1: Definition of Phase-out Scenarios

s s
e

Service Tail with Duration of Reimbursed
Service Accelerated Phase. Operating Cost
Scenario Phase-out Date Tail? out? {years)
1996 Phase-cut 1996 2
2000 Phase-out 2000 2
2006 Phase-out 2006 2
2006 Phase-out with Service Tail 2006 Yes 2
2010 Phase-put 2010 2
2010 Phase-out with Service Tail 2010 Yes 2
Fast as Cost-Effectively Possibie See Text Yes 2
2006/1999 Phase-put with Service Tail 2000 Yes 2
2010/1999 Phase-out with Service Tail 2010 Yes 2
2000 Phase-out w/4 Years Reimburscment 2000 4
2010 Phase-out w/4 Years Reimbursement 2010 - - _ 4




Exhibit ES-2

Countries Studied

Countries Visited Countries Responding to Questionnaire
Brazil Egypt Ecuador Philippines
Cameroon India Indonesia Thailand
Chile Malaysia Jordan Trinidad & Tobago
China Mexico Kenya Uruguay
Nigeria Venezuela
Pakistan Zimbabwe

Panama
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S Of note is that when, pursuant 1o its Terms of Referenee (TOR). the Study Team contacted
the TEAP, the Tecam [ound that information from the TEAPs current reviews is being updated. The
Team {ollowed the Co-Chair's advice 1o consult existing TEAP documents tor data on {easibility, cost,
and performance of allernatives.

Descriptive Querview of Collected Data

9. Data collecied by the Study Team were used for all elements of the Study. Chapter 4
presents a descriptive overview of the Team’s findings related to specific items in the TOR. Analysis
and interpretation of these data have, for the most parl, been reserved for Chapters 5 and 6 (i.e., the
policy and institutional analysis and the modeling analysis, respectively).  Highlighted below are the
key findings from Chapter 4 organized around the ilems in the TOR.

10. Actual and Approved Transfer of Resources (TOR Item 1-a-ii-1): Data to assess the transfer
of Multilateral Fund resources to Article § countries were obtained from the Fund Secretariat. The
data indicate that 685 projects (worth US 3198.5 million) have been approved by the Executive
Comimittee as of its 13th Meeting, To date, few of the 197 approved investment projects have been
completed, though many have been initiated. Among other types of projects, the highest completion

rate is associated with training projects which, by their nature, tend to be of a shorter duration than
other projects.

11 Availability of ODS and Rate of Implementation (TOR item 1-a-i-2}: Based on the
countries studied, some shortages of ODS were observed, principally balons and CFCs other than
CFC-11 and CFC-12. Data on price trends suggest a diverse situation. Prices seem to have remained
steady in the ODS producing countries. In other countries, regional differences were observed with
prices apparently on the increase in Africa and Latin America while remaining generally unchanged
in Asia. For countries experiencing significant ODS supply disruptions or rapid escalations in price,
some phase-oul activity appears to have occurred as direct result.

12 Rate of Technology Transfer in Article 5 Countries (TOR item 1-a-i-3): Implementation
of tow- and non-ODS technologies in Article 5 countries varies considerably across ODS-use sectors
and across countries. In general, phase-out implementation has progressed farthest in the acrosols
and flexible foams sectors, but is in the early stages in domestic refrigeration and, to a lesser extent,
rigid foams. In the halons and solvents sectors, phase-out implementation is highly dependent on the
situation {aced by individual countries, such as whether halon is produced in-country and the export
orientation of the solvents sector. A rapid transition to non-ODS technologies is underway in the

manufacture of mobile air conditioners (MACs) though widespread retrofits of existing MACs has
not occurred,

13. Iransfer of Non-ODS Technologies between Article 3 Countries (TOR item 1-a-ii-4); While
no actual transfer of non-ODS technologies between Article 5 countries has been observed in the
countries visited, such (ransfer is in the planning phases and will likely occur in the next year or two.

In addition, transler of skills and knowledge related to non-ODS technologies (as distinct from the
technologies themselves) has accurred in some sectors.
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4. Current Plans as Articulated in Country Programmes (TOR item 1-b):: Many Article 5
countries have indicated in their CP that thewr phasc-out will be accelerated relative o the
requirements of the Montreal Prolocol.  Several countries have, however, made acceleration
contingent upon receipt of substantial support {rom the Multilateral Fund. In 29 of 40 CPs analyzed,
countries have commitied to phase out CFCs carlier than 2010. If the stated phase-out date for each
country is weighted to reflect the country’s use of each chemical, the average phase-out dates can be
computed as lollows: CFCs -- 2007, halons -- 2008, carbon tetrachloride -- 2009, and methyl
chloroform (MCF) -- 2001. While the average phase-out schedule for MCF represents a 14 year
acceleration compared to the Protocol requirement, the accelerations shown for other chemicals
represent only small advances over the Protocol date. It is also important to note that these dates
do not reflect more than 50 countries that do not yet have approved CPs.

15. Operation of the Fund and UNEP/OzL Pro/ExCom/10/40 Annex 1 (TOR item 1-c): The
TOR require the Team to take into account an earlier analysis for the Executive Committee entitled
"Report on the Operation of the Financial Mechanism Since | January 1993" and to update pertinent
information in the document. The Team has done so and provided updated descriptions of the
project cycle for the four implementing agencies in Attachment 1.

16. Progress and Problems in Implementing Country Programs  (TOR_item 1-d): Issues
concerning progress made and problems encountered by Article 5 countries in implementing their
CPs are central to the Study and are directly addressed in the policy and institutional analysis
presented in Chapter 5 and in the modeling analysis described in Chapter 6. Presented below,
thercfore, are only the general themes that were evident in the data collected from the 21 countries
studied in detail. Factors cited by several countries as impediments to phase-out include:

» Lack of awareness about the phase-out by enterprises in the country

. Lack of information about alternative technologies

. Lack of an OPU or recent establishment of OPU

. Lack of funding or capital for conversion to alternative technologies

. Unavailability of alternative technologies

* Complicated procedures for receiving Multilateral Fund assistance, particularly

regarding funds disbursement

Factors facilitating the phase-out that were cited by more than one country include:

. Availability of cheaper substitutes (especially in aerosols and flexible foams)

. Foreign ownership of local ODS users or presence of multinational corporations
. Muiltilateral Fund support

. Awareness programs (both general and targeted)

. High or rising ODS prices

17. Legislation Enacted in Ariicle 5 Countries (TOR jtem 1-e}: Although a majority of Article 5
governments either have taken formal action to facilitate the phase-out or contemplate doing so in
their CPs, actual legislative activity so far remains the exception rather than the rule. This situation

may reflect the infancy of the issue, because the longer a country had a CP in place, the more likely
it was 10 have enacted legislative measures.
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18, Market Dynamics Impacting the Phasc-out (TOR item i-13: Seven major characteristics of
the market dynamics in Article 5 countrics have a significant influence on the phase-out, including

. Prices: (DS prices do not appear to have behaved consistently across all Article 5
countrics. In producing countries and in Asia. prices have been relatively steady,
while in Latin America and Africa, prices have risen appreciably. Generally, ODS
phasc-out has moved faster where prices are increasing rapidiy.

Export Orientation: In sectors with a preponderance of export-oriented enterprises,
the phase-out has been accelerated. This has resulted from policies in developed
countries that affect the feasibility or desirability of importing products that contain

or are manufactured with ODS. Exporters have typically moved quickly to phase-out
use of ODS to protect export markets.

. Ownership of ODS-Using Enterprises: Most Multinational Corporations (MNCs)
have been phasing out ODS use worldwide, including in Article § countries. In one
country, for example, most MNCs have phased out ODS use in the solvents sector,
but phase-out by local enterprises has been very limited.

Size and Formality of Enterprises: The presence of a significant informal sector can
impede phase-out in a country. Characterized by several small ODS users, the
informal sector relies upon more labor-intensive practices and less rigorously trained
staff than the formal sector. It has often proven difficult to reach such enterprises
with information about the ODS phase-out and phase-out projects may tax the
financial and technical resources of these enterprises.

. Size of Existing Capital Stock Requiring Ongoing QDS Use: If expensive ODS-using
equipment s in place, firms tend to move more slowiyv to alternatives than do
enterprises where the value of the ODS-dependent capital stock is lower.

. Local Production of ODS: The availability of localiv produced QDS and the
accompanying low prices have tended to reduce the signals for accelerated phase-out.
In addition, ODS producers in the Article 5 countries are now exporting to other,
non-producer, Article 5 countries as well.

. Flow of Information about Non-ODS Technologies: Most large and many medium
sized enterprises can obtain specific information from the Implementing Agencies or
from the vendors of chemicals and technologies in non-Article 5 countries with which
they have existing links. The lack of information on alternative technologies available
to small and informal enterprises has impeded phase-out.

19 Feedback from Article 5 countries on Phase-out Scenarios: In both the country visits and the
fax questionnaires, staff from OPUs were asked whether they expected to have difficulty meeting

certain phasc-out schedules. Exhibit ES-3 summarizes the responses received from the 21 countries
regarding the feasibility of the various phasc-out schedules.
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Exhibit ES-3
Summary of Feedback From Article § Countries on Phase-out Schedules

ll Phase-out Schfdnle Feasible _.ﬁ'f Feasible | No Opinion t
i 2010 21 0 0 I
2006 with servicing tail 16 2 3 “
2006 9 1 1 n
s 0 2 ]

POLICY AND INSTITUTIONAL ANALYSIS

Use of Structured Analytic Framework

20. The second element of the Study Team’s approach entailed compilation of the collected data
and their analysis during a week-long policy workshop. This workshop was attended by ten members
of the Team who employed a structured framework to identify, organize, and consider a series of
qualitative policy and institutional issues that affect the phase-out of ODS. The Team first identified
nine key actors that play some role in the process of technology transfer and then divided this process

into twelve discrete steps. Next, the list of key actors and the steps in technology transfer were
combined to create the matrix shown in Exhibit ES-4.

2% The Study Team used the matrix to determine in which steps each actor played a significant
role and noted the result with a check mark in the matrix. Workshop participants then analyzed the
pelicy and institutional issues associated with the significant cells in the matrix. The rationale behind
this approach is that the presence of impediments and/or incentives at these key steps could have a

significant effect on technology transter and hence on the feasibility of aliernative phase-out
SCEnAarios.

Identification of Policy and Institutional Considerations

22 A wide variety of policy and institutional factors determine when and in which sectors each
country will be able 1o end its use of ODS. These factors can be divided into two categories based
on whether they potentially have a primary or secondary impact on the phase-out. Primary factors
directly and unambiguously affect the feasibility of various phase-out scenarios in the countries where
they are operative. Each of these primary factors has a potential impact of several years on the final

phase-out date. Other policy and institutional factors are more secondary in nature because they may
affect the rate of technology transler by only a yeac or two.



Exhibit ES-4
Framework for Organizing the Discussion on Policy and Institutional Issues

Decision to Switch Selection of Technology Profect Design Acquisition, Installation, and Use of
Non-ODS Technology
Step/ Become Be Identify Evaluate Select Prepare Receive Receive Transfer Acquire Instal] Use
Actor Aware of Motivated Techno- Techno- Techno- Project 1A ExCom Funds Techno- Techno- Techno-
Situation to Act logy logy logy Proposal Approval | Approval logy logy logy
Donor
Countries v 'd v v
Vendors of
Alternatives v v v/ v ' v ' v v
Executive
Committee 4 v '
Secretariat 4 4 4
1As v 7/ v v v v v 4 v v v v
Article §
Govern- ' v v 4 ' v v v v v v v
ments
FIMs v v g v v
Article 5
Enterprises v v v v s ' v v 4
NGOs v v v

v = Actor plays a key role in this step of technology transfer.
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Primary Factors Affecting Phase-out
23, Market Dynamics: The first primary {actor affecting the phase-out relates to the markets for

ODS technologies and the associated alternatives. Because most enterprises using ODS are for-profit
entitics thal make business decisions primarily on the basis of economic considerations, various
market forces can have a major influence on the decisions of enterprises to stop using ODS. These
include, for example, international and domestic trade pressures and the prices of ODS and

allernative technologies. The nature and direction of these forces play an extremely important role
in the (easibility of alternative phase-out schedules.

24, Global Commitment and Financial Support for Phase-out: The second primary factor
affecting the phase-out is the existence of the Montreal Protocol and the Multilaterai Fund. These
institutions represent the commitment made by over 130 countries to ¢liminate ODS uvse. The
Montreal Protocol itself, as a high profile global agreement endorsed by governments and including
specific obligations for signatory countries, provides the international focal point and legitimacy that
drives the entire phase-out effort. The Multilateral Fund is the institutional mechanism for covering
the incremental costs of the phase-out in Article 5 countries. Taken together, the Protocol and the

Fund have proven to be a powerful incentive to encourage countries and enterprises to initiate phase-
out activities.

25, Article 5 Country Governments - Policy Actiops and Establishment of the OPU: The third
primary factor affecting the phase-out is actions taken by the Article 5 country governments. This
includes the establishment of a functioning OPU and the implementation of policies that directly
affect ODS production, consumption, and commerce. The OPU plays an important role as a focal
point for phase-out activities in a country, Without a functioning OPU of even a minimal size, the
Secretariat and the implementing agencies cannot provide services as effectively to the country. In
addition, the institution of specific policy measures can significantly affect the speed of phase-out in
Article 5 countries. These measures may include, for example, import quotas, voluntary or mandatory
ODS use or production controls, and ODS or technology taxes or subsidies.

26. Time Required for Societal Transition: The fourth primary factor aifecting the phase-out
relates to the time inherently required for this scale of global industrial transition. Agencies and
individuals responsible for complying with the Montreal Protocol face a complex challenge and must
foster difficult technological transformations in diverse economic sectors. To do so successfully, they
must overcome an array of technical, institutional, economic, and political constraints at the national
and international levels and must do so amidst many additional complications including, for example,
priority given to other critical socfal policies, varying levels of regulatory support, limited institutional

capacity, sparse technical and economic data, and lack of local experts familiar with non-ODS
technology.

Secondary Factors Affecting Phase-out

27. Four sceondary factors were identificd which may affect the rate of technology transfer and
thus the feasibility of alternative phase-out schedules. They may combine or interact in some
countrics or industrial sectors (o bring ODS phase-out (o a temporary halt. They may also contribute
to the uncerlainty or nisk surtounding phase-out projects perceived by QDS consuming enterprises,
causing those enlerprises (o delay their phase-out efforts.
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28. Identilication, Evaluation, and Sclection of Non-ODS Technologies at the Project Level: The
first of the sceondary factors identified by the Team relates to the degree to which technology
transfer is alfected by the fundamental choiee of enterprises 1o stop using ODS and by lactors that
influence how enterprises identity, evaluate, and select replacement technologies. These {actors may
include the institutional capacity of the individual enterprise and the involvement of other actors such
as equipment vendors and implementing agencies in the {irm’s decision making. Success in this
process will result in an efficient enterprise-level ODS phase-out, while failure can lead to delay in
phase-out decision making and {o project abandonment during or afller installation of the new

technologies. This may occur, for example, il those technologies do not meet the actual local needs
or are not sustainable with local resources.

29. The Terms of Project Financing for Article S Country Enterprises: The secand of the
secondary factors relates to the requirement that only the incremental costs of QDS phase-out will
be financed by the Multilateral Fund. Depending on levels of uncertainty and risk, even with
incremental costs fully subsidized, an enterprise may still be indifferent between its current and the
alternative technologies. Fund grants which do not fully cover all the incremental costs from the
enterprise’s perspective, therefore, provide even less incentive for an enterprise to phase out.* The
Executive Committee has put in place procedures to allow for sectoral phase-out strategies that
include projects with net incremental savings and for concessional loans to address financing
difficulties. While there has been some forward movement to develop sector-wide projects, the
Implementing Agencies currently provide only grants and not loans. This is particularly important
because enterprises in many Article 5 countries find it difficult to obtain project financing for QDS
phase-out projects from sources other than the Multilateral Fund.

30. The Governance Structure _and Operation_of the Multilateral Fund: The third of the
secondary factors addresses those aspects of the Multilateral Fund’s structure and operations with the
potential to affect the rate of technology transfer. The Executive Committee, Secretariat, and
implementing agencies have different roles to play in the project development, approval, and
implementation process.  Although the roles of the Executive Commitice and the implementing
agencies have been defined, there appears to be a perception in the field that differing and confusing
priorities and objectives sometimes emerge between the Executive Committee and the implementing
agencies related to, for example, cost effectiveness, technical criteria, and safety criteria, slowing
technelogy transfer efforts by requiring repetition of tasks or redesign of projects prior to submittal
to the Executive Committee. The involvement of multiple agencies for administering the Multilateral
Fund also sometimes causes confusion for enlerprises in Article 5 countries.

This section analyzes onfy the incentives und impediments (o €08 phasenit gencrated by the reimbursement
principles of the Multilaterad Fond, This seclion does not consider other Multilateral Fund objectives that these
principles may serve, sech as eonserving scarce Fond resources, nor docs i address normative issucs regarding
obligations of countrics and enterprises 10 phaseout,
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3L The Structurg and Operation of OPUs in Article 5 Countries: While the existence of an
OPU is a vital prerequisite for forward progress on ODS phasc-out, both the capacity and capabilities
of those OPUs that do cxist have an impact on the phase-out. Some OPUs are autonomous
organizations whilc others are part of larger government agencics, such as the national ministries
responsible for environment or finance. Some OPUs have multiple siaff dedicated solely to ozone
protection issues, others have stalf whose primary responsibilities have little to do with ozone, and
still other countries do not have anyone working on the issuc on a daily basis. Stmilarly. some OPUs

are intimately involved in all stages of project development and impiementation while others play a
passive role.

Consequences for the Phase-out of Diversity among Countrics

32. As the Study Team assessed alternative phase-out scenarios, it quickly became clear that the
prospects for ODS phase-out are affected by different combinations of factors in different countries.
WVariations in the significance of these factors is rooted in these countries’ diverse economic,
technological, political, and cultural circumstances. The gross domestic product (GDF) in some
Article 5 countries is less than US 32 billion, for example, while in others it is more than US $300
billion. Economic systems and structures, technological development, and the level of international

economic activity vary tremendously among countries. Political systems and levels of institutional
capacity for dealing with this issue are also highly diverse,

33. In the context of the existing Protocol with a single phase-out date for Article 5 countries,
the consequence of these differences is that the feasibility of a global phase-out scenario is
determined by the countries that eliminate ODS last, rather than by those that will phase out sooner.
Delayed phase-out may occeur through deliberate planning or an unfortunate confluence of
circumstances in specific countries. Either way, particular attention must be paid to the interplay of
the specific primary and secondary factors as they apply to each country, or at least to groupings of
similar countries, when determining a global phase-out schedule.

Conclusions of Policy and Institutional Analysis

34 Based solely on ifs assessment of these policy and institutional factors, the Study Team
determined that successful implementation of the phase-out in all Article 5 countries by 1996 would
be impossible and that phase-out by 2000 would be extremely difficull. The [easibility of phase-out
dates beyond 2000 cannot be ruled out strictly by policy and institutional factors. However, the
possibility of meeting these targets depends in part on the implementing agencies’ abilities to provide
support and interventions based on the unique interplay of factors that affect ODS consumption and
phase-out within each country or group of similar countries. The feasibility of globat phase-out for

any one of thesc seenarios also remains dependent, of course, on the commitment of Article 5
country governments to mect the requirements of the scenario.

COST AND ODS USE ESTIMATES
Definition of Model Outpuis

35. The third clement of the Study Team's approach was the development and use of a modeling
ol to estimate the cost and predict QDS use over time for cach ol ihe cleven scenarios. Three
types of costs were estimated:
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Fund Costs measure the expecled linancial demand on the Muliilateral Fund from
projects eligible for reimbursement. The cost components included in the Fund costs
are those specilicd in the document entitled "Indicative List of Incremental Costs"
adopted at the Second Mecting ol the Partics to the Protocol. Key [eatures of this
measure of costs include consideration of a limited number of years of operating costs,
the reduction of grants from the Fund to reflect the fraction of {oreign, non-Article 5
ownership of ODS-using enterprises, the practical impossibility of using resources
from projects with net savings to subsidize those with net costs, and the use of
escalating ODS prices over time.”

Real Resource Costs measure the increase in resources that will be expended by
Article 5 countries in phasing out ODS relative to what would have been spent in the
absence of the Montreal Protocol. Real resource costs include capital and one-time
costs, (e.g., cost of new non-ODS-using equipment) and operating costs (e.g.,
chemical, labor, energy, and other recurrent costs). Key features of this measure of
costs include consideration of operating costs over the full life of the investment
project, the off-setting of projects with net costs against those with net savings, and
use of ODS prices that are constant over time.

Actual Costs, a measure defined by the Sub-Committee for the Report, are identical
to real resource costs with one exception. While ODS prices are assumed to be
constant when measuring real resource costs, escalating prices are used in the
calculation of actual costs. This measure reflects what the phase-out will actually cost

Article 5 countries given the implementation of the Montreal Protoco! and the likely
increase in ODS prices that will follow.

All costs are calculated at discount rates of ten, five, and zero per cent. Ten per cent is assumed to
be the real cost of capital in Article 5 countries while a zero per cent rate allows consideration of

nominal dollars. The five per cent rate is included as a sensitivity. Exhibit ES-5 below summarizes
the key features of the three measures of cost.

36.

The mocdel computes annual projected ODP-weighted ODS use, which is simulated each year

untif the phase-out is complete across all Article 5 countries. Estimates of annual ODP-weighted use
are divided by the quantity of chemical used in new equipment and to service existing equipment.

For tail scenarios, the model also reports the guantity of ODP.weighted use required each year after
the phasc-out date to service existing equipment.

Rising ODS prices are incorporated in the estimate of Fund costs o reflect ihe practice of the Fxecutive
Commuttee 1o calculaie Fund grants based on prices acluaily paid by cnterprises.

Constant OFS prices reflect the faet that the cost af producing ODS is unlikely 16 change significantly over the
course of the plirseout. While 08 prices are fikely (0 rise as the result of Protocal-induced scarcity, the costs
of real resaueees vsed as inputs such a8 labor, cnergy, and sapplics are sof, meuning that increases i ODS

prices will gonerate a linancll windlstt for GRS producers {or to their governments if windfulls are taxed away).
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Exhibit ES-5
Camparison of Meuasures of Costs

Costs Reduced Projects wiih ﬁ
to Reflect Behavior of Costs Offset
Duration of Project Foreipu ODS Prices by those with
Measure of Costs Operating Costs Considered | Ownership? over Time Savings?
Fund Costs Truncated to two or four Yes Rising No
years depending on scenario
Real Resource Costs Full fife of project No Constant ¥es i
Actual Costs Full life of project No Rising Yes “

Model Operation

37. The model begins with an estimate of the quantity of ODS that would have been used m
Article 5 countries for 1993 in the absence of any reductions attributable to the Montreal Protocol”

Depending on the particular Article 5 country, the use estimate reflects information from Country
Programmes, data reported by countries to UNEP, or a simple correlation between ODS use and
Gross Domestic Product. Total unconstrained ODS use in Article 5 countries is estimated at 208,000
ODP tonnes per year. The total is allocated among more than 30 specitic ODS applications,

including, for example, CFC-11 chillers used {or air conditioning and carbon tetrachloride used as a
solvent.

38 The mitiation of "model” ODS phase-out projects is then simulated. There are over 90 model
projects, each representing a specific substitution scenario for a particular ODS application. One
model project, for example, is defined as the substitution of HFC-134a technology for CFC-12 in the
manuflacture of mobile air conditioners while another specifies use of methylene chloride as a foam
blowing agent in lieu of CFC-11. The model projects were developed based on several data sources,
including investment projects approved by the Executive Committee, information coliected from the
21 countries studied by the Team, various TEAP reports, and the professional judgement of the Study

Team. Model projects are simulated o be initiated in one of two ways. Maodel projects are
implemented either:

. On an accelerated basis, meaning that projects are initiated in the near-term without
regard to specific reductions mandated by the Protocol but instead because of, for
example, multinational ownership or a strong export orientation or

“the Study Team excluded one Article 5 eountry, the Republic of Korex, from the analysis based on this
codalry’s slaternent ai the Sixth Mecling of the Partics that i would nod request support lor its ODS phascout

from the Multiferal Fund, “This approsch Bas been discussed with and approved by the Chair of the Sub-
Commiice for the Report,



Draft £5-15

. On & targeil-driven_basis, meaning that projects are initiated only when an ODS
reduction target becomes binding in a particutar year thereby necessitaling the
ivesiment in a phase-oul project.

As projects are implemented, the model (allies the resulting costs and ODS use reductions.

39. The model also tracks the cost of ODS production phase-out projects. Estimates of
production phase-out costs under a variety of technical and policy assumptions were developed by
the Study Team and presented in the September 6, 1994 version of this report to the Sub-Committee.
The Sub-Committee directed that, for the purposes of this Study only, an assumption should be made
that the Multilateral Fund would provide US 3621 million to {inance production phase-out projects.

40. The non-investment costs incurred by the Fund for support of the Implementing Agencies,
institutional strengthening, the clearinghouse function, and the operation of the Secretariat and the

Executive Commitiee were also estimated and added to the sum of the ODS use and production
phase-out cosis.

Mode! Limitations

41. When evaluating results generated by the model, it is important to keep some key limitations
in mind. For a complete review of the model limitations and their implications, refer to Chapter 3.

. The modeling framework tracks ODS use and implements projects on a global basis.
It is not possible to make firm * ferences about the capability of any individual
country to achieve a particular phase-out date.

» Model project costs were based for the most part on projects approved by the
Executive Committee. This may bias cost estimates upward, since by definition,

projects which offer enterprises net savings, which would lower the average cost,
would not be presented to the Fund.

- The estimation of ODS prices is an extremely difficult analytic underiaking and the
estimate of Fund costs and actual costs is quite sensitive 10 ODS prices.” A very
simplified approach to price forecasting was used in the Study.

- This limitation does not apply o reat resource costs beeanse this micasure i hused on constant (DS prices
which are not subject 10 (he unceriainfy associated with price forecasiing,
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Results of Cost Analysis

42. Exhibit ES-6 summarizes the estimates of the cost to the Multilateral Fund of the scenarios
analyzed. Results are presented at discount rates of 10 per cent and zero per cent and for ten of the
cleven scenarios. There are no results for the 1996 phase-out scenario as the simulation model
reported that, given the input assumptions about the timing and penetration of QDS substitute
technologies, il is not feasible for Article 5 countries to complete an ODS phase-out by 1996.

Exhibit ES-6
Fund Costs ($US 1993 Millions)

Discount Rate
Scenario 10 Per cent 0 Per cent

l 1996 Infeasible Scenario Infeasible Scenario I
“ 2000 3,787 5,302

2006 1,757 2,

2006 with tail 935 2,179
ll 2010 1577 3,188

2010 with tail 855 2,181 ﬂ
u Fast 1,357 2,092

2006/1999 with tail 1,307 2549

2010/1999 with tail 1,261 2641

2000 with four years 3,795 5417

2010 with four years 1,803 3,490

43 Exhibit ES-7 presents the estimates of the real resource costs gencrated by the model,
Results are not presented for the final two scenarios which represent sensitivity analyses done for
Fund reimbursement rules. Consequently, real resource costs for these two scenarios are identical
to those for the refevant phase-out scenarios (i.e., the 2000 and 2010 phase-outs).
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Exhibit E8-7
Reul Resouree Costs (3US 1993 Millions)

Discount Rate H
Scenario 10 Per cent 0 Per cent l
1996 Infeasible Scenario infeasible Scenario
ﬂ 2000 4,299 6,706
2006 2,232 4,206
2006 with tail 1,197 3,795 H
“ 2010 2,061 4012
“ 2010 with tail 932 3,593 u
}! Fast 2,045 334 u
Il 2006119499 with tail 1,819 4,081
I! 2010/1999 with tail 1,750 4,103

44, Exhibit ES-8 provides the results of the analysis of actual costs for the eight scenarios for
which they were estimated. The use of pareathesis denotes a negative number which, in the context
of a cost analysis, suggests that there are savings associated with the indicated scenario.

43. ODP-weighted use estimates as well as more detailed results and analysis are presented in
Chapter 6. In addition, the conclusion of the Executive Summary provides an integrated analysis of
these cost results in the context of all of the other findings of the Stady.

ENVIRONMENTAL ASSESSMENT
Measuring Impacts on Stratospheric Ozone

46. The fourth element of the Study Team's approach entailed assessment of the environmental
impact of the eleven phase-out scenarios. Given that the presence of chlorine and bromine in the
stratosphere are considered (o be the primary causes of ozone depletion, and that ODS compounds
are the main source of chlorine and bromine reaching the stratosphere, the impact of each scenario
on stratospheric chlorine levels (adjusted to reflect the impact of bromine) is a good indication of its
potential harm to the ozone layer. Adjusted chlorine (Clx) loadings were estimated by taking the
ODP-weighted use estimates generated in the modeling framework described above and using them

as inputs to the Atmospheric Stabilization Framework (ASF).” The ASF in wurn vielded annual
adjusted Clx concentrations, in parts per biilion (ppb).

The ASE s a "consensus” model developed by a commuttee of prominent soospheric seientists in government,
acadenia, and private consulting firms. [t was designed (o approximate the behavior of more sephisticated twe-
anid three-dimensional physical models without requiring the computing power needed for physical simulations,
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Exhibit ES-8
Acinal Costs ($US 1993 Millions)

Biscount Rate
Scenario 10 Per cent @ Per cent E
1996 Infeasible Scenario Infeasible Scenario
! 2000 1,441 499
2006 468 (2.145) ll
2006 with cail (1,037} (48013
2010 800 {1.636)
2010 with tail (779) (4.241)
Fast (876) (2577)
2006/1999 with tail (342) (3.393) “
2010/1999 with 1ail 73 (2.094) ﬂ
47. To allow comparisons between phase-out scenarios, the annual adjusted Clx concentrations

were aggregated to generate a single measure of cumulative adjusted Clx for each scenario. This was
done by first determining the degree to which each annual concentration exceeded a baseline level
of 2 ppb.® These exceedances were then added together to yield a measure of cumulative adjusted
Clx concentrations expressed in terms of "ppb-years." The years after the point when the adjusted
Clx concentration is simulated to drop below 2 ppb are not included in the cumulative concentration.
As shown in the upper portion of Exhibit ES-9, this quantity is equivalent. in geometric terms, to the
area under the annual adjusted Cix concentration curve and above a horizontal line drawn at a
concentration of 2 ppb. To further facilitate comparisons among scenarios, the Study Team also
computed the difference in the cumulative adjusted Clx concentration between each scenario and the
scenario representing current policy under the Montreal Protocol (i.e.. the 2010 phase-out scenario).

Results of Environmental Assessment

48, The lower portion of Exhibit ES-9 presents the impact of each phase-out scenario on the
cumulative adjusted chlorine loadings to the stratosphere.  All but two scenarios offer reductions in
adjusted Clx loadings over the current policy baseline. The addition of a service tail to the 2006 and
2010 scenarios causes adjusted Clx loadings to exceed that associated with the 2010 scenario. The
most significant reductions in cumulative adjusted Cix (in the range of 9 to 10 per cent) are offered

by the 2000 scenario and the “fast as cost-effectively possible” scenario. Other scenarios show a more
limited impact on cumulative adjusted Clx.

An adjusted Chx concentration of 2 ppb is used because this 4 a4 rough approximation of the values observed in
the 19708 prior (o the dotection of the "ovone hole"
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SCOPE OF 8Tuby
Boundaries of the Analysis

49, There were several topic areas deemed outside the scope of the Study, Each of these issues
has been discussed with and agreed (o by the Sub-Committee for the Report.

. The Study is not an evaluation of operation or policies of the Multilateral Fund or
any affiliated organizations.

. The Study does not make any recommendations about phase-out schedules, though
it notes cases where a particular scenario is infeasible.

. No information is presented on a country-specific basis.  All data and conclusions are
presented as applicable to the global community of Article 5 countries.

Due to analytic complexity, tight schedules, and resource limitations, certain topics
have been addressed in a simplified fashion. Examples include ODS prices which

have not been rigorously forecast and production phase-out costs which are estimated
in a summary manner.

50. Finally, it must be noted that the Study does not directly incorporate the reviews that are
currently being conducted by the Technology and Economic Assessment Panel, its Technical Options
Committees, or the Scientific Assessment Panel. While the Co-Chairs of both Panels were
interviewed, neither was able to offer any information from the current, ongoing reviews because
these deliberations are not yet complete and definitive conclusions have not been reached.

Treatment of HCFCs

31 In addition to the four groups of chemicat substances that are the primary focus of the Study
(e, CFCs, halons, MCF, and C1C), there are other chemicals with the potential to deplete
stratospheric ozone. HCFCs can deplete ozone, as can methyl bromide. As agreed with the Sub-
Committee {or the Report, this Study does not directly address the phase-out of HCFCs and methyl
bromide, although it does provide an averview of the status of substitutes.

52, The Study Team contacted the Technology and Economic Assessment Panel (TEAP) to
determine what the TEAP plans to propose as an HCFC phase-out schedule and to learn more about
possible substitutes for HCFCs. Explaining that the TEAP's deliberations were still in process, the
Co-Chair of the TEAFP was unable to share any information from the current review with the Study

Team. The Co-Chair wrote to the Team and provided s summary of the situation with respect to
HCFCs.



Exhibit ES-9
Environmental Assessment

Calculation of Cumulative Adjusted Chlorine Loading
An Hlustrative Example

Cumulative Adjusted Clx ];
is the area of the shaded i

Adjusted chlorine regiot in ppb-vears

Concentration (ppb}

7>, concentration

1985 2000

2015

2030

2045 2060

2075 2090

Impact on Cumulative Adjusted Chlorine Loading

Change in Changein
Cumulative Cumulative Cumulative
Adjusted Adjusted Adjusted
Chlorine [1] Chiorine [1,2]  Chiorine [1,2)
Name {ppb-years) (ppb-years) {parcent)
1996 - - -
2000 87 .45 -2.39 -8.7%
2008 8478 -2.06 -2.1%
2006 witail 98.43 180 16%
20140 96.83 0.00 0.0%
2010 whail 100.92 409 4.2%
Fast 88.27 -8.56 -8.8%
2006/1998 wiail 85.21 -1.82 -1.7%
20101999 whail 95.77 -1.07 -1.1%
2000 w4 years 87.45 -8.39 -8 7%
2010 wid years 96.83 0.00 0.0%

1. Cumulative Adjusted Chiorine Loading is the integral of chlorine
and chlorfne-equivalent bromine concentrations above 2 0 ppb.

2. Change in cumulative adjusted chiorine is expressed off a 2010
baseline scenario {scenario 5).
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53. The TEAP believes that HCFCs are tmporiant o the phasc-out of CFCs and the selection
of aliernatives involves balancing the need to elfect an carly transition from CFCs with the need o
ensure thalt HCFCs are not encouraged where other more environmentally appropriate technologies
cxist. HCFCs are considered by the TEAP to be technically and economically necessary for the
transition in several uses, including the majority of refrigeration and air conditioning applications.
manufacturing of insulating foams, selected and limited solvent applications, and certain fire
pratection applications where space constraints exist.  The TEAP believes that other more
environmentally acceptable alternatives to HCFCs are available in the following applications: most
fire fighting applications, non-insulating foams. the majority of solvent applications, as an alternative
to MCF, acrosols, sterilization, and solar tracking systems.

Treatment of Methyl Bromide

54, Methyl bromide is used throughout the world as a fumigant to control a variety of nematode,
discase, weed, and insect pests for soils. commodities, and structures. The Study Team’s approach
to assessing the phase-out of methyl bromide was similar to that used for HCFCs. The TEAP
believes that while there is no single alternative for the broad spectrum of applications for which
methyl bromide is currently used, there are substitute chemicals and alternative procedures available
for specific applications that could lead to reduced anthropogenic methyl bromide emissions to the
atmosphere. Chapter 1 of the report summarizes TEAP's findings with respect to methyl bromide.

INTEGRATED SUMMARY OF RESULTS OF THE STUDY

55. The fundamental purpose of this Study was to assess the feasibility of alternative phase-out
schedules for Article 5 countries. The Study Team examined seven such scenarios, as presented in
Chapter 2, from a variety of economic, environmental, and policy perspectives. In addition, the Study
Team considered four variations of those scenarios, for a total of eleven scenarios. This chapter

reports the major conclusions of the Study. (Note that costs are presented below on a discounted
basis using a 10 per cent discount rate.)

56. In drawing conclusions about the various scenarios analyzed, it is important to keep in mind
that four primary factors seem to be affecting the feasibility of phase-out in specific countries and
thus the giobal phase-out: market dynamics, the global commitment and financial support for the
phase-out, the actions of Article 5 Country governments, and the time required for societal transition.
In addition, four secondary factors that may affect a particular couniry’s phase-out were also
identified: the process of identifying, evaluating, and selecting non-ODS technologies at the project
ievel, the terms of project financing for Article 5 country enterprises, the structure and operation of
the Multilateral Fund, and the structure and operation of OPUs in Article § countries. Along with
cach country’s inherently different economic, technological, political, and cultural make-up, these
factors alfect each country’s ability to phase-out ODS in a plethora of wavs. In the context of the
current Protocol with its single phasc-out schedule for all Article 5 countries, however, one must
consider Lhat the lcasibility of any scenario is determined nol by the prospects for phase-out in
countrics that will act first, but rather by the situation in those countries that will phase-out last,
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57. Phase-out by 1990, The Study Team concluded that a global phasc-out by 1996 is not
feasible. None of the CPs target such a date and every country that provided feedback tor this Study
stated that it could not meet a 1996 phasc-out targel. For this date 1o be met, tens to hundreds of
ficld leve! projects would have to be implemented in approximately nincty countries within the next
sixteen months. Acticle 5 governments, OD8-consuming enterprises, and technology suppliers do not
have the capacily lo complete a global transition within this time {rame. Only four per cent of the
Multilateral Fund-supported investment projects imtiated to date have been completed and market
forces and Article 5 government actions cannot be expected to change enough to drive an immediate

ODS phase-out. The quantitative modeling results support this assessment by showing that reduction
targets for a 1996 phase-out could not be met.

58. Phase-out by 2000. Global phase-out by 2000 would be extremely difficult, if not impossible.
Although more than twenty Article 5 countries anticipate in their CPs that they can phase out by
2000, the remainder either specify later dates in their CPs or have yet o even finalize a CP with firm
targets. Additionally. the time required for alternative technologies to completely penetrate users in
certain informal segments of ODS-using industry is six to seven vears, effectively ruling out the 2000
target date since some enterprises would be stranded either without adequate supplies of ODS or
appropriate non-ODS technologies. Furthermore. the capacities of Implementing Agencies, Article 5
governments and enterprises. and technology suppliers would be severely tested by this phase-out
date. Many Article 5 governments, for example, have spent several years constructing policy
frameworks based on targets well after 2000. Changing these targets would require immediate and
definitive action by a large number of Article 5 countries. along with determined efforts to lead their
industries through a very accelerated phase-out. If a 2000 phase-out proves to be politically and
institutionally possible. the quantitative modeling results show total Fund costs of US $3.8 billion, real
resource costs of US $4.3 billion, and actua! costs of US §1.4 billion. This scenario also resulted in

the largest percentage decrease (about 10 per cent) of cumulative adjusted chlorine loading compared
to the baseline scenario of 2010,

59. Phase-out by 2006. The Study Team concluded that a 2006 phase-out is feasible depending
on how a significant number of policy and institutional constraints are dealt with, Approximately
thirty CPs, or 75 per cent of thuse submitted to date, indicate the country's intention to eliminate
ODS use near 2006, 1L is important to point out. however, that some of the higher ODS-consuming
countries have some of the latest phase-out dates. The number of vears until 2006 also is sufficient
to allow for complete penetration of alternative technologies in all sectors. The primary constraint,
therefore, is whether the government, the Multilateral Fund, and the private sector in each Article 5
country can implement phase-out plans by 2006 that are based on the specific factors that drive local
ODS consumption. As discussed previously, these {actors vary considerably between countries due
to their inherent diversity.  Achieving a phase-out by 2006 would require distinct and deliberate
actions to address the specific {actors that may impede each country’s ability 1o eliminate ODS. The
feasibility of the 2006 and carlicr phase-out scenarios also depends, of course. on the time it takes
the parties to the Montreal Prolocol (o agree to the revised date. The quantitative modeling
estimates total Fund costs of US $1.8 billion, real resource costs of US $2.2 billion, and actual costs
of US $468 million (or this scenario. The scenario resulted in a relatively small percentage decreasc
af about 2 per cent in cumuiative adjusted chlorine loading compared to the bascline scenario of
2010
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64, Phage-out by 2006 with a Servicing Tail. The only difference between this and the previous
scenario, 2006 without a servicing tail, is that the servicing tail avoids the need for equipment
retrofits, effectively lowering costs but delaying the actuat ODS phase-out by approximately 14 years,
t0 2020. A number of countries that provided feedback on the issue stated that they could meet this
phase-out date. For this scenario, Fund costs are estimated at US $935 miillion, real resource costs
at US $1.2 billion, and actual resource costs at a savings of US $1.0 billion. Because the servicing
tail delays the ultimate date of phase-out by several years, the scenario results in approximately 4

percentage points {i.e., -2.1% to +1.6%) more cumulative adjusted chlorine loading than in the
scenario of a 2006 phase-out without a servicing tail.

61. Phase-out by 2010. This scenario is feasible. All forty countries with CPs expect to phase
out by this date, and the technology, policy and institutional constraints described above are less
binding, though still important. The interplay of specific factors affecting phase-out in each individual
country would still need to be addressed. For this scenario, the model estimates total Fund costs of
US §$1.6 billion, real resource costs of US $2.1 billion, and actual costs of US $800 million.

62. Phase-out by 2010 with a Servicing Tail. A servicing tail under the 2010 phase-out scenario
would climinate all need for equipment retrofits, thereby lowering the costs of the phase-out and
delaying ultimate phase-out to 2022, Because of the delay, unlike almost all of the other scenarios.
this one results in an increase of 4.2 per cent in cumulative adjusted chlorine loading compared to
the baseline scenario of 2010. This represents the Jargest increase out of all the scenarios analyzed.
Costs of this phase-out are estimated at US $855 million for Fund costs, US $902 million for real
resource costs, and US $§779 million in savings for actual costs.

63. Phase-out as Fast as Cost-Effectively Possible. The Study Team also estimated the fastest
possible phase-out, subject to a cost effectiveness constraint that equipment retrofits would not be
required. Under this scenario, new ODS using equipment need not be installed anywhere as of 2001.
Based on the modeling results, virgin production of ODS can then be halted in 2012, with demand
for ODS in existing equipment met through the year 2018 by recycling. Like the 2000 phase-out
scenario, this scenario results in a significant decrease (approximately 9 per cent) in cumulative
adjusted chlorine loading compared to the baseline scenario of 2010. The scenario produces total
Fund costs of US §1.4 billion, real resource costs of about US 32.0 billion, and savings of US $876
million for actual costs. While the results of this scenario compare verv favorably with the others
analyzed in the Study, they must be examined more closely in order 10 consider how the scenario
could actually be operationalized through the Montreal Protocol. Given the projection from the
model that installation of new ODS equipment can be halted in 2001, the scenario can be likened
to a phase-out by 2001 with a servicing tail. Alternatively, the Montreal Protocol could set different
phase-out dates for each sector. Under either of these approaches, as explained in the discussion
accompanying the 2000 phase-out scenario, because of policy and institutional difficulties, it is unclear

whether all segments of ODS-using industry in developing countries could meet such a phase-out
larget.
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64, Variations on these scenarios: scrvicing tails with accelerated phasc-outs. The Study Team
conducted sensitivity analyses rogarding servicing tails with accelerated phase-outs. A service tail with
an accelerated phasc-out requires that ODS produced for the servicing tail could only be used for
equipment manufactured prior to 1999, The results of these analyses are that scenarios with a
servicing tail for such equipment and an accelerated phase-out increases the speed of phase-out only
in certain parts of the relrigeration sector and also increases the costs of the phase-out slightly. For
the scenario with a phase-out target date of 2006, the accelerated phase-out costs projected in the
model are US $1.3 billion for Fund costs, US $1.8 billion for real resource costs, and savings of US
$342 million for actual costs. An accelerated phase-out with servicing tail and a phase-out target date

of 2010 yields estimated Fund costs of US $1.3 billion, real resource costs t)f US $1.8 billion, and
actual costs of US $173 million.

635. Variations on these scenarios: duration of operating costs covered by the Fund. The impact
of a variation in the duration of operating costs to be covered by the Multilateral Fund depends on
the scenario being evaluated. In each case, however, it results in higher costs. For a 2000 phase-out,
the Fund cost associated with reimbursing four years of operating cost instead of two years is about
US $8 million more, while for the 2010 target, the difference is about US $226 million more.

66, In all scenarios analyzed, the majority of costs are projected to occur in the refrigeration and
air conditioning sectors. Much of this cost is estimated to be caused by the need for retrofits to
existing equipment. Such retrofit costs are avoided in scenarios that incorporate a service tail. As
established in the policy and institutional analysis, however, the practical difficulties of setting up a
servicing tail in most Article 5 countries are likely to result in some additional cost that the Study
Team was not able to quantify in its analysis.

67. In summary, given the extraordinary technical difficulties that all Article S countries would
face in trying to meet a 1996 target and the policy and institutional difficulties that some Article 5
countries believe would make infeasible the task of meeting a 2000 target, the earliest feasible phase-
out date among those scenarios considered is 2006. Servicing tails lower costs by avoiding the need
for equipment retrofits bul do not affect the uvitimate feasibility of any target date. Measured against
a baseline of the cumulative adjusted chlorine loading for the 2010 scenario, the change in chlorine
loading ranges between approximately a 10 per cent reduction, if the phase-out is achieved by 2000,

and an increase of about 4 per cent with the scenario achieving a phase-out by 2010 using a servicing
tail.
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INTRODUCTION

1.1 OVERVILEW

68. By ratilving thc Montreal Protocol on Substances that Deplete the Ozone Laver, more than
130 of the world's nations have agreed to phase out the consumption and production of ozone
depleting substances. A key fcature of the Protocol is that it includes separate phase-out schedules
for two dillerent types of countries. Developed countries are 1o complete their phase-out of the most
significant ozone depleting chemicals by 1996. Special status under Article 5 of the Protocol has been
accorded to 91 developing countries, which currently have until 2010 to complete their phase-out.

69, At their Second Meeting, the Parties to the Protocol called for a review of the situation of
Article 5 countries. The review is to assess the implementation of financial cooperation and
technology transfer to such countries, as well as possible revisions of the applicable phase-out
schedules. The Executive Committee of the Multilateral Fund was subsequently charged by the
Parties with responsibility for preparing the required review. The Sub-Committee for the Report
under Paragraph 8 of Article 5 of the Montreal Protocol was then established and this study was

initiated. The Terms of Reference (TOR) are included in document UNEPA Dz Pro/ExCom/12/37
Annex 5.

70. As described in the TOR and refined during thiree meetings between the Study Team and the
Sub-Committee, the fundamental purpose of the Study is to assess the feasibility of alternative phase-
out schedules for Article 5 countries. It first characterizes the factors that affect the phase-out of
ozone depleting substances (ODS), including the specific incentives for and impediments to the
implementation of new technologies in developing countries. The Study then measures the financial
implications and environmental impacts of several alternative QDS phase-out targets. By doing so,

the report illuminates some of the policy issues that will be important during deliberations about
adjustments to the phase-out schedule for Article 5 countries.

71 The remainder of this introductory chapter addresses several topics. A brief overview of the
Study Team’s approach is presented first to set the context of the report. The scope of the Study
is defined next and a related discussion of the treatment of HCFCs and methyl bromide is provided.
The chaptler closes with a quick review of the organization of the document.

1.2 APPROACH

72. In conducting the analysis, the Study Team pursued a three-part approach, First, an extensive
data collection effort was undertaken. Eight Article 5 countries were visited and more than 170
individuals interviewed in-country.  An additional 13 Asticle 5 countries responded to a faxed
questionnaire. Staff from the Secretanat of the Multilateral Fund, the Ozone Seeretariat, and the
Implemenlting Agencies of the Multilateral Fund were interviewed as were several members of the
Exceutive Committec. Representatives of indusiry and other non-governmental organizations were
also interviewed.  Meelings were held with the Co-Chairs of the Technology and Economic
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Assessment Pancl and the Scientific Assessment Pancil. Forty Country Programmes were collected
and reviewed.  In addition, several dogen investment project proposals approved by the Exccutive
Committee were studied 1o extract cost and technical data. Statistical analyses ol the Inventory of
Approved Projects were also condueted by the Multilateral Fund Sceretariat stait,

73 The second clement of the Study Team's approach entailed compilation of the collected data
and its analysis during a week-long policy workshop., This workshop was attended by ten members
of the Study Team who employed a structured analytical framework (o identily, organize, and refine
a serics of qualitative policy and institutional issucs that allect the phasc-out of ODS in developing
countries. During the workshop. the key steps in the process of 1echnology transfer were identified
as were the multiple actors who are involved in implementing the Montreal Protocol. By considering

the role of cach actor at each stage of technology transfer, a comprehensive set of incentives and
impediments was delined.

74. The third and final clement of the Study Team’s approach was the development and use of
a competerized modeling tool to assess the financial, economic, and environmental impacts of
alternative phase-out schedules. The inputs for the modeling effort were, for the most part, drawn
from the data collected during the first phase of the project. This ensured. for example, that the cost
of ODS phase-out projects reflected actual experience in developing countries and that the factors
affecting the speed of project implementation were incorporated in the model inputs. In addition.
the conclusions from the policy and institutional analysis workshop were used to validate and refine
the modeling assumptions. Participants in the workshop were, for example, able to group Article 5
countries into clusters across which the patterns of ODS use varied markedly; these variations have
subsequently been incorporated into the model.

1.3 SCOPE OF THE STUDY

75. As noted above, this study is being conducted pursuant o Paragraph 8 of Article S of the
Mantreal Protocol which defines its basic scope. The nature of the Study was further elucidated by
the Terms of Reference adopted by the Sub-Committee for the Report and refined during two
meetings in Montireal, Canada.’ The Sub-committee provided further direction upon its réview of
the preliminary draft of the report. during the meeting held September 29, 1994 in Nairobi.

76. The focus of the Study is on the phase-out schedules for CFCs, halons, methyl chloroform
{MCF}, and carbon tetrachlonde {(CTC). O Eleven distinct phase-out schedules are evaluated in
the Study. Key quantitative outputs are, for each scenario, an estimate of the cost to the Multilateral
Fund, the real resource cost, the actual cost (defined as identical to the real resource cost with one
exception, namely, that rising OIS prices shall be assumed), the guantity of ODS used per year, and
the environmental impact of QDS emissions on the stratosphere.

2 The first migcting was held 23-24 May 1994 and the second on 24 July (994, Summuaries of bolh mecatings wre
inctuded in Attuchment 1.

\0 . - .
™ Other erone deplating substances are addressed in Secton 1. 4 helow,
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77. There are also several topic areas outside the scope of the Study.
» First, the Study is not an evaluation of operation or policies of the Montreal Protocol
Multilateral Fund, its financial mechanisms, or the Implementing Agencies,
. Second, the Study does not make any recommendations about the various phase-out

schedules, though it docs note cerfain cases where a particular scenario is infeasible.

. Third, no analysis or summary information is presented on a country-specific basis.
Nor are any cost estimates developed for individual enterprises. All data and

conclusions are presented as applicable to the global community of Article 5
countries.

. Fourth, due to analylic complexity, tight schedules, and resource limitations, certain
topics have been addressed in a simplified fashion. Examples include ODS prices
which have not been rigorously forecast and production phase-out costs which are
estimated in a summary manner.

Each of these issues has been discussed with and agreed to by the Sub-Committee for the Report.

78. Finally, it must be noted that the Study does not directly incorporate the reviews that are
currently being conducted by the Technology and Economic Assessment Panel, its Technical Options
Committees, or the Scientific Assessment Panel. While the Co-Chairs of both Panels were
interviewed, neither was able to offer any information from the current, ongoing reviews because

these deliberations are not yet complete and definitive conclusions have not been reached. Final
reports are expected to be issued publicly later this year.

k4 TREATMENT OF HCFCS AND METHYL BROMIDE

79. In addition to the four groups of chemical substances that are the primary focus of the Study
(i.e., CFCs, halons, MCF, and CTC), there are other chemicals with the potential to deplete
stratospheric ozone. A family of chemicals, known as hydrochlorofluorocarbons (or HCFCs), can
deplete ozone, as can methyl bromide. This section briefly summarizes the factors that affect the
feasibility of phasing out HCFCs and methyl bromide.

141 HCFCs

80. Prior to the adoption of the Montreal Protocol, there was only oae chemical in the HCFC
family, HCFC-22, in widespread use on a global basis. Its use is primarily in refrigeration and air
conditioning with some applications in foam blowing. Other HCFCs, such as HCFC-141b and HCFC-
123, have been developed and commercialized as substitutes for CFCs in multiple applications.
Because they contain chlorine and have significant atmospheric lifetimes, HCFCs can deplete

stratospheric ozone, although their ozone depletion potential (ODP) is typically much less than that
of the CFCs.
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Bi. HCFCs have been recognized as transitional substances important to the phasc-out of CFCs.
Because of their environmental impact. however, HCFCs are shated to be phased out under the
Montreal Protocol by developed countrics by the year 2030, although some government have decided
to move faster (e.g.. the Buropean Union). The feasibifity of an HCFC phasc-out among Article 5
countrics is not quantitatively addressed in this study for two reasons.'!

In almost all situations where HCFCs are expected 1o replace an existing CEC
application, predicting the nature and timing of the subsequent replacement of the
HCFC with an as yet undetermined third chemical is dilticult. In the absence of such

information, it is not analytically possible to assess the cost and environmental impact
of an HCFC phase-out.

’ In many sitvations where HCFC-22 is currently in use, there is substantial
disagreement among technical experts about whether substitutes are readily available.
Moreaver, the Executive Committee has not to date considered HCFC phase-out
projects, meaning that no firm data are available to estimate technical and economic
project parameters in the context of Multilateral Fund policies and practices.

82. Accordingly, the Study Team contacted the Technology and Economic Assessment Panel
(TEAP) to determine what the TEAP plans to propose as an HCFC phase-out schedule and to learn
more about possible substitutes for HCFCs. Explaining that the TEAP's deliberations were still in
process, the Co-Chair of the TEAP was unable 1o share any information from the current review with
the Study Team. The Co-Chair wrote to the Team and provided a succinet summary of the situation
with respect to HCFGs which was based upon the 1994 Report of the TEAP, Including
Recommendations on Nominations for Essential Use Production/Consumption Exemptions for Ozone

Depieting Substances,” published in March 1994.12 Excerpts from the Co-Chair’s memorandum
tollow:

83. "HCFCs are important to the phase-out of CFCs and the selection of alternatives involves
balancing the need to effect an early transition from CFCs with the need to ensure that HCFCs are

not encouraged where other more environmentally appropriate technologies exist. HCFCs are
technically and economically necessary for the transition in several uses:

The majority of refrigeration and air conditioning applications: HCFCs, primarily
HCFC-22, are being used in many types of equipment. As a result, a substantial

amount of equipment using HCFCs, as well as CFCs, remains to be converted to
other zero-ODP refrigerants.

Manufacturing of insulating foams: Some zero-ODP conversions are being made in
appliance and boardstock insulation foam applications but the lead time for testing
and development of some substitutes in certain applications could be several years.

1 his approach s consisient with direction from the Sub-Committee for the Report that "the modeling wilt . not

Jincluded substituies for HOFCS or methyt bromide.” See UNEP/OZL. Pro/ExCom/ 1339
12

Memorandum from Stephen (. Andersen, Pancl Ca-Chair, TEAP, to Peter Linguity, ICF Incorporuted, July 30,
1994, lines 33 1o 59,
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Selecied and limited solvent applications: HCFC solvents may be necessary for some
solvent applications such as the cleaning of componemls with sensitive materials,
cleaning of certain oxygen systems, and cleaning ol seasitive materials with delicate
decorations. It is expected, however, that HCFC-141b and HCFC-225 together will
not replace more than 1 per cent of global CFC-113 use unless HCFC-225 becomes
a substitute for CFC-113 in dry cleaning, which could increase use up to 5 per cent.

Certain {irg protection applications where space constraints exist: Such constraints
may exist where cylinder storage of non-halon extinguishers is impractical.

“The TEAP belicves that other more environmentally acceptable alternatives to HCFCs are

available in the following applications:

Most fire fighting applications: Alternatives include zero-ODP chemical replacements
and not-in-kind technologies.

Non-insulating foams: Virtually all flexible foam and packaging foam applications can
use zero-ODP alternatives.

The maijority of solvent applications: No large scale use of HCFCs has been reported
as solvents.

As_an alterpative to {MCFEL: Small use of HCFC has been reporied in solvents,
coatings, or adhesives applications.

Aerosols: Some use may remain as a partial replacement for CFC-113 where non-
flammability is critical. Otherwise, hydrocarbons, dimethyl ether, compressed gases,
non-aerosol delivery systems, and product substitutes can be used.

Sterilization: HCFC-124 is being commercialized but is not technically required as a
short term substitute of CFC-12. Alternatives include ethylene oxide/carbon dioxide
mixtures, 100 per cent ethylene oxide mixtures, and radiation steritization. The HCFC

substitute does allow use of existing equipment, a substantial economic saving
compared to replacement.

Solar tracking system: Use in this application will represent a very minor fraction of
total global consumption of HCFCs."

14.2 Methyl Bromide

85.

Methyl bromide is used throughout the world as a fumigant to control a variety of nematode,

disease, weed, and insect pests for soils, commodities, and structures. The Study Team's approach
to assessing the phase-out of methyl bromide was similar to that used for HCFCs. As noted above,
it was agreed with the Sub-Committee for the Report that a quantitative analysis of the costs of
methyl bromide would not be a part of the Study. In addition, as with HCFCs, the TEAP Co-Chair
was unable to offer any materials or information from the current review being conducted by the
Methy! Bromide Techaical Options Committee, but did provide a summary of the status of substitutes
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{for methy! bromide based on the 1992 “Interim Technology and Economic Assessment of Mﬁat};yi
Bromide Uses, Alternatives, and Substitutes.” the pertinent parts of which are presented below.!

86. “There is no single alternative for the broad speetrum of applications for which methyl
bromide is currently used. The major end uses of methyl bromide include soil, commodity {durable
and perishable), and structural fumigation. There are substitute chemicals and alternative procedures

available for specific applications that could lead (o reduced anthropogenic methy! bromide emissions
to the atmosphere.

87. "For seil [umigation applications, methyl bromide use may be decreased by changes n
application practices, combining methyl bromide with other pesticides, utilizing chemical substitutes,
and implementing non-chemical pest control practices. Some agricultural systems have developed a
dependence on methyl bromide applications (i.e.. soil pests and pest complexes are difficult to control

without methyl bromide). Use of tarping procedures for these use areas could reduce application
rates.

88. "New farming systems demonstrate the feasibility of eliminating soil fumigation applications
for glasshouses, and also raised beds and open fields. More investigation is needed to determine the
costs and the applicability of these systems to other agricultural systems and regions.

89. “Other techniques such as flooding, soil solarization, biological control, and cultural
management may help to reduce the use of methyl bromide for certain applications. These
techniques require further investigation to determine their technical feasibility and cost effectiveness.

90. "Quarantine regulations often require 100 per cent control effectiveness for commodity
treatments. These uses rely on methyl bromide. For these applications. there are no foreseeable
alternatives. The use of pas tipht structures, recycling, and volume displacement techniques may be
technically feasible, and may reduce or control emissions.

9i. "The prospects {or non-quarantine treatment alternatives are positive for both durable and
non-food commodities.  Major alternatives include phosphine, irradiation, biological control,
atmosphere modification, and hot and cold procedures.

2. “There are technically and economically feasible alternatives to specific structural applications.
In some countries there are limited alternatives for certain applications such as food processing,

warchouses, aircralt, and historic buildings. Volume displacement technologies for structural
fumigation are available in some markets.

93. “Across all end uses, certain technologies (i.e., containment and recovery) can decrease the
rate of leakage to the atmosphere, but these are only in limited use worldwide. Good containment
is a prerequisite for efficient recovery. The overall scope of recovery is likely to be low and
impractical in most situations. As a special case, recovery from fumigation of perishables carried out
in gastight chambers appear likely to be technically feasible with potential recoveries often exceeding

B Memorandum from Stephen O. Andersen, Pancl Co-Chair, TEAP, to Peter Linguiti, ICF Incorporated, July 30,
1994, lines 86 1o 138
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90 per cent of applied dose. Equipment is expecied to commercially available soon and some
recapture equipment, without recycling, is already in operation."!*

L5 STRUCTURE OF THE REPORT

94. The remainder of this report consists of six chapters. More specifically:

. Chapter 2 gives an overview of the phase-out scenarios evaluated;

. Chapter 3 describes the methodology of the Study, including an overview of the data

collection, the policy and institutional analysis, and the modeling simulation;

Chapter 4 offers a descriptive overview of the data collected and is organized around

the specific elements of the Terms of Reference;

Chapter 3 presents the conclusions of the policy and institutional analysis;

Chapter 6 presents the modeling resuits, including costs and environmental impacts;

and

. Chapter 7 integrates the findings of Chapters 4, 5, and 6 to assess the feasibility of
alternative phase-out schedules, as per the Terms of Reference.

1% “The final two sentences in this paragraph were provided to the Study Team by Jonathan Banks, Chair, Methyl
Bromide Technical Options Committee, by fax on August 2, 1994,
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Chapter 2

OVERVIEW OF SCENARIOS LYALUATLED

95. This chapter describes the ODS phasc-out scenarios {for Article 5 countries analyzed in this
study. These phasc-out scenarios were developed based on input {rom the Subcommittee {or the
RL:porl.15 A total of cleven phase-out schedules are analyzed in this study. Ten of the scenarios
differ with respect o [our key parameters discussed below.  An cleventh scenario investigates the
[astest cconomicaily feasible phase-out subject to a cost-clfectiveness constraint. The four parameters
that collectively define the scenarios can be summarized as follows:

. Phase-out_Date: For each scenario, a single date is defined on which, with the
exceptions noted below, all consumption of ODS is assumed to cease.

. Service Tail: In certain scenarios. use of new ODS is allowed after the phase-out

date to service existing refrigeration and air conditioning equipment. Such a tail
eliminates the need for retrofits or early retirements.

. Service Tail with Accelerated Phase-out: In two scenarios, ODS use in new
refrigeration and air conditioning equipment is phased out in 1999 rather than by the
phase-out date. Use of ODS to service this equipment is then allowed after the
phase-out date. This is in contrast to the tail scenario described above which allows
use of ODS in new equipment until the phase-out date, rather than 1999.

Duration of Reimbursed Operating Costs: Scenarios vary depending on whether the
Multilateral Fund reimburses incremental operating costs for two or four years.

96. An eleventh scenario was analyzed that assumed all substitute technologies would be
implemented as soon as commercially available subject to the condition that retrofits of existing
equipment would not be required. This scenario is fundamentally different from all others in that
a phase-out schedule with interim targets is not specified; instead, the speed of the phase-out is
determined by the simulation model. In order to maximize cost effectiveness, this scenario includes

a tail to service existing ODS-containing equipment. Exhibit 2-1 summarizes the teatures of all
eleven scenarios.

1 See "Report of the Sub-committee for the Report on the Review Under Paragraph 8 of Article 5 of the

Montreal Protocol," (UNEMGzL ProlixComi13\39).



EXHIBIT 2-1; DEFINITION OF PHASE-OUT SCENARIOS

f""rm_"‘_____ ——r ——————
Service Tail with Duration of Reimbursed
Service Accelerated Plinse- Operating Cost
Scenario Phase-out Date Tail? out? {years)
1996 Phase-out 1896 2
2000 Phase-gul 2000 2
2006 Phase-put 2006 2
2006 Phase-out with Service Tail 2006 Yes 2
t 2010 Phase-put 2010 2
2010 Phase-out with Service Tail 2016 Yes 2
Fast as Cost-Effectively Possible See Text Yes 2
2006/1999 Phase-out with Service Tail 2006 Yes 2
2010/1999 Phase-out with Service Tail 2010 Yes 2
2000 Phase-out w/d Years Reimbursement 2000 4
i 2010 Phase-out w/4 Years Reimbursement 2010 4
Summesnne— fu —— e —— " L

T
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Chapter 3

MEETHODOLOGY

i INTRODUCTION

97. This chapter presents the methodology used 0 conduct the Study. Section 3.2 discusses the
methodology for the data collection effort. The method used to perform the policy and institutional
analysis is presented in Section 3.3 while Section 3.4 describes the modeling tools used to estimate
the cost of implementing the ODS phase-out and the total ODS use required 10 service existing
equipment in Article § countrics under each ol the phase-out scenarios. Section 3.5 presents the

methodology used to estimate the environmental impacts associated with each of the phase-out
scenarios,

32 DATA COLLECTION

98. This section presents the methods undertaken for the extensive data collection effort involved
in this study. This data collection effort provided the inputs for both the policy and institutional

analysis and the model simulation. Data were obtained through a variety of sources, which are
described below.

32.1  Country Visits

99.  The Study Team visited eight countries to collect data required for the Study: two in Africa,
three in Asia, and three in Latin America. The purpose of the country visits was to develop a concise
understanding of the situation in the countries regarding the phase-out of ODS and the penetration
of non-ODS and low-ODS technologies. Prior to the visits, the Study Team developed hypotheses
regarding possible impediments and incentives to technology transfer in Article 5 countries. These
hypotheses served as the basis for the development of an extensive data collection form for use by

team members conducting interviews in the countries. The topics of discussion addressed during the
in-country visits included the following:

Overview aof progress to date, current policies, and future plans of the country, to
characterize the basic situation in the country with respect to ODS phase-out,

In-country production of ODS, to determine if the country produces ODS and the
impact of in-country production on the country's phase-out efforts,

Potential impedimenis to and incentives for technology transfer, to capture factors
that control the rate of transfer of non- and low-ODS technologies:

- Availabilily of information on alternative technologies

- Market dynamics

- Industry structure

- Legislative/regulatory efforts to promote the ODS phase-out
o Elfectiveness of the OPU or its equivalent
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“- Multitateral Fund activities

- Activities underway outside the Fund and Implementing Agencies
(1As)

- Other potential impediments/incentives

. Penetration of non- and low-ODS technologies by sector, to capture the likely rate
of technology transfer under current conditions (i.e., with no change in phase-out
schedules or the size of the Multilateral Fund), and

. Description of completed projects, if any, to capture any lessons learned or insights
from material available on projects already completed in the country visited.

100.  The country visits involved three 1o five days of interviews with government officials, staff of
the ozone protection unit (OPU) or its equivalent, industry representatives, chemical distributors,
ODS producers (if they exist in the country), and trade associations representing enterprises that use
ODS, among others. Interviews were conducted on a not-for-attribution basis. At the conclusion

of the country visits, each team member that visited a country prepared a 10-15 page report organized
around the topic areas listed above.

322 TFax Questionnaires

10t. A second component of the data collection effort involved the preparation and dissemination
of a questionnaire to solicit information from additional Article 5 countries. The Study Team
solicited information from 15 Article 5 countries other than the eight countries visited. The Study
Team determined that the use of a fax questionnaire would be more effective than telephone
interviews because it would eliminate the need to coordinate the scheduling of the telephone
interviews and provide greater consistency in the questions asked to each respondent.

102.  The Study Team prepared two versions of the questionnaire: one for countries with an
approved Country Programme (CP), and one for countries without a CP. Additional questions were

prepared and sent to one Article 5 country that produces ODS. The fax questionnaires solicited the
foliowing information:

. Status of CP preparation or confirmation of target phase-out dates
. Feasibility of meeting various phase-out schedules

. Reductions in QDS use

. Factors impeding or facilitating ODS phase-out:

- Awareness/availability of alternative technologies
- Trends in ODS prices

- Degree of export orientation

-- Extent and impact of foreign ownership

- Domestic legisiation/regulations and their impact
- Activities of the OPU or its equivalent

o Impact of the Multifateral Fund
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. Expoected market share of alternative technologics

103, As with the country visits, respondents were informed that their comments would not be
attributed 1o them. Thirteen ol the 15 countries that were sent the questionnaire responded.

323 Multilateral Fund Secretariat

104.  The Multilateral Fund Secretatiat provided extensive materials and data (o the Study Team.
Some of the materials provided include the following:

. Letters of introduction o the governments of the eight countries visited and the 15
countries that received a fax questionnaire

. Copies of appraved CPs

. Project proposals, 1A work programmes and amendments, and IA progress reparts

105.  In addition, the Fund Secretariat responded to numerous requests for extracts from the
database of projects approved by the Executive Committee and other data. The Fund Secretariat also
arranged for members of the Study Team to attend the Thirteenth Meeting of the Executive
Committee as observers to witness the deliberations firsthand, as well as to attend the Fourieenth
Meecting to present a briefing on the preliminary draft of the report.

3.2.4 QOzone Secretariat

136. The Ozone Secretaniat in Nairobi provided the Study Team with both production and
consumption data for Article 5 countries, for the baseline year as well as years 1991 and 1992 (it
should be noted that data were unavailable for a large number of countries). The Ozone Secretariat
also was consulted regarding the best means of estimating ODS consumption for Article 5 countries
without a CP that have not reported to UNEP. The data resulting from this effort are summarized
in Chapter 4 and were used in the development of the model simulation in Chapter 6. In addition,
members of the Study Team interviewed the Ozone Secretariat via telephone regarding issues relating
to Article 5 ODS consumption and production and on the feasibility of various phase-out schedules
for Article § countries to contribute to the policy and institutional analysis.

3.25 Implementing Agencies

107, The four IAs were interviewed by the Study Team to obtain their insights and perspectives
on the impediments to and incentives for technology transfer to Arsticle 5 countries and the feasibility
of various phase-out schedules, as well as the progress of phase-out efforts to date and the
implementation activities of the [As. Interviews were held with the following 1As:

* Various task managers at the World Bank who work on Montreal Protocol projects
. UNDP’s Montreal Protocol Unit and Office for Project Services
. UNIDO’s Industrial Sectors and Environment Division

. UNEP’s Industry and Environment Programme Activity Centre (IE/PAC)



Page 14 Draft

Intervicwees wore assured that comments would nat be atlributed to individuals or to specific 1As,

3.2.6 The Executive Commitiee

108.  Mcmbers of the Study Team interviewed representatives {rom a number of countrics on the
Exccutive Committee. Representatives (rom three donor countries were interviewed, as well as (ive

representatives from Article 5 countrics. Again, interviews were conducted on a not-for-atiribution
brasis.

3.2.7 Technology and Economic Assessment Panel

109.  The Terms of Reference (TOR) of the study indicated that the Team was to incorporate
input from the TEAP in the Study. Upon consulting the Co-Chair, the Team was informed that the
Co-Chair could not provide any information from this review because the assessments currently are
being updated. The Co-Chair recommended that the Team rely on existing TEAFP documents for
data on feasibility, cost, and performance of alternatives. The Co-Chair also provided a memorandum
summarizing the key findings of earlier materials on alternatives to HCFCs and methyl bromide.

3.28 Scientific Assessment Panel

110.  Members of the Study Team met with the Scientific Assessment Panel {(SAP) to obtain its
input on the Team’s approach for the atmospheric chlorine analysis and its thoughts on the impact
of changes to the phase-out schedule on the atmosphere. The Team consulted the Co-Chair of the
SAP, who agreed with the Team’s methodology for performing the atmospheric chlorine analysis.
The Co-Chair also made suggestions regarding interpretation and presentation of results.

3.2.% Chemical and Technology Producers

111, The Study Team solicited a variety of information from chemicai and technology producers
for use in both the model simulation and the policy and institutional analysis. Several chemical
manufacturers in both developed and developing countries were contacted for the following
information: current and pre-Protocol prices of ODS and substitutes; potential future prices of ODS;
ODS production capacities in Article 5 countries: and the costs of converting production of ODS to
alternatives. It should be noted that all manufacturers contacted said they were unable to provide
price forecasts because of the existing instability in ODS markets,

1312, The Study Team used its in-house experts to obtain information on alternative technologies.
The experts’ judgments, informed by ongoing discussions with vendors of alternative technologies,
were used to verify the parameters of the model projects used in the model simulation (see Section
3.3 below). In addition, representatives of an ODS-producing firm in an Article 5 country were

interviewed to obtain their perspectives on the issues associated with secking support from the Fund
for phase-out of ODS production.

3.2.10 Environmental Orpanizations

113.  The Study Team interviewed a representative of the Centre for Science and Environment
{rom Delhi, India about the rate of technology transfer to Article 5 countries and the possibilities for
ODS phase-out. A representative of Greenpeace USA was also interviewed; he offered insights on
the performance of 1As, the need 1o consider a broad range of not-in-kind alternatives, and policies
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regarding reimbursement of incremental costs. In addition, information was solicited from the Ozone
Campaign Director for Friends of the Earth-USA.

3.2.11 Commenis Received on Preliminary Draft of Report

114.  The Study Team prepared a preliminary draft of this report which it submitted to the Fund
Secretariat on September 4, 1994, Comments on the preliminary draft were received from the
tollowing: the Sub-committee for the Report; UNEP; Greenpeace; Friends of the Earth-USA,; the
Fund Secretariat; and the World Bank. The comments received have been addressed in this version
of the Report. In addition, UNDP supplied the Study Team with some data on safety costs for
cyclopentane and other hydrocarbon projects.

33 POLICY AND INSTITUTIONAL ANALYSIS

115. The results of the data coflection effort provided the foundation for the policy and
institutional analysis conducted by the Study Team. The method used to conduct this analysis of
factors affecting the phase-out of ODS in Article 5 countries involved a week-long brainstorming
workshop during which the Study Team reviewed all the data that had been collected.

116.  The workshop participants reached decisions on how to address the findings from the data
on the nine TOR topic arcas. The Team also discussed the feedback obtained from various Article

5 countries regarding the feasibility of the phase-out schedules being examined in this study. The
findings are presented in Chapter 4 of the report.

117.  The Study Team also generated an expansive list of policy and institutional issues affecting
the phase-out in Article 5 countries. To organize the policy and institutional issues having the most
significant impact on the phase-out, the Study Team approached the technology transfer process from
the point of view of an ODS-using enterprise.  First, the Study Team identified the key actors
involved in ODS phase-out activities in Article 5 countries and the relationships among them, Exhibit

3-1 presents the diagram of the relationships among the key actors in the phase-out of ODS in
Article 5 countries.

118.  Second, the Study Team identified the steps in the process of transferring technology to an
enterprise in an Article 5 country. Some of the steps in the process pertain only to an enterprise
with a Fund-financed project, while other steps apply both to Fund-financed projects and projects
taking place outside the Fund. The 12 steps identified by the Study Team are presented in Exhibit
3-2. The steps have been grouped into four logical summary stages to facilitate their presentation.

119.  Third, the Study Team developed a matrix of key actors and steps involved in the technology
transfer process, presented in Exhibit 3-3. This matrix provides the framework for organizing the
pelicy and institutional issues identified by the Study Team. The Study Team used the matrix to
determine in which steps cach key actor played a significant role. These steps are indicated with a
check mark in the matrix. The rationale behind this approach is that presence of impediments and/or
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Exhibit 3.2 l!
H
‘{ Summary Stages and Twelve Steps in the Technology Transfer Process
n An ODS-consuming enterprise decides to switch to non-ODS technologies:
1. Enterprise becomes awarc that a key input to its production process is
disappearing
2. Enterprise is motivated to act “
- Non-ODS technologies are evaluated and specific options are selected:
3. Enterprise identifies non-ODS technologies
4. Enterprise evaluates non-ODS technologies
5. Enterprise selects non-ODS technology I
. A project is designed and financing is oblained:
6. Project proposal is prepared
7. Project receives final approval from Implementing Agency
8 Project receives final approval from Executive Committee
9. Funds are disbursed for the project
"

The new technology is acquired, installed, and used:
10. Technology is purchased or acquired
11 Non-ODS technology is delivered and installed on the “shop floor”

12. Non-ODS technology is adapted to local conditions and used on the
"shop floor"
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Exhibit 3-3
Framework for Organizing the Discussion on Policy and Institutional Issues
Decision to Switch Selection of Technology Praject Design Acquisition, Installation, and Use of
Non-ODS Technology
Step/ Become Be Identify Evaluate Select Prepare Receive Receive Transfer Acquire Install Use
Actor Aware of Motivated Techno- Techno- Techno- Project IA ExCom Funds Techno- Techno- Techno-
Situation 1o Act logy logy logy Proposal Approval Approval logy logy logy
Donor
Countries v v s v
Vendors of
Alternatives v v v v 4 7/ v v v
Executive
Committee v 4 4
Secretaniat v v v
1As v v v v v v v v v v v 4
Article 5
Govern- v v v v 4 'Y v v v ' v 4
ments
FIMs v v v v v
Article 5
Enterprises v 7/ v ' v v v 4 v
NGOs v 4 '

v = Actor plays a key role in this step of technology transfer.
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incentives al these key steps could have a signiticant effect on technology transler and hence on the
feasibility of allernative phase-out scenarios.'©

120.  Once the matrix was lilled in, workshop participants organized and developed the policy and
institutional issucs ientified through the data collection that correspond to the signilicant cells in the
matrix. ‘The results of the policy and institutional analysis arc presented in Chapter 5 of the report.

34 ESTIMATION OF COST AND ODS USE

121.  This section presenis the modeling tools used to estimate the costs associated with
implementing investment projects to phase out the production and use of ODS in Article 5 countries
under each of the phase-out scenarios. It also presents the methodologies used to estimate the non-
investment costs associated each of the phasc-out scenarios including the costs of supporting the
activities of Implementing Agencies, the Secretariat, and the Executive Committee, institutional
strengthening for Article 5 governments, and the information clearinghouse functions. The modeling
activities described in this section build on and are informed by the data collection activitics and
policy and institutional analyses described in the previous two sections. These modeling tools have
also incorporated many of the techniques and approaches previously developed by the Study Team

for estimating the economic and atmospheric implications of policies designed to protect the ozone
layer.

34.1 Overview of Simualation

122.  In considering approaches that could be used to estimate the costs associated with phasing
out the production and use of QDS in Article 5 countries, the Study Team recognized that multiple
factors impact the rate of implementation of tnvestment projects. First, projects are and will continue
to be implemented for economic reasons as the price of ODS rises. Second, the implementation of
projects may be accelerated for non-price reasons. This can occur because multinational companies
are implementing corporate policies to phase out ODS use across alf of their factories globally in an
accelerated fashion. In addition, such multinational and many locally-owned enterprises in Article 5
countrics are currently phasing out their use of ODS to protect export markets in Article 2
countries.)” Lastly, projects may be accelerated because many Article 5 governments have adopted
aggressive phase-out schedules that are forcing enterprises in these countries to implement investment
projects soonetr than mandated under the current Protocol.

123. It is apparent that any simulation tool used to estimate the costs of the phase-out must adopt
a hybrid approach that considers ali of these factors. Indeed. a simulation technique that only

16 Portions of this methodology were adopted from analyses presented in "Strategic Planning to Promote

Interpationat Techaology Cooperation,” as prepured by David M. Strelneck for the Wortd Wildlife Fund and
Harvard University in June, {992

17 The United States and olher Article 2 countries have taken actions that make the exportation of DDS-

containing products to these countries less attractive, such as lzbeling requirements, taxes on CFCs imported
into the country.  Furthermaore, the imminent non-availability of ODS for servicing ODS-using equipment in
Article 2 countries also will eliminate demand for such products from Asticle 5 countries. As a result,

enterprises in Articke 5 countries manufacturing products {Or export w0 Article 2 countries must switeh out of
OIS by the phaseout date s¢t Bor Aslicle 2 counteies,
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considered the economic incentives driving the phase-out would be inadequate as would one that only
facused on the non-price related factors accelerating the phase-out. Within this context, the Study
Team believed that the best use of resources was in collecting the most accurate and current data to
be used in informing the simulation model. Emphasis was therefore placed on obtaining as much data
as possible on the production, use, and emissions of ODS in Article 5 countries, the types of control
technologies that might be used to reduce this use, the potential availability and rate of penetration

of such technologies, and the range of costs of these technologies when implemented in Article 5
countries.

124.  The model simulation used in this analysis begins with an estimate of the quantity of ODS
that would have been used in Article 5 over time in the absence of any reductions attributable to the
Montreal Protocol. It then calculated the reduction in this use required over time to achieve a given
phase-out scenario (as defined in Chapter 2). The initiation of "model" ODS phase-out projects is
then simulated. There are over 90 mode! projects, cach representing a specific substitution scenario

for a particular ODS applications. Model projects are simulated to be initiated in one of the
following two ways:

. On an accelerated-basis, meaning that projects are initiated in the near-term without
regard to specific reductions mandated by the Protocol but instead because of, for
example, multinational ownership or a strong export orientation or

. On a target-driven basis, meaning that projects are initiated only when an ODS

reduction target becomes binding in a particular year thereby necessitating the
investment in a phase-out project.

As projects are implemented, the model tallies the resulting costs and ODS use reductions,

125.  The remainder of this subsection describes the simulation techniques used to calculate the
costs and ODS use estimates under each scenario in greater detail. This discussion is divided into
three parts. First, Section 3.4.2 presents the model outputs. These outputs are presented first to
define and provide an overview of the key variables assessed in the analysis. Section 3.4.3 describes
the model inputs. These input data was collected through the extensive efforts described earlier in
this chapter. Finally, Section 3.4.4 describes the model algorithms for estimating the economic
impacts of the phase-out and Section 3.4.5 details the model limitations.

342 Model Ontputs

126. The key outputs of the model for each scenario are real resource costs, the cost to the

Multilateral Fund, actual costs, and annual ODP-weighted ODS use. Each of these outputs is
discussed below,

3.42.1 Fund Costs

127, Fund costs are a measure of the expected financial demand on the Multilateral Fund from
projects eligible for reimbursement. The cost components included in the Fund costs were those
specified in the document entitled "Indicative List of Incremental Costs” adopted at the Second
Meeting of the Parties. Key features of this measure of cost include consideration of operating costs
for up to only four years for each investment project (this analysis assumes two years of operating
costs are reimbursable in the base scenario and performs a sensitivity assuming four years of operating
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costs are reimbursable), 'S rising QDS prices over time in the calculation of such aperating costs,
exclusion ol negative costs {or savings) for projects that are profitable without funding, and an
adjustment 1o reflect the lact that projects are only reimbursed for a perceniage of their costs equal
to the pereentage of domestic ownership.

3.4.2.2 Real Resourcee Costs

128, Real resource costs measure Lhe increase in resources that will be expended by Article 5
countries in complying with the requirements of an ODS phase-out. Other anaiyses often use the
equivalent term “social cost” when discussing real resource costs. Real resource costs can take the
following lorms: capital costs {i.e., cost of purchasing new equipment to replace ODS-containing
equipment), onc-time costs {Le., product reformulations or industry retooling), and operaling costs
(i.e.. chemical, labor, energy, material, and all other recurrent costs).

129, Not all phase-out costs are real resource costs. For example, if a tax increases the price of
a mmmodﬁy, consumers pay more for the commodity, but no extra resources are required to produce
the product.!” The tax only transfers money from consumers to the government. Similarly, if the
supply of a commodity is restricted by government regulation (as is the case for ODS), consumers will
have to pay more for the commodity, but again no additional resources {machinery, labor, raw
materials, ete.) will be reeded to produce the commodity. If the price rises, it provides extra profit -
- that is, money is transferred from consumers to producers, bui no additional resources are used.
Economists distinguish such transfer payments from real resource costs. The distinction is important
because to the degree that policy or regulation increases the real resource costs of production society

{or Article 5 countries) expends resources that could produce other goods and services while the net
effect of transfer payments on society is nil. 20

130, In this analysis, real resource costs are calculated as the sum of all capital, one-time, and
operating costs associated with phasing-out the production and use of ODS in Article § countries.
Key features of this measure of cost include consideration of operating costs over the full ecconomic
life of the project (which was assumed to be ten years across all end uses in this analysis), the use of
constant, pre-Protocol prices in calculating operating costs, and the off-setting of projects with net
costs against those with net savings. Constant pre-Protocol prices are used in the calculation of real
resource costs because, as explained above, ODS prices rise because the Protocol makes them scarce
and not because more resources are required to produce them.

Nine of the eleven scenarios modeled in this analysis assume that tiie Fund will reimburse operating costs for
two years. This period of tinie was calculated based on the average length of time that operating costs were
included i projects preseated at the Thincenth meeting of the Executive Commitice.

For simplicity, this discussion assuemnes the tax does not decrease the amount of this commodity purchased by
CORSUMCSS.

Or course, o the extent thal consumoers of GDS in Article 5 countries are transferring resources 1o produgers of

such chemicals in Article 2 or other Article 5 countries, then the economy of that country is worse off bocause
fesources are transferred W entities outside the country.
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131, 3.4.2.3 Actual Cosis

Actual cosis, a measure defined by the Sub-Committee for the Report, are identical to real
resource costs with one exception.?!  While ODS prices are assumed to be constant when
measuring real resource costs, escalating prices are used in the calculation of actual costs. This
measure reflect what the phase-out will actually cost Article 5 countries given the implementation of
the Montreal Protocol and the likely increase in ODS prices that will follow. Exhibit 3-4 compares
the assumptions underlying the calculation of Fund, real resource, and actual costs.

132, Fund, real resource, and actual costs for each scenario are calculated for the period 1993 to
2030. Results are presented assuming a ten per cent discount rate in Article 5 countries, and
sensitivity analyses are performed assuming discount rates of zero and five per cent. Zero per cent
was chosen to provide an indication of the actual monetary transfers that would be required during
the phase-out period, and five per cent was chosen to give an indication of the implications of
assuming a refatively low discount rate for Article 5 countries.

Exhibit 3-4
Comparison of Measures of Costs

Costs Reduced Projects with
Duration of Project to Reflect Behavior of Costs Offset
Measure of Costs Operating Costs Considered | Foreign ODS Prices by those with
Owaership? aver Time Savings?
Fund Costs Truncated to two or four Yes Rising No
years depending on scenario “
I Rreal Resource Costs * Full life of project No Constant Yes !l
i Actual Costs Full fife of project No Rising Yes l

3.4.24 Annual ODP-Weighted ODS Use

133.  The model simulation estimates the total quantity of ODP-weighted use each year until the
phase-out is complete across all Article 5 countries. Estimates of annual use are divided by chemical
class (1.e., CFCs, MCF, carbon tetrachloride, and halons) and by the quantity of chemical used in new
equipment and the quantity used to service existing equipment. For tail scenarios, the model also

reports the quantity required each year after the phase-out date to service exzstmg equipment (and
thereby avoid retrofits or early retirements).

343 Model Inputs

3.4.3.1 Bascline ODP-Weipghted Use in Article 5 Countries

134.  The key inputs to the model related to baseline ODP-weighted use are total 1993 QDP-
weighted use and the expected growth of this use in the absence of controls. The following four step
process was used to estimate baseline use in the 91 Article 5 countries:

21 actual costs were defined by ihe Subcommittee (o the report in "Report of the Subcommitiee to the Report

Under Section 8 of the Montreal Protocol,” UNEP/OzL.Pro/ExCom/t4/14/Rev.1/29 September 94
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135, Swep b Obtained ODS use estimates and growth rates from the 12 Country Programmes
preparcd to-date=:  The ODS use data and growth rates coniained in these documents varied
widely in terms of the yeares for which data were reporied and the level of disaggregation of the data
by chemical and cnd use. Estimates of 1993 ODS use by chemical were developed based on the most
recent use cstimate contained in the Country Programme and the expecied growth rate. If growth
rates were nol included in 2 given Country Programme, then a weighted average value was used
based on the growth rates contained in the other Countey Programmes. It the Country Programme
did nat present QDS use disaggregated by chemical, then best professional judgement was used to
disaggregate total ODS use for the country into use by chemical. The first column of Exhibit 3-5
presents total ODP-weighted use estimates for each of the 42 countries with Country Programmes.

136.  Step 2: Obtained ODS use estimates for an additional 23 countries from UNEP: If a
Country Programme was not available for a given country, ODS use data reported by Article 5
countries to UNEP were obtained. Use data for an additional 23 Article 5 countries were obtained
in this fashion. These data were always for the baseline year (1986 or 1989 depending on the ODS),
and in some instances were also reported for 1990 or 1991. UNEP does nol require countries to
repori data on expected growth in ODS use. As a result, use estimates bv chemical for 1993 were
developed based on the most recent year for which data were reported to UNEP and a weighted
average ODS growth rate for Article 5 countries developed based on the growth rates contained in
the 42 Country Programmes noted above. The second columa of Exhibit 3-3 presents the total ODP-
weighted use estimates for the 23 countries reporting use estimates to UNEP.

137, Step 3: Qbtained ODS vse for the remaining 26 countries by correlating GDP and ODS use.
If a Country Programme had nat been prepared for a given country, and that country bad not
reported its ODS use to UNEP (i.e., it was out of compliance with the reporting requirements of the
Protocol), then total ODS use was estimated using a regression analysis. This regression analysis
correlated total ODP-weighted use in 1993 in the 65 Article 5 countries for which use data were
available from the Country Programmes or from UNEP with 1993 GDP and population estimates for
the countries. The analysis showed a strong correlation between total use in a given Article 5 country
and the GDP and population for that country. This correlation was then used to estimate tatal 1993
ODP-weighted use for the remalning 26 Article 5 countries. Growth in QDS use for these countries
was assumed to be the same as the average ODS growth rate across the 40 countries for which
Country Programmes were available. The third column of Exhibit 3-3 presents the ODP-weighted
use estimates for the 26 countries whose use estimates were developed using the regression analysis.

138.  Step 4:Estimate ODP-weighted use by sector across all Article 5 Countries. Total QDP-
weighted use in each Article 5 country was divided into the following six broad sector categories:
refrigeration and atr conditioning, foams, halons, solvent cleaning, aerosols, and miscellaneous uses
(sterilization and tobacco expansion). This division was accompiished as follows:

22 As discussed in Chupters 4 and 5, a total of 40 Country Programmes were reviewed in undertaking the policy

and institutional analyses described in this report. The use estimates presented in this section are based on 42
Country Programmes because two additionat Country Programmes were submitted and approved at the
Fourteeath Meeting of whe Executive Commitiee in Seplember 1994, The Study Team was able (o incorporate
the use estimates into the anaiysis contained in this section, but it was not feasible to incorporate any of the
information contuined in these two addivonal Couatry Progranwnes into the policy and institulional analyses.
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1993 Unconstrained ODP Use

(Metric Tons)

CP Data

1 Algeria 2,366
2 Argentina 4616
3 Bangladesh 229
4 Botswana 38
5 Brazil 8818
6 Burkina Faso 36
7 Cameroon 124
8 Chile 1,277
@ China 67,719
10 Colombia 2172
11 Costa Rica 256
12 Cote d'lvoire 296
13 Cuba 351
14 Ecuador 852
15 Egypt 2,757
18 Fiji 582
17 Ghana 122
18 Guatemala 309
19 India 17,824
24 indonesia 7,652
21 iran. isl, Rep, of 2,924
22 Jordan 829
23 Kenya 123
24 Malawi 86
25 Mataysia 4914
26 Maldives 8
27 Mauritania 17
28 Mauritius az
29 Mexico 14,209
30 Panama 227
31 Philippines 3,036
32 Senegal 119
33 Seychelles 10
34 SriLanka 276
35 Budan 725
36 Syrian Arab Rep. 1,558
37 Thailand 10,227
38 Turkey 3,785
38 Uganda 16
40 Uruguay 318
41 Zambia 26
42 Zimbahwe 320
TOTAL 161,876

UNEP Data
43 Bahamas 3
44 Bahrain 168
45 Benin 51
46 Bosnia & Herz. 4,088
47 Brunei Darussalam 99
48 Croatia 4,490
49 Dominica 312
50 Gabon 89
51 Guyana 25
52 Jamaica 528
53 Malta 338
54 Myanmar 18
55 Nigeria 1,247
56 Pakistan 3,180
57 Papua New Guinea 84
58 Rep. of Macedonia 1,910
5% Romania 3,443
60 Saudi Arabia 5,752
£1 Solomon Istands - 4
62 Tunisia 1,235
63 Venszuela 373
84 Viet Nam 1,382
85 Yugoslavia 8,705
TOTAL 41,905

GNP Data
66 Antigua & Barb. 14
67 Barbados 65
B8 Central Africa 25
69 Dominican Rep. 228
70 El Salvador 188
71 Gambia 3
72 Grenada 8
73 Guinea 511
74 Honduras 82
75 Kiribati 0
76 Lsbanon 129
77 Lesotho 23
78 Libya 1,568
79 Namibia 69
80 Nepal 86
81 Nicaragua 42
82 Niger 54
83 Paraguay 228
84 Peru 267
85 Saint Lucia 6
86 Samoa 7
87 StKitts & Nevis 3
88 Swaziland 14
88 Tanzania 48
80 Togo 33
91 Trinidad & Tob, 188
TOTAL 4126
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(% Estimates of ODP-weighted use by sector were developed (or the 42 Article 5
countries with Country Programmes based on the sector kevel data contained io these
studies. The level of disagpregation and definition of sectors varied widely in the
Country Programmes, and therefore best professional judgement was often used to
divide the use into the six sectors defined for this analysis.

(2) To develop sector level estimates for the remaining countries, the Study Team
decided to group Article 5 countries based on their GDP. This grouping was done
because it was the Study Team’s judgement that countries with similar levels of GDP
would have similar divisions of ODP-weighted use by sector. In other words, the
Study Team felt that countries with a low GDP would be expected to have a similar
distribution of use by sector, and that this distribution would differ from that of high
GDP countries. To group Asticle 5 countries, a graph was prepared that plotted each
Article 5 country for which a Country Programme had been prepared according to its
GDP and total ODP-weighted use. The result was that most countries clustered into
ane of three groups according to the following definition of GDP:

. Group 1 -- Low GDP (i.e. below $3.5 billion)

. Group II - Medium GDP (i.e., between $3.5 billion and $20 billion)
. Group III -- High GDP (over $20 billion)

It was found that four countries did not fail into any of these three clusters -- Brazil,
China, India, and Mexico. Each of these countries were given their own group (i,
Groups IV through VII) because they represent such a large portion of global use

and because good information was available. Exhibit 3-6 presents the country groups
developed based on this methodology.

{3)  Sector level estimates were then developed for the countries for which a Country
Programme had not been prepared by using the average distribution of use for
countries with Country Programmes within the same group (i.e., the average

distribution of use for low, medium, or high GDP for which Country Programmes
were available).

The end result was baseline ODP-weighted use across all Article 5 countries by sector and
chemical from 1993 to 2030. Exhibit 3-7 presents total ODP-weighted use by sector in each of the
seven country groups for the year 1993. As can be seen from this exhibit, total ODP-weighted use
in 1993 for all Article 5 countries was estimated to be 208,000 tonnes and this use was assumed to

grow at a rate of 9.4 per cent per year until the base year for reduction was reached, at which point
growth was frozen.

3.4.3.2 Mapping of Bascline ODP-weighted use in Article 5 Countries into Use Segments

139.  The next step in developing the model inputs was to map ODP-weighted use in each of the
six sectors into 33 distinct use segments across all six sectors. These 33 segments differ in terms of
four key parameters that the Study Team believed are critical to determining the types of controls
implemented in Article 5 countries in each sector, the rate at which such controls are implemented,

the total real resource costs of the controls, and the potential costs of the controls to the Multilateral
Fund.
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Country Groups

GDP Range: GDP Range: GDP Range: INDIV-
3.0-3.5 $US Billion 3.5-20 $US Billion >20 $US Billion IDUAL

1 Antigua & Barb. Bahrain Algena Brazil
2 Bahamas Cameroon Amenting China
3 Barbados Cosia Rica Bangladesh India
4 Benin Cote d'lvoire Chite Maexico
5 Bosnia & Herz. Cuba Colombia

5 Bolswana Dominican Rep. Croatia
7 Brunei Darussalam  Ecuador Egypt
§ Burkina Faso E! Salvador Indonesia
9 Central Africa abon Iran, isl. Rep. of

10 Dominica Ghana Libya

11 Fiji Guatemala Malaysia

12 Gambia Jordan Mauritania

13 Grenada Kenya Myanmar

14 Guinea Lebanon Nigeria

15 Guyana Nepal Pakistan

16 Honduras Panama Pery

17 Jamaica Papua New Guinea  Philippines

18 Kiribati Paraguay Saudi Arabia

19 Lesotho Rep, of Macedonia  Thailand

20 Maiawi Senegal Turkey

21 Maidives Sri Lanka Venezuela

22 Malla Sudan Yugoslavia

23 Mauyitius Syrian Arab Rep.

24 Namibia Trinidad & Tob.

25 Nicaragua Tunisia

28 Niger Uruguay

27 Romania Viet Mam

28 Baint Lucia Zimbabwe

29 Samoa

30 Seychelles

31 Solomon Islands
32 SLKitts & Nevis
33 Swaziland

34 Tanzania

35 Jogoe

36 Uganda

37 Zambia
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1993 ODP Use by Group and Sector

(Metric Tons)
Solvent  Solvent  Solvent
Group Aerosol Foam Halon Refrig CFC-113 CT MCF Other Total
Low GDP 860 283 1,530 6,900 151 73 20 0 9,810
Medium GDP 2,000 2,070 935 7,200 312 70 83 351 12,700
High GDP 7,120 16,300 6,670 35,400 7,550 479 2,280 744 | 76,500
Brazil 255 1,030 68 6,670 246 51 600 0 8,920
China 10,200 5630 15400 30,100 3,770 353 134 2,100 | 67,700
India 1,580 1,410 4,830 3,170 325 6,280 73 156 | 17,800
Mexico 1,420 1,600 1,620 7,610 458 0 1,000 496 | 14,200
Total 23,500 28,300 -31,100 97,000 12,800 7,310 4,200 3,530 | 208,000

Note: Values may not add exactly due to rounding.
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140.  The four key parameters that are used to divide total ODP-weighted use by sector into 33
use segments are defined as (ollows:

*

End Use: ODP-weighted use in each sector was divided according to the following
end uses within each sector:

- Refrigeration End Uses: Mobile air conditioners (MACs), commercial
refrigeration (defined to include retail food, cold storage, industrial process

refrigeration, and refrigerated transport), domestic refrigeration, and
commercial air conditioning.

- Foams End Uses: Flexible foam, packaging foam, domestic and commercial
refrigeration foams, and other foams (including all other insulating and non-
insulating foams).

- Halon End Uses: Streaming and total flooding applications.

- Solvent Cleaning End Uses: = CFC-113 containing equipment, methyl

chloroform containing equipment, and carbon tetrachloride containing
equipment.

- Aerosol End Uses: The aerosol sector was not divided into any end uses.

This is because QDS use in this sector does not need to be further divided 10
characterize the controls to be used in it

- Miscellaneous End Uses: This sector was divided into sterilization and
tobacco expansion.

The definition of these end uses within each sector is necessary because the types of

controls available to replace ODS use differ by end use as does their potential rate
of implementation and cost.

Is the Use in Formal or Informal: Within each sector, total ODP-weighted use was
divided according to the fraction of use consumed by formal enterprises and the
fraction of use consumed by informal enterprises. Formal enterprises were defined
as large, well-organized, capital intensive entities, and informal enterprises were
defined as small, unorganized, and labor intensive entities. This distinction is
important because, as discussed in Chapters 4 and 5, informal enterprises are assumed
to implement controls more slowly than formal enterprises and at a higher cost.

Can the Use Result in a Reimbursable Project to the Multilateral Fund: Total ODP-
weighted use was also divided according to whether it could potentially result in a
financial demand on the Multilateral Fund. It is expected that the cost of phasing out
the vast majority of ODS use in Article 5 countries could potentially be eligible for
support from the Multilateral Fund. The major exception identified by the Study
Team was new refrigeration equipment {MACs, commercial and domestic
refrigeration equipment) manufactured in an Article 2 country that is imported into
an Article 5 country. The higher cost of the new refrigeration technology to the
consumer is unlikely to be reimbursed by the Fund given the difficulty of crafting an
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investment project o reimburse consumers.  In other words, the use ol new
refrigeration ¢quipment in Article 5 countries that s imporied Trom Article 2
countrics was assumed 10 1esult in no burden to the Fund because of the difliculty of
reimbursing such costs, >

. Is the Implememtation of Controls in_g Given End Use Undertaken on an
Accelerated or Target-Driven Basis: Total ODP-weighted use in cach scetor was also
divided according to whether the control technologies available to replace 1t would
be implemented 1o achieve a target (i.e., price driven) or in an accelerated fashion
due to non-target driven reasons. Reasons that projects could be accelerated include
multinationals phasing out ODS usc in enterprises in Asticle 5 countries because they
have adopied a corporate policy to do so as quickly as possible and/or to preserve
export markets to Article 2 countries, domestic enterprises phasing out early so that
they can continue o export products to Article 2 countrics, and aggressive national
ODS phase-out strategies implemented by Article 5 countries.

141.  Given that the four key parameters all impact the availability, rate of implementation, and cost
of contro! technologies, the Study Team felt it was critical to map groups of Article 5 countries with
similar characteristics with respect to these four parameters in the same fashion. 1t was decided that
the same proxy used to develop sector level ODP-weighted use estimates in Section 3.4.3.1 (ie.
GDP). would be a good proxy [or mapping like groups of countries according 1o the four key
parameters. The seven country groups described above were used to map ODP-weighted use in each
sector according to the remaining four parameters. This was done based on data collected during the
country visits and from the fax questionnaires, data available from existing studies, and best
professional judgement. This resulted in the 33 distinct use segments.

142, Exhibit 3-8 presents the 33 market segments. Part 1 of this exhibit defines each of the
segments according to the five key parameters (sector, end use, formal or informal QDS use, whether
the cost of phasing out the use in the segment potentially can be reimbursed by the Fund, and
whether the control technologies used to replace ODS use are implemented in an accelerated or
target driven fashion). Part 2 of the exhibil indicates the percentage of the total use in each sector

that falls into a given segment for each of the seven country groupings. Finally, Part 3 of the exhibit
indicates the total ODP-weighted use in each of the 33 segments.

3.43.5 Definition of Mode] Projects

143.  For each of the 33 use segments defined above, model projects were developed that
characterized the control technologies available to eliminate this ODS use in cach segment. A total
of 98 model projects inclusive of retrofit and recycling controls were developed as part of this
analysis. Model projects were characterized according to the following parameters:

. Capital cost;
» Operating cost per year including chemical, energy, labor, and all other annuat costs;

23 . . o . . . - - .
It is possible that an eaterprise i an Article 5 country importing non-ODS containing refrigerators from an

Article 2 country could develop a project seeking reimbursement for the incremental cost of purchasing such
refogerators. This possibility was not copstdered in 1his analysis because no such projects have been submutied

to the Tund (o-date, In addition, such 4 project would fikely raise o number of policy issues thal would need 1o
be resutved by the Fund prior #s approval,



Exhibit 3-8

Market Segments

Part 1. Part 2 Part 3
Segment Definition Segment Mapping Mapped Use
Potentially Dacision Low Med High ooP
Sector Eng Lise Formaiity Reimbursible Rule GoP Ghp GOP Brazil China india  Mexico Tons
1 Refrig Macs Farmal Yes Target % 10% 20% 0% 5% 0% 4% & a04
2 Retrig Macs Formal Yes Accel 0% 10% 10% 16% 0% 8% 0% 5577
3 Refrig Macs Formal Na Arcel 40% 0% 0% 0% 0% 4% 12% 8775
4 Refrig  Comm Ret Formal Yeos Target 10% 15% 20% 86% 25% 40% 28% 23 805
5 Refrig  Comm Ref Formal Mo Accel 30% 25% 20% 0% 5% 0% 28% 14,581
B Refrig Comm A/C Fareal Yes Target 0% 8% 8% 9% 10% 16% 0% §.462
7 Refrig Comm A/C Formai No Accsd 10% 2% &% 9% 0% 0% 18% 4573
8 Refrig Dom Ref Farmal Yas Target 10% 8% % 10% 50% 32% 10% 24,239
g Refrig Dam Ref Formal Mo Accet 0% 2% 3% 0% &% 0% % 2711
1o Asrosol  Propellant Formal Yes Target 100% 80% £0% 33% 5% 0% % 13,365
11 Asrosnl Propeliant Formal Yes Acoel 0% 3% 30%: 0% 5% 50% 100% 5,457
12 Aerosol  Propellant informal Yeos Target 0% 10% 20% 67% 20% 50% 0% 4,630
13 Foarn Flexible Furmal Yes Targst 16% 10% 5% 7% 35% T% 7% 3,31%
S 14 Foarn Flexible Formal Yos Actel 7% 10% 12% 7% 5% 11%° 7% 2,802
15 Foam Flexibie nfarmal Yes Targat 2% 5% 8% 6% 5% 0% &% 1,851
i8 Foam  Packaging Formal Yes Target 20% 15% 12% 10% 5% ) 10% 4 B54
17 Feoam  Packaging Farmal Yes Accel 5% 10% 13% 10% 5% 2% 9% 333
14 Foam Other Farmal Yos Targat 40% 30% 25% 30% 15% 35% 8% 8,508
19 Foam Cther Formal Yes Accel 10% 20% 25% 30% 0% 16% 5% 5,845
20 Halon  Strearning N/D Yes Target 24% 15% 16% 15% 55% 62% 30% 15,114
21 Haton  Streaming WD Yeos Accel 2% 13% 16% BE% 5% 12% 25% 3,122
22 Halon Flocding N/D Yog Target £a% 68% 68% 0% 30% 6% 45% i28i7
23 Solvent CFC-113 Formal Yes Targat 20% 15% 1% 0% T5% 50% 5% 3,847
24 Solvent CFC-113 Formal Yas Accsl 60% 70% 80% 100% 5% 5C% B80% 7,361
25 Schvant CFC-113 informal Yes Target 20% 15% 10% 0% 20% 0% 5% 1,816
26 Selvent LTC Farmal Yes Target 10% 16% 10% 26% 75% £% 5% 854
7 Salvent TG Formal Yo Actel 10% 10% 0% 48% 5% 83% % 3,435
28 Solvent CTC informal Yes Target BO% 80% 80% 28% 20% 42% 0% 3221
P Solvent MCF Formal Yes Target £0% 40% 30% 26% 5% 0% 10% 1,088
30 Sotvent MCF Formal Yos Agcel 10% 20% 30% 48% 5% E7% E0% 1.645
33 Solvent MCF farmal Yas Target 40% 40% 40% 26% 20% 33% ao% 1,466
32 Other  Steriization NID Yes Target 80% 80% BO% 50% 0% 100% 100% 1,275
33 Other Tebacco NID Yes Target 20% 20% 20% 50% 100% 0% 0% 2,258

N/D = No Distinction drawn
MNote: percenteges for each sector and group add to 100 percent.
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» ODP-weighted use avoided cach year;
. Identilication of baseline and substitute chemicals used;
N Date of earlicst availability;
. Maximum estimated market penetration, which is defined as the maximum {raction

of the total ODP-weighted use in a given secgment that can be replaced by a project.
The sum of all the market penctrations across all projects in a given use segment must
sum o 130 per cent; and

. Time required to achicve maximum penetration.

. Real resource Unit Abatement Cost (UAC)

144.  Exhibil 3-9 delines the 98 madel project in terms of the use segment to which they apply, the
substitute technology modeled by the project, the date of availability of the project, the number of
years required {or it to reach maximum market penetration, the maximum market penetration of the
model project, and the real resource UAC of the project. The real resource UAC is calculated as
the sum of the annualized capital costs plus the first year operating costs divided by the first year

ODS reduction. In calculating operating costs from the real resource perspective, constant pre-
Protocol prices for ODS are used.

145, The model projects were developed and parameterized (including the technology forecasts
contained in Exhibit 3-9) based on a review of an array of investment projects approved by the
Multilateral Fund to-date, the control technologies identified as likely to be used in the eight
Article 5 eountries visited by the Study Team. information on control technologies contained in the

13 responses to the fax questionnaires, input from the Technology and Economic AssessmentPanel,
and the professional judgement of the Study Team.

146.  The primary source of data for developing estimates of the cost and QDS use reduction was
a set of 62 investment projects that have been approved by the Fund. For each approved investment
praject that matched a given model project in an end use, data were extracted on the capital and
operating costs of the project and the ODP-weighted use avoided. If there were multiple investment

projects for a given model project, then the average of the values across the investment projects was
used in parameterizing the model project.

147.  In some cases, the Study Team used its best professional judgement in developing estimates
of the cost and use avoided by the project. In all cases, these estimates were informed by the Team's
extensive experience in analyzing phase-cut costs and evaluating project proposals.

148.  Assumptions regarding the date of availability of the control, its time required to achieve
maximum penetration, and maximum market penetration were also developed based on data collected
during the course of the country visits, data contained in the responses to the fax questionnaires, and
the experience of the Study Team in modeling the penetration of control technologies.

149, Tt s important 1o note that the time required to achieve maximum penetration and cost of
a model project was assumed to be significantly different between the formal and informal sectors.
Specifically, it was assumed that it would take approximately twice as long for a given model project
to penctrate the informal sector as compared to the formal sector, and that the cost of implementin
the project in the informal sector would be 2.5 times that of implementing it in the formal sector.>

Phese estimates are sased un the Study Teams visits 10 aad experience working m Artrie § couptries,



Exhibit 3-9

Definition of Model Project Parameters

Maxirmum Years to Unit
Date of Market Maximum | Abatement
Project Relevant Segment Substitute Chemical(s) Availability Penetration Penetration Cosi
1 1 Refr/iMacs/FormalfTarget HFC-1348 1893 100% 7 5875
2 Z RefriMacs/FormaltAccel HFC-134a 1883 100% 4 $B.75
3 3 RefriMacs/Formatidcoel HF(C-134a 1883 100% 4 §8.75
4 4 Refr/Comm . ReliFormalTarget |HCFC22/HCFC-141b 1663 40% 4 $4.15
5 4: Retr/Comm ReffFormaliTarget |HFC-134a/HCEC-141b 1893 40% G $5.05
& 4" Rel/Comm Rel/FormalfTarget |HFC Blends/HCEC-141b 1885 20% 6 $6.41
7 5! Refr/Comm Ret/Formalidccel  |HOFC-22/HCFC-141b 1583 40% 4 $4.15
8 5: Ref/Comm.ReffFormaliAceel  |HFC-134a/HCFC-141b 1893 30% 4 $5.05
9 5 RefrfComm.ReffFormaliAccel |HFC Blends/HCFC-141b 1884 % 3 35.41
10 8 Refr/Comm. AC/FormaliTarget |HCFC-123 1893 65% 5 $10.18
11 8. Refr/Comm AC/FormaliTargst [HFC-134a 1883 15% 6 311,31
12 6 RefrfComm ACIFormalfTarget |HCFC-22 1883 15% 5 $13.71
13 6 Refr/Comm AC/Formal/Target |HFC Blends 1985 5% 6 $13.74
14 7' RefriComm AC/FormalfAccel  [HCFC-123 1583 65% 2 310.15
15 7. Refr/iComm.AC/Formal/Accel  [HFC-134a 1993 16% 2 $11.31
16 7' Ref/Comm.AC/FormalfAccel  |HCFC-22 1893 15% 2 $13.71
17 7 RefrfComm AC/FormaiiAccel  |HFC Blends 1994 5% 2 51374
18 & RefriDom. Ref/FormalfTarget  |HFC-134a/HCEC-141b 1993 42% 5] 1279
13 8 RefiDom. ReffFormalfTarget  1HFC-1 34a/Cyclopentane 1594 28% 7 110
20 8: Ref/Dom ReffFormalfTarget  |HFC-152a/MCEC-141b 1954 % 7 511.78
21 8. Refr/Dom.ReffFormal/Target HFC-152a/Cyclopentane 1994 5% 7 $9.86
22 8: Refr/Dom.Ret/Formal/Target  |Hydrocarbons/HCFC-141b 1694 5% 7 $9.96
23 8; Refi/Dom ReffFormalfTarget Hydrocarbons/Cyclopentane 1884 10% 7 $9.32
24 9: RefrfDom RefFormaliAccel HFC-134a/HCFC-141b 1863 33% 4 $12.79
25 8: Refr/Dom RefFormaliAccel HFC-134a/Cyclopentane 1883 I[% 4 $11.01
25 9: RekriDom.RetiFormaliAcesl HFC-152afHCFC-141b 1983 2% 3 $11.75
27 9: Refr/Dom.ReffFormal/Accel HFC-152a/Cyclopentane 1893 2% 3 $8.88
28 9. RefriDom.Ref/Formal/Accet Hydrocarbons/HCFC-141b 1863 15% 3 58988
28 9. RefrfDom.Ret/Formal/Accel Hydrocarbons/Cyclopentane 1883 15% 3 $8.33
30 10: AerofFormaliTarget Hydrocarbons 1883 0% 4 {50.85)
31 140 AeroffFormal/T arget Carbon Dioxide 1882 30% 4 {3120y
32 11 AerofFarmallAces! Hydrocarbons 1993 70% 3 {30.89)
33 11: AerofFormalfaceel {arbon Dipxide 1883 30% 3 {$1.20%
34 12: Aero/informaliTarget Hydrocarbons 1984 40% 8 $059
35 12: Asrolinformal/Target Carbon Dioxide 19584 80% & $0.14
36 13 FoamiFlex/FormaliTargat MeCl1 1604 H00% & {($0.01)
37 14 FoamiFlex/FormallAcee! MeC! 1954 100% 3 (5001
38 15. FoamiFlex/Informal/Target MeCi 1594 100% 7 $2.07
28 16: FoamiPackFormal/Target Hydrocarbons 10994 45% 4 {(30.08)
40 16 FoamiPack/FormalTarget Carbon Cioxide 1954 50% 3 {50.08)
41 16 Foam/Pack/Formal/Target HCFC-22 19494 5% 2 $1.87
42 17 Foam/PackfFormalihcoel Hydrocarbons 1984 45% 3 {30.08)
43 17 Foam/Pack/Formai/Acce! Carban Dioxide 1994 50% 3 {$0.08}
44 17 FoamiPack/FarmaliAccel HCFC-22 1894 5% 2 $1.67
45 18: Poam!@thertifmalﬁarget HCFC-22/HCFC-141b 19984 30% 3 $1.29
46 18: Foam/Other/Formal/Target  |HCFC-141b 1994 0% 3 $2.02
47 19. Foam/QOtherfFormal/Accel HCFC-22/HCEC-141b 1994 30% 3 $1.29
48 19 FoamiOtheriFormal/Acce! HCFC-141b 1994 0% 3 $2.02
49 20 Halo/Stream/Target Dry Powder 1893 S0% 4 {$15.42)
50 20: Halo/Stream/Target Carbon Bioxide 1883 50% 3 57.01
81 21 Halo/StreamiAceet Dry Powder 1993 50% 2 {$15.42)
52 21 Hale/Stream/iAcce Carbon Dioxide 18493 50% 2 $7.01
&3 22: HalofFlood/Target
54 22 HalofFiood/Target See halan recavery/recyeling controls below
558 22 HalofFloodfTarget




Exhibit 3-9

Definition of Model Project Parameters (Cont'd)

Maximum Years to Uit
Date of tMarket Maximum | Abatement
Project Relgvant Segment Substitute Chemical{s} Avaiiability Penetration  Penetration Cost
53 23 SoW/CFC-13FormaliTarget |Agqueous 1983 20% 3 {$0.58)
57 23 BoW/CFC-113FormalfTarget [Semi-Agqueous 1883 15% 5 {$1.90}
58 23 SovCFC-113FormaifTarget [Chiorinated 1693 35% 2 (%411}
59 23 SolwCFC-113/FermaliTarget [No Clean 18493 15% 5 (34.38)
80 23 SofCFC-113/FormalfTarget [Organic 14983 15% 3 {3065}
61 24, SoviCFC-113/Formalfacesl | Aqueous 1983 20% 3 £50.56;
62 24 SoiiCFC-113/FormallAccel | Semi-Aquecus 1883 15% 4 {(31.80y
63 24 SolwCFC-113/FormaliAccet | Chlorinated 1683 35% 2 (34.11}
64 24: Soiv/CFC-113fFormalfAceet  [No Clean 1983 15% 4 {$4.38}
88 24 SoWICFC-113/FormalfAceel  jOrganic 1993 15% 3 {30 65)
66 25: SolviCFC-113nformalfTarget| Aqueous 1994 10% 8 $3.01
67 25; SolviCFC-113/Informal/Target |Chlorinated 1904 50% 4 {34.07)
88 25 Sol/CFC-113/informalfTarget{Organic 1994 40% 5 $1.42
&g 26 SelCTC/FormaifTarget Aquetus 1903 5% 8 $3.70
70 26: SoliCTC/FormalfTarget Chicrinated 1993 75% 3 {$1.58)
71 26, SoWICTCFarmalfTarget Organic 1993 20% § $1.67
72 27 SV CTCiFormallAcosl Agueous 1983 5% 4 $3.70
73 27 SoviCTCHF ormaliAcee! Chiorinated 14993 75% 3 {$1.56}
74 27 SoWCTC/FormaliAccel Organic 1883 20% 4 $1.67
75 28: SoWfCTCinformalTarget Agqueous 1993 5% 10 $11.21
78 28. SoiviCTCAnformal/Target Chlorinated 1094 75% § {$1.02)
77 28: SoiCTCHAnformalTarget Organic . 16863 20% 10 $4.70
78 29 Solw/MCF/FormalfTarget Aqueous 1883 20% 5 31,78
79 29: SowMCF/FermaifTarget Agqueous 1883 20% 5 $2.85
80 29 Solv/MCFFormalfTarget Chilorinated 1992 30% 3 {30.64)
81 28 SolviMCF/FormaliTarget Organic 1983 30% 3 $2.21
82 30 SolviMCF/FormallAceel Agueous 1993 40% 4 $1.79
83 30; SolviMCFFarmalfAcced Chilarinated 1983 0% 3 {$0 84,
84 30: SolwMCF/FormalfAccal Crganic 1993 0% 3 52.29
85 31 SobdMCHInformaliTarget Aqueous 1683 15% 10 $3.93
86 31 SclviMCF/informatiTarget Chierinated 1954 50% & {3063}
87 31 Solv/MCF/informaifTarget Organic 1984 25% 8 $3.31
88 32 OthrSterfTarget EQCO2 19483 106% 4 $0.83
89 33 OthiiTobacco/Target Carbon Dioxide 1893 100% 5 $10.40
Maxirmum Years to Unit
Date of tMarket Maximum j Abatement
Projest Relevart Segment: Description Availability Penstration Penetration Cost
80 1.3; Refr/Macs Recovery/Recyciing 1886 50% 3 $2.80
a1 4-5 ReftfComm Ref Recovery/Recycling 1996 50% 3 32.42
g2 6-7. RefrriComm.AC Recovery/Recycling 1908 75% 3 $1.88
93 20-21 Halo/Stream Recovery/Recycling 1996 80% 3 $0.83
84 22, Halo/Flood RecoveryiRecycling 1956 80% 3 $0.53
Kgs Unit
Date of Avoided Costof ! Abatement
Project Relevant Segment: Description Availability Per Year Retrofit Cost*
a5 1-3. RefriMacs RetrofitfRetire 1954 04 200 MNA
98 4-5 RefrfComm Raf Retrofit/Retire 1944 44 500 MA
a7 6-7 Refr/Comm.AC RetrofitiRetire 1894 80 33000 NA
88 8-9 RefriDom Ref Retrofit/Retire 1894 0.3 100 NA

* Unit abatement costs for retrofit projects depend on the age of the equipment retrefitted
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150.  The rate of penctration of model projects that are implemented in an aceelerated lashion for
non-price driven reasons were assumed (0 be the same as that tor enterprises operating in Article 2
countrics. The rationale behind this assumption was that Article 5 cnterprises accelerating their
phasc-out usually do so because they are part of a larger multinational corporations and/or they are
exporting to markets in donor countrics.  As a result, their phase-out schedule is likely to be
approximately the same as that [or enterprises in Article 2 countries.

3.4.3.6 Estimation ol ODS Prices Over Time

151. It was necessary (o develop estimates of the rise in ODS prices likely to occur under each
scenario in order to estimate the Fund and actual phase-out costs. The Study Team initially intended
to obtain estimates of future ODS prices from chemical manufacturers worldwide. This proved to
be infeasible, however, because manufacturers felt they could not give credible estimates.

152. A number of {actors make price {orecasting difficult. First, the global production of ODS is
currently in a state of flux with industrialized producers phasing out their production and certain
Article 5 producers continuing to produce or even increasing their production. This makes it difficult
to estimate the likely supply of ODS in the next few years and ODS supply is a key determinant of
price. Second, the activities of the Multilateral Fund tend to limit the applicability of the standard
microeconomic model for pricing in the context of a phase-out. Normally, ODS prices should rise
to reflect the marginal cost of control at a given time. As ODS becomes scarce, users bid up the
prices to avoid the need for control measures. Theoretically, no user would pay more than the UAC
of their alternative. Therefore, the standard model assumes that the price is set by the UAC of the
most expensive controls required to meet a phase-out target each year. However, the Fund breaks

this connection by reimbursing the costs of projects. This effectively reduces user costs to zero and,
therefore, reduces the force that drives prices in the standard model.

153.  Despite the difficulties described above, the Study Team recognized the importance of having
a price forecast and decided to use real resource UACs as a basis for estimating price increases over
time. In each scenario prices for each chemical were assumed to begin to rise in the year in which
ODS use restrictions are first imposed in Article 5 countries under a given phase-out scenario. Prices
were then assumed to increase linearly from the base price of the chemical up to two-thirds of the
value of the UAC of the most expensive control implemented in the year in which new ODS use
must be phased out. Exhibit 3-10 presents the base prices (pre-Protocol prices) assumed for each
of the major ODS and substitute chemicals. Exhibit 3-11 presents the price rises over time under
each of the phase-out scenarios developed based on the methodology described above.

3.4.3.7 Production Costs

154.  This section describes the approach used to develop an estimate of the cost of the phase-out
of ODS production in Article 5 countries. The cost of phasing out such production is used in the
modeling framework as an input to the calculation of the Fund costs. This estimate is not used in
the calculation of real resource or actual costs because to distinguish the costs of the production
phase-out from the cost of phasing out ODS use would lead to "double counting." This is because
if chemical producers incur higher costs in the production of ODS substitutes, then their customers
(i.e., ODS users) will ultimately face higher prices as a result. As such, these higher prices are
reflected in the real resource and actual cost estimates produced by modeling framework described
above. Itis, of course, a policy matter for the Exceutive Committee to determine how to compensate



Exhibit 3-10

Chemical Prices

Price
Chemical {$/KQ)
CFC-11 2.15
CFC-12 2 50
CFC-113 479
CFC-114 2.38
CFC-115 1.00
cT 2.55
MCF 1.28
H-1211 , 18.30
H-1301 13.73
HCFC-22 364
HCFC-123 10.12
HCFC-124 11.39
HCFC-141b 463
HCFC-142b 4758
HFC Blends 9.96
HFC-128 12.26
HFC-134a 7.35
HFC-152a 506
Aqueous 250
Carbon Dioxide 0.40
Chiorinated 0.63
Comp.Gas 0.63
Cyclopentane 1.99
Dry Powder 0.67
EOQCO2 1.40
Hydrocarbons 0.83
Me(l 0.79
Qrganic . 275

Semi-Agueous 3.00




Exhibit 3-11

ODS Price Forecasts

($US/Kg)

2000 Phaseout Schedules

Chem 1993 1004 1895 1098 1887 1998 1889 2000 2001 2002 2000 3664 2005 2008 2007 2008 2008 2010 2011 2042 2043 2014 2015
CFC-11 2.2 2.8 38 43 50 57 84 7.1 7.4 7.1 74 74 71 7.1 7.1 7.1 7.1 7.1 7 7 7.1 7.1 71
CFC12 2.5 33 4.0 48 £8 83 7.1 7.8 7R 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 78 1B 7R 718 7.8
CFC-113 4 8 £0 52 5.4 57 58 8.1 5.2 631 83 8.3 §3 83 8.3 £.3 63 £.3 £.3 83 83 63 82 8.3
CT 2.5 32 38 4.4 58 57 83 8.5 £98 689 88 5648 6.9 88 £ 588 8.9 8.9 B8 59 88 EB% 886
FMOF 2.8 2.8 30 3.2 a3 14 38 3.7 38 4.0 4.4 42 44 4 4 4.4 4.4 4.4 44 44 44 44 4.4 4.4
H-1211 183 187 191 195 199 202 208 210 210 210 2.0 210 210 240 21.0 210 210 210 210 210 210 210 210
H-12301 13,7 137 4347 137 137 137 137 137 137 1A% 437 37 137 137 137 137 137 137 137 137 1337 137 137
2006 Phaseout Schedules

Cherm 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 goos 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 205
CFC-11 2.2 2.2 2.2 2.2 2.2 2.2 2.9 3.6 4.3 5.0 57 6.4 7.1 7.8 7.8 7.8 7.8 7.8 7.8 7.8 78 7.8 7.8
CFC-12 25 2.5 2.5 2.5 25 25 3.3 4.0 48 56 8,3 71 7.8 8.6 86 8.6 86 86 85 2.6 86 858 86
CFC-112 4.8 4.8 4.8 4.8 485 48 5.6 2 54 57 5.8 8.1 6.3 6.5 6.5 6.5 6.5 &5 6.5 6.5 65 65 6.5
CT 2.6 26 26 26 2.6 28 32 38 4.4 5.0 87 6.3 8.9 75 7.5 7.5 7.5 75 7.5 7.5 75 1.5 7.5
MCF 28 2.8 28 2B 2.8 2.8 3.0 3.2 3.4 36 38 41 4.3 45 45 45 45 4.5 45 4.5 45 45 4.5
H-1211 183 1873 1853 183 {83 183 187 101 165 199 202 208 210 214 214 214 24 214 214 214 214 214 214
M-1301 147 137 137 137 137 137 137 137 137 137 137 137 437 137 137 137 137 137 137 127 137 137 1Az
2010 Phaseout Schedules

Chem 1893 1584 1995 1996 1987 1988 1888 2000 2001 2002 g{}&?; 2004 2005 2008 2007 2008 26539 P10 2011 2012 2013 2014 2045
CFC-11 22 2.2 22 22 22 22 28 3.1 38 4.0 4.5 50 RS 59 6.4 8.9 7.4 7.8 T8 7.8 78 78 7.8
CFC-12 25 25 25 28 25 285 340 A% 40 45 50 588 B4 68 7.1 76 81 BE BB 88 86 88 88
CFC-113 4.8 4.8 4 8 48 4.8 48 4% 51 A2 5.4 58 8.7 58 58 g.1 62 64 €5 68 65 5% 85 €5
cT 26 25 28 26 26 28 36 34 3.8 4.2 46 5.0 58 59 83 87 7.1 7.5 7.5 7.5 i85 75 7.5
MCF 28 2.8 2.8 2.8 28 28 29 3.0 31 3.2 i3 34 is 3.8 a7 35 28 440 4.1 4.2 43 44 45
H-1211 1853 183 183 183 183 1823 186 188 1841 193 188 198 201 204 206 209 212 214 214 M4 214 214 214
H-1301 13.7 457 13.7 137 137 43.7 157 137 437 137 139 137 137 437 137 137 137 137 127 137 137 13.7 137




Draft Page 37

chemical producers whose eustomers may also be receiving Fund support o cover the cost of
prurchasing ODS substitutes.

155, The methodology and results prosented in this sub-section were 1o developed to provide a
basiz for estmating the potential level of support that may be provided to chemical producers in
Article 5 couniries by the Fund.  As described below, the analysis used 4 series of simplified
approaches to cstimate a range of potental phasc-om costs for chemical produecers in Article 5
countries. This range of cost estimates was presented (o the Subcommiitee to the Report in
September of 1994, and based on the mid-point of the range of cost estimates, the Subcommitiee
instructed the Study Team to assume, lor the purposes of this report only, that the Fund would
provide $621 million to finance produciion phase-out pmjeats.zs

156.  The remainder of this sub-section presents a brief overview of the approach used to estimate
the phase-out costs, followed by the primary elements of the approach and the results of the analysis.

Overview

157.  Enterprises in several Article 5 countries produce significant quantities of ODS. As the global
phase-out proceeds, these producers will be required to retire ODS production capacity and may,
depending on country-specific decisions, choose to invest in capacity to produce alternative chemicals.
The "Indicative List of Categories of Incremental Costs” provides that several of the associated costs
are eligible for reimbursement by the Multilateral Fund. Because of the capital-intensive nature of
chemical production and the number and of size of production facilities in Article 5 countries, the
demands on the Fund for financial support could be considerable.

158. Any attempt to estimate such financial demands must, however, recognize substantial
uncertainties. First, definitive policy guidelines on the calculation of eligible incremental costs in the
production sector have not yet been finalized. Consequently, several issues are uitresolved including,
but not limited to, choice of substitute chemicals for each producing country. incorporation of country
specific preferences for domestic production versus imported supplies. level of new production
capacity to be supported for each country, avoiding double-counting when allocating grants to both
users and producers in the same country, treatment of market uncertainties such as the demand for
and profitability of substitute chemicals, and calculating certain cost elements such as lost profits on
ODS production. Second, accurate and comprehensive data on the universe of production facilities
in Article 5 couniries is not readily available. While much information 1s available, collection of
plant-by-plant data is very resource-intensive and beyond the scope of this study. Third, because
production costs are critically dependent on the specific chemical being produced and the quantity
produced, prediction of the mix and volume of alternative chemical production capacity is a
prerequisite to estimating likely demands on the Multilateral Fund. Efforts to make such predictions
in a sophisticated, microeconomic framework can quickly become very complex.

2 Based on the Study Teany's analysis, the Subcommities 1o the Report initially imstructed the Study Team 10
assume that the Fund would provide $700 million to finance production phasecut projects in Article 5 countries.
At the Sixth Meeting of the Parties heid in October 1994, however, the Repubis of Korea indicated it would
make oo claims on the Multifieral Fund. Given that the $760 million figure assumed that the Republic of
Korea would scek assistance from the Fund for producticn phascout projeets, (z2 Study Team was subsequently
nstructed by the Charman of the Subcommittee to the Report to remove the Republic of Korea from the

analysis and redute the estimate of the lgvel of financing available from the Fund for phascout production
projects o 3621 milkion,
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159, Belicving strongly that analytic maethods should reflect the quality of the underlying data, the
inherent uncertaintics in predictiag complex {uture events, and the degree of precision in the
available policy framoeworks, the Study Team devised a celatively simple approach 1o estimating the
likely demands on the Mullilateral Fund associated with addressing ODS production. The Team
compiled a profilc of ODS production plants in Article 5 countrics, developed a method for
caleulating conversion costs based an chemical prices, and applied the method to the profile w0
compute global costs. Two dillerent assumptions about the global quantity of production capacity
to be addressed and four approaches {or computing grants from the Multilateral Fund were combined
to yield cight different estimates. The resulting estimates should be regarded as no more than a very
rough indicator of the range of poteniial demands on the Fund.?® 1In addition, the Study Team
could not develop a simple approach 1o determine when these costs would be incurred; thus, the
estimate of production phasc-out costs is independent of the calculation of phase-out costs for ODS
use and does not vary across the cleven phase-out scenarios described in Chapter 2.

Profile of ODS Production in Article 5 Countries

160.  The Study Team deveioped a profile of ODS production plants in Article 5 countries based
on a variety of sources. Written materials that were reviewed included Country Programmes, the
reports of Team stafl who visited producing countries, and documents prepared by the implementing
agencies. In addition, interviews were conducted with representatives of multiple chemical
manufacturers from both developed and developing countries. Data were often incomplete and
occasionally contradictory; best professional judgment was used to finalize the profile.

161.  The Study Team believes that ODS are produced in at least eight Article 5 countries,
including Argentina, Brazil, China, India, Mexico, Romania. the Republic of Korea, and Venczuela.
The number of production plants is thought to be around 90, with 70 in China, nine in India, and the
remainder in the other six countries. While ODS production plants in some Article 5 countries are
already being closed or converted, it appears that, in at least one country, ODS production capacity
is currently being increased. Ten plants are believed to be owned, in part or in whole, by foreign,
non-Article 5 enterprises. Because grants [rom the Multilateral Fund are typically reduced by the
fraction of foreign ownership, the production and capacity estimates in the profile were appropriately
adjusted downward. In addition, production estimates for the Republic of Korea have been excluded
from this analysis because at the Sixth Meeting of the Parties held in October 1994, representatives
of its government indicated that it would not make any claims on the Multilateral Fund., As shown
in Exhibit 3-12, actual production, at present, appears to be far below production capacity.

Estimation of Cost to the Multilateral Fund o Address ODS Production

162.  In order to estimate the Fund cost associated with phase-out of ODS production, the Study
Team used a five step approach.

First, the Team developed a method for inferring the capital and operaling cost

associated with producing each ODS and the leading alternative chemicals based on
their prices.

" This approach is consistent with the Sub.Commattee’s instructions 10 the Study Tewm regarding the production

seelor 1o Muse u reasoned approach and readity avastasbic technical information @ astimate ihe cost of conversion

o @ global scale and oot on a country or plant basis” See Fxecutive Committee Document, 13/3%Add 1, 25
July 1994,
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. Second, "equilibrium”™ prices, {ree of the effects of market distortions caused by the
phase-out and reflective of the irue costs of chemical production were estimated.

Exhibit 3-12

Estimated ODS Production and Capacity in Asticle 5 Countries
(Adjusted to reflect foreign owaoership and the exclusion

of the Republic of Korea)

Quaniity Produced (MThrt)
| Chemical In Laiest Year Data Production Capaciiyﬁ
* Available (MT/hyr)
CFC 11712 48,000
CFC 113 <1,000 1,600 u
l
u Halon 1211 3,500 7,000
Halon 1301 Negligible 600
Methyl Chloroform | <1,0060 4,300 u
Carbon 4,200 6,400
Tetrachlonde:
Non-Feedstock
. Third, “pathways® were defined to describe the specific substitutes into which ODS

production will be converted (e.g., from CFC-12 to HFC-134a) and the global
quantities of each ODS on each pathway were estimated.

Fourth, for each combination of an ozone depleting chemical and a substitute (ie.,

for each pathway), the incremental capital and operating costs per kilogram were
estimated.

Finally, the incremental costs per kilogram derived in Step 4 were multiplied by the
global quantities predicted in Step 3 and combined with assumptions about
Multilateral Fund grant calculations to yield a range of estimated Fund costs.

More detail on these steps is presented below.

27

used for non-feedstock purposes.

The production capacity for carbon tetrachloride has been prorated o include only that portion likely o be
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163, Step 1 entailed allocation of a chemicals price among three wypes ol costs: recovery of the
initial capital investment, returas o the investars in the lorm of profit, and the ongoing operating
costs associated with chemical production. The approach is based upan microecononuic theory
suggesting thal, i a competitive and unconstrained market, market prices will settle at the marginal
cost of production. [t s possible to roughly allocate this marginal cost among the three cost types
based on the capital intensity of an industry and the returns demanded by invesiors in that industry.
To do so, the Study Team used values {or two {inancial parameters that are typical of large firms in
the organic chemical mduxarzv that operate globally. A typical sales to assets ratioof 1.6 and a ;)r(}f'i
1o asset ratio of aboul (L15,*° were used 1o compute a typical prolit to sales ratio of 0.091, meaning
that about 9.1 per cent of a chemical’s price represents a return to investors. Moreover, based on
the sales to assets ratio and an expected plant {(i.c., the principle asset) lifetime of 15 years, about 4.2

per cent of price represents recovery of capital investment. The remainder, or about 86.7 per cent
of the price, is thus used to cover operaling costs.

164,  Step 2 entailed estimation of "equilibrium” prices for key chemicals. which are deflined as the
prices that will prevail in competitive markets unaffected by market disturbances such as supply
canstraints resulting {rom policies like the Montreal Protocol.  Such prices are sufficient to cover
capital and operating costs while not being so high as to convey to investors a return beyond that
typical for the industry. Equilibrium prices are needed for the analysis to ensure correct allocation
among the three cost types (i.e.. capital recovery, operating costs. and profits). For ODS chemicals,
the Study Team used pre-Protocol prices from the 1985 to 1987 era. These prices were then adjusted
upward to refiect inflation, but not the scarcity caused by the Protocal. For ODS substitutes already
in widespread production, current prices were used. Finally, for new chemicals only just beginning
to be produced in significant quantities, conversations were held with chemical producers to predict

the price at which a producer could cover all capital and operating cost and offer investors an
industry-accepted profit margin.

165.  Step 3 entailed first defining the "pathways” that ODS use will follow as it is switched into
alternatives. Examples of pathways would include CFC-11 being replaced by methylene chloride,
CFC-12 being replaced by HFC-134a, and so on. The quantity of ODS following each pathway across
all end uses was then estimated based on the modeling framework described eatlier in this chapter
and which was used to predict the total cost of the various phase-out scenarios.””

166.  Step 4 entailed calculating the incremental cost per kilogram for each pathway based on the
results of Steps 1 and 2. The calculation for the switch from CFC-11 1o HCFC-141b provides an
tilustrative example. The equilibrium prices per kilogram for these two chemicals are US $1.70 and
US 53.08 respectively. Thus, the total incremental cost for this pathway is US $1.38 per kilogram.
Of this amount, US $0.06 can be allocated to capital recovery, US $1.20 1o operating costs, and the
remainder {US $0.12) to profits for investors.

167.  Step 3 entailed computation of Multilateral Fund grants under several scenarios which are
defined by three ditlerent parameters:

See "Annual Statement Studies. 1990," Robert Morris Associates, page 83.
2 Because of the neghgibic impact oo globul cost estinates and to simplify the analysis, ozone depleting
substances for which total Arlicle 5 country production capacity is fess than 3,000 MT per vear were excluded
from the analysis. Chemicals consequentty not anatyzed include CFC-113, Halon-1301, and methyl chioreform.
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First, because of (he large discrepancy between actual production and reported
capacily in Article 5 countries, Fund costs were estimated for both quantities to yield
an upper and lower bound.

Second, the Team evaluated two assumptions about the reimbursement of operating
costs.  For the first, it was assumed that only capital costs would be funded; in the

second, it was assumed that four years of operating costs would be funded in addition
to the capital cost,

. Finally, situations where savings are expected from a shift to a chemical with a lower
price than the one it replaces were addressed in three alternate ways. First, it was
assumed that the savings would not be used to offset the increased cost of other
chemical switches. Second, the alternative assumption was also evaluated; that is, cost
savings were netted against cost increases, thereby lowering the overall demand on the
resources of the Fund. In both cases, no Fund monies were assumed to be used to
offset lower profits associated with the replacement chemical. Accordingly, a third
assumption was evajuated that entailed payment of four years of lost profits.

The combination of these three parameters thus produces a total of twelve scenarios for which Fund
costs were estimated,

168. When considering this approach to estimating the cost of the ODS production phase-out,
several factors should be kept in mind. First, by virtue of the methodology used, the capital costs
associated with current production of ODS have been subtracted from the capital cost of the ODS

alternatives. This has the effect of reducing the potential grant from the Multilateral Fund under all
scenarios evaluated.

169.  Second, 2 key implication of the Study Team's approach is that the financial and technical
parameters associated with production of ODS and chemical substitutes in Article 5 countries are
similar to those for the developed countries. A more refined analysis of this assumption was not
possible within the time and resources available for this Study.

170.  Finally, this analysis is a global, rather than country or plant, level analysis. As such, it does
not involve development of a production phase-out strategy for each country, Issues such as the
optimal number and size of plants for each country and the distribution of Fund grants among and
within Article 5 countries are not addressed. Instead, the approach implicitly assumes that production
of ODS alternatives will be set at a level dictated both by the predicted demand for various QDS
alternatives and by existing production capacity for ODS. National preferences for more in-country

production or for smaller capacity plants may lead to higher costs for the Multilateral Fund than
estimated by the Study Team.

Production Phase-out Cost Estimuates

171.  Exhibit 3-13 presents the results of the production cost analysis. This range of cost estimates
was presented to the Subcommittee to the Report in September of 1994, and based on the mid-point
of the range of cost estimates, the Subcommittee instructed the Study Team to assume, for the

purposes of this report only, that the Fund would provide $621 million in support to finance
production phase-out projects in Asticle 5 countries.
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Exhibit 3-13
Production Phase-out Costs

Undiscounted Cost (US § Million)
10 Phase out Production Based on:

Fund Reimbursement Rule Current Production Existing Capacity

s e S - e e
Savings Netted trom Grant: Capital Cost Only 18.8 73.5

| Savings Netted from Grant: Capital Cost + 4 123.0 481.4
Years Operating Cost
Savings Set Equal to Zero: Capital Cost Only 65.1 180.4 l;
Savings Set Equal to Zero: Capital Cost + 4 426.6 1,181.6 ;’

i Years Operating Cost
Lost Profits Paid in Lieu of Savings: Capital 92.2 2428
Cost Only

! Lost Profits Paid in Lieu of Savings: Capital 453.7 1,243.0
Cost + 4 Years Operating Cost

3.4.3.8 Noon-Investment Cosis

172.  1In addition to the costs associated with investments in projects to phase out both use and
production of ODS, the Multilateral Fund is also used to finance other activities including the support
activities of the Implementing Agencies, the operations of the Secretariat and the Executive
Committee, institutional strengthening grants for Article 5 governments, and the information
clearinghouse functions. In order o estimate the total cost to the Multilaleral Fund of the various
phase-out scenarios, therefore, it is important to include these non-investment costs. Because these

costs are relatively small compared to the other demands made upon the Fund, the Study Team took
a simple approach to their estimation.

173.  The clearinghouse function, institutional strengthening, operation of the Secretariat and
Executive Commiiiee are assumed to cost US $11.5 million per year. These estimates are based on
an analysis conducted during the replenishment of the Multilateral Fund in 1993 This cost was
assumed not to vary over time or across the various phase-out scenarios analyzed.

174.  The cost of support activities performed by the Implementing Agencies were not estimated
as a constant amount per year. Rather, because the scope of the investment projects to be done in
any year may vary widely as a function of the phase-out scenario being analyzed, a different approach
was used. The approach entailed applying a 13 per cent support fee to all investment projects
undertaken by UNDP and UNIDO, and a 8 per cent support fee to all investments projects
undertaken by the World Bank. It was assumed that the World Bank would undertake all of the
ODS production plant phase-out projects and about 50 per cent of the investment projects to phase

0 gee "Proposed Fhree-Year Plan and Budget of the Muttilateral Fand (1994-1996)," UNEP/OzL. Pro/lixCom/
i0/44, Anpex 1L
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cut QDS usc. 1o sum. then, 0 any given year, ton-investment costs are assumed to be US 3115
million plus 13 per ecat of the combined cost of all investment projects conducted that year by
UNDP and UNIDO and 8 per cent of the cost of all investment projects undertaken by the World
Bank.”! This non-investment cost estimate is included in the cstimates of real resouree, actual and
Fund costs.

344 Operation of the Model

175. The algorithm used to e¢stimate the real resource, Fund, and actual costs is presented
graphically in Exhibit 3-14 and can be summarized as follows:

(n Estimate total baseline ODP-weighted use across all Article 3 countries in the absence
of controls beginning in 1993,

alculate the total reduction in -weighted use that must be achieved in a given
) Calculate th I reduction in ODP-weighted h be achieved in a gi
year to comply with the phase-out targets specihied in a given scenario. This is stmply

the difference between unconstrained use and the total use allowed under the
scenario each year.

(3) Simulate the implementation of the model projects that are assumed to be undertaken
in an accelerated fashion and estimate the total reductions achieved by these projects.

(4) Calculate the remaining ODS demand after implementation of the aceelerated model
projects, If this demand exceeds the target, then implement price driven projects in
order of decreasing cost-effectiveness.  The cost-cffectiveness of each project is
measured using the real resource unil abatement cost. Once the target has been
reached for a given year, the model determines if it has reached the final year of the
analysis. If it has not, it moves to the next year and repeats the simulation described
above beginning with estimating the ODP-weighted use reductions required to meet
the target for the next year,

(5)  Once the simulation is complele, the model prorates the $621 million cost associated
with phasing out ODS production in Article 5 countries over the appropriate time
interval and calculates the non-investmeni costs.

{5} The model then calculates the total real resource. Fund, and actual costs based on the

sequence of projects implemented over time, the prorated production costs, and the
non-investment costs.

(N For tail scenarios, instead of implementing retrofits or early retirements to achieve a
given target, the model estimates the total size of the ODS 1ail required to avoid such
reirofits and early retirements in the refrigeration and air conditioning sectors. The
total size of this tail is reported over time. and no retrofit or early retirement costs
are included in the Fund or real resource cost estimates.

See "The Administrative Costs of the Financial Mechanism (Draft),” UNEP/Oz] ProfFxComy14/12. Note that
the figure of 8 per cent for the World Bank is bused on its expected future admunistrative gost of 3 per cent

plus a separate 3 per cent fee provided by the World Bank to #s focat financial intermediaries for supervising
project impiementation.
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Model Algorithm
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-J-—-

Use Phaseout
Scenario to Implement
- Estimate QDS ] Accelerated
Reduction | Projects
Required
A

Increment Year

T

-

Implement 1.east

Does Demand

Estimate
Remaining || Exceed Target
0ODS Demand for Current
T Year?
ﬂ YES NO

Expensie
Remainmg  Projec

Calculate Fund,
Real Resource, &
Actual Costs

el

NO

Calculate
'Non-Investment
Costs

Pro-Rate Production
Phaseout Costs
Over Appropriate
Twme Frame

|

sé-

]t

Flas Fimal Year
Been Reached?

YES




Draft

Page 45
The remainder of this section describes cach of these steps in greater detail,
3441 Estmate Baseline ODP-weighied use
176.  The methodology used 1o develop estimates of baseline ODP-weighted use across all Article §

countrics was deseribed in section 343,10 It is important to note that the model does not track
ODP-weighted use at the individual Article 5 country levell Instead, the model tracks total use for
the 33 usc segments across all Article 5 countries.

3.4.42 Total ODP-Weighied Use Reduction Required 1o Mceet the Tarpet Each Year

177. Given an estimate of baseline ODP-weighted use through time, and the phase-out target
specified by a given scenario. the model calculates the total use reduction required to achieve the

target each year. This is calculated simply as the difference between forecasted use and the total use
allowed under the scenario in that year.

3.4.4.3 Simulation of Accelerated Model Projects

178.  As described previously, the analysis assumes that model projects in a number of use segments
are implemented in an accelerated fashion for non-price reasons. The early implementation of
projects is assumed to be due to the corporate policies of multinational corporations mandating the
phase-out as soon as possible at all of its enterprises worldwide. multinational or domestic enterprises
phasing out to protect their export markets in Article 2 countries, or enterprises phasing-out because
of aggressive national policies. This can be seen from the fact that the phase-out schedule for
Article 5 countries does not begin to restrict ODS use until 1999, and vet Article 5 countries are
secking support from the Fund now to implement ODS reduction projects that will reduce ODS use

well before 1999 (such as solvents projects), and to protect their export markets often without the
impetus of a rise in prices.

179.  In the modeling framework, accelerated projects are implemented as soon as they are
available and reach maximum markel penetration as soon as feasible. These are assumed to occur
before any target driven {or price based) projects are implemented.

3.4.4.4 Implementation of Target Driven (Price-Based) Model Proiects

180.  Alter implementing the non-price controls, the model calculates the additional ODP-weighted
use reductions required each year to achieve the target. The model then implements additional
model projects to meet the target each year in order of decreasing cost-effectiveness. The cost-
effectiveness of controls are measure using the real resource unit abatement cost (UAC). The real
resource UAC is calculated as the sum ol the annualized capital costs plus the first year operating
costs divided by the {irst year ODP-weighied use reductions. In calculating operating costs from the
real resource perspective, baseline prices for ODS are used {instead of rising prices). This is because,
as explained previously in Section 3.4.2.1, the rise in ODS prices are not assumed to impact real
resource costs because the cost of manufactering the ODS has not increased. Instead, the price rise

is due to the scarcity of ODS that resuits in a transfer of resources from the user of the chemical to
the producer of the chemical.

181.  Using the real resource UAC Lo sequence the order of the model projecis means that projects
will be implemented in the most cost-eftective fashion {rom the societal perspective. Given that one
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ol the purposes of the Multilateral Fund is to implement the phase-out in a cost effective fashion,
employing a methodology that assumes that projects will be sequenced in such a fashion across all
Article 5 countrics scemis apprapriale.

3.4.4.7 Esumalion of Fund Costs

182.  Once the mode! has determined the sequence and timing of the implementation of each of
the model projeets required to achieve a given target in a given vear, the total Fund costs in each use
segment are calculated as the product ol the 1otal cost of the model projects and the total number
of model projects that must be implemented in that use segment to achieve a given target each year.
The total number ol projects that will potentially be implemented in any given use segment is
calculated as the total ODP-weighted use in that segment each year divided by the quantity of ODP-
weighted use eliminated by a given model project. In addition to the costs associated with investment
projects to reduce ODS use, the costs of phasing out ODS production in Article 5 countries and non-
investment (administrative costs} are added to the costs associated with phasing out ODS use. As
discussed in Section 3.4.3.7, the total production phase-out costs are calculated at $621 mitlion over

the time period of the analysis. Total non-investment costs are calculated as described in Section
3438

183, In calculating the total cost of a given model project from the perspective of the Fund, the
Indicative List of Incremental Costs approved by the Executive Committee was used to define the

allowable incremental costs. Key assumptions underlying the calcuiation of Fund cosis are explained
in Section 3.4.2.1.

184. It is assumed that the cost of each model project decreases at a rate of 2 per cent per year
over time. This is designed to capture continuing technological development and innovation that are
likely to occur in the future. This is appropriate because given the time period over which the Study
addresses, it 15 reasonable to assume that there will be technological developments related to

alternative technologies. These developments should reduce the cost of the alternative technologies
and lead to a wider array of feasible options.

185.  The model assumed that methyl chloroform projects in the solvent sector would not be funded
if their UAC was above US $100/kg. This is based on the direction of the Sub-committee for the

Report as specified in the minutes of the July 24 meeting with the Study Team (see document
UNEP/OzL.Pro/ExCom/13/39 Add, 1),3

186. Fund costs are discounted at a rate of ten per cent in the base scenario and sensitivity
analyses are performed assuming a discount rate of zero and five per cent.

3.4.4.8 Estimation of Real Resource Costs

187.  Real resource costs are estimated using the same methodology as that described above for
Fund costs except that the cost of each model project is calculated based on its real resource cost.
The real resource cost of such projects are calculated as the sum of the capital, one-time, and
operating costs associated with it. As with Fund costs, the real resource cost of each model project
ts assumed to decrease at a rate of 2 per cent per year. Again, this is designed to capture

ks impartant o note that the Subcommitice to the Report’s admaosition o the Study Team ihat “this
assumplion is for e purposs of this study alone and should not be interpreted as Fxecutive Committee poliey.”
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technological inpovation that will reduce the cost of alternative echnologics over time. In addition,
the non-investment {administrative) costs are included inreal resource costs, Section 3.4.2.2 presents
additional details on the process used (o estimate real Fesource costs,

3.4.49 Estumation of Aclual Costs

Actual costs, a measure defined by the Sub-Committee for the Report, are identical to real
resaurce costs with one exceplion. While ODS prices arc assumed (o be constant when measuring
real resource costs, escalating prices are used in the caleulation of actual costs. This measure reflect
what the phase-out will actually cost Article 5 countries given the implementation of the Montreal
Protocol and the likely increase in ODS prices that will follow.

3.4.4.10 Tail Scenarios

188.  In analyzing tail scenarios, the modeling framework estimates the quantity ol ODP-weighted
use required each year to avoid potentially retrofit and early retirement controls in the refrigeration
and air conditioning sector.® In conducting this simulation, it is assumed that model projects to
replace QDS use in new refrigeration and air conditioning equipment are implemented in the year
that they become cost-effective. This means that the simulation does not attempt to implement such
mode! projects as soon as they are technicaily feasible so as to minimize the size of the tail. As a
resull, the size of the tail is larger than it would be if ODS use in new equipment were replaced as
soon as it is technically feasible to do so regardless of the cost.  Finally, it should be noted in
developing estimates of the guantity of use required to service existing equipment, the model does

not address the issue of whether sufficient quantities of ODS will be produced to meet this
requirement.

345 Model Limitations

189.  First, the modeling framework tracks ODP-weighted use and implements projects in global
sectors.  However, the ODS use restrictions mandated by the Montreal Protocol apply to each
Article 5 country individually, This is an important limitation for two reasons: Firsi, compliance with
global targets does not necessartly mean that individual countries meet their targets. For instance,
if one country is below its target in one year, another country can violate its target while still
maintaining global compliance. This limitation tends to underestimate phase-out costs.

190.  Second, the model implements projects across global sectors in order of decreasing cost
effectiveness. As a result, all projects of a given kind are typically implemented together. This
introduces an errot since different countries have different sector profiles. For example, if the model
meets its first target by implementing inexpensive solvent projects, it misses the more expensive
projects that must occur in countries without sobvent sectors. This limitation tends to underestimate
costs by delaying (therelore discounting more) some expensive projects while expediting (therefore
discounting less) a corresponding number of inexpensive projects.

¥ e guantity of OUS required cach year (o service existing refrigeration sad ar conditivaing equipment is, in
part, & {unction of the lifelime of the equipment. In this anafysss, it was assumed that the average lifetime of
equipment was 7 years for MACs, 15 years for commercial refrigeration, 20 years for commerciat air
conditioners caquipment, and 15 years for domestc refrigeration.
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191, Third, as discussed 1 Section 3.4.3.6, the estimation of ODS prices forceasts is an extremely
difficult analytic underiaking and the estimate of Fund and actual costs are quite sensitive 1o ODS
prices. A very simplificd approach o price forccasting was used in this Study.

192.  Fourth, the quantitative resulls presented in this analysis are highly dependent on the quality
of the underlying data used in the modeling analysis.  As deseribed previously, the Siudy Team
devoted significant effort and resources (o obtaining the highest quality data available. Even with this
effort. however, 1t must be recognized that the quality of the data collected was uneven, and, as a
result, the gquantilative estimates presented in this analysis are uncertain.

193.  Fifth, there are a number ol limitation associated with the model projects:

. The costs of the model projects were largely developed based on the financial data
contained in the 62 approved investment projects reviewed for this study. Relying on
these data may tend to bias upwards the cost of the model projects relative 1o those
actually implemented in the marketplace because the Fund does not see projects that
offer net incremental cost savings

In culling technical and economic data for use in the model projects from the 62
projects, the Study Team relied solely on the documentation provided by the
Implementing Agencies to the Secretariat about each of the investment projects. This
documentation varied widely in terms of the level of disaggregation and detail
provided in support of the operating costs contained in the projects. This often made
it difficult to divide the opersting costs into its components (i.e., chemical costs, labor
costs, cost of materialsj for inclusion in the modeling framework, In addition, the
data presented in the projects at times appeared contradictory or inconsistent. Asa
result, the Project Team used its best judgement in interpreting the data contained
in the investment projects for inclusion in the model™*

The majority of investment projects used to parameterize the model have not actually
been implemented on the shop foor. As a result, it is not possible to test whether
the cost estimates contained in the documentation supporting these projects
accurately reflected the costs upon implementation of the project.

. In using such model projects to simulate the ODS phase-out in Article 5 countries,
the Study Team does not mean to imply that these specific technologies will be the
actuai ones used to achieve the phase-out. The Team recognizes that the phase-out
will occur over the next ten to twenty years and that the specific technologies used
to achieve it will likely change due to technological innovation. The Team did,
however, incorporate a technological innovation factor in the cost of ODS phase-out
projects which serves o reduce these cosls over time as technologies mature.

194, Sixth, in order 1o conduct the modeling exercise, it was pecessary to make a number of
assumptions about the implementation of Multilateral Fund policies. These key assumptions include:

3 The Swudy Tearm considered approaching the Implementing Agencies or individuals who prepared the

investment projects to clarify any questions. 1t was determined, however, thut undertaking such a task would
have been (oo time-consuming given the time frame for the analysis and the resources avaiiable,
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. Methy! chloroform projects in the solvents sector would not be funded if their unit
abatement cost was above $100 per kilogram.

. The total funding available from the Fund for investment projects to phase out the
production of ODS in Article 5 countries will be $621 million.

» HCFC and methyl bromide projects are not included in estimates of the phase-out
costs.

. The cost of land acquisition is not included in the cost of the model projects. This

is because no projects submitted to date have included such costs. It is possible that
some future projects, particularly those proposing a shift to hydrocarbons and

incorporating a factory relocation, may include requests for the costs of land
acquisition.

. Two years of operating costs are reimbursed by the Multilateral Fund. This figure
was calculated by taking the average duration over which operating costs were
calculated for all projects presented at the Thirteenth meeting of the Executive

Committee. The range of periods was zero to four years and the caiculated average
was twO years.

As made ciear by the Sub-Commiitee to the Report, these assumptions were made solely for the

purposes of this analysis and should not "prejudice any future policy decisions of the Executive
Committee."

195.  Seventh, the modeling framework assumes that ODS prices will rise in Article 5 countries
once the phase-out targets begin to limit ODS use. It may be the case, however, that governments
in Article 5 countries will limit the ODS price rises that can occur through the use of price controls
or other economic interventions. Government policies designed to hold down such price rises would
result in higher Fund and actual costs than calculated in this study.

196.  Eighth, the modeling framework does not assume that recycled ODS are banked prior to the
phase-out date for use after this date. If such a bank were assumed to be created, it could potentially
significantly reduce the cost of the phase-out in Article 5 countries, particularly in those scenarios that

do not provide for a tail to service existing refrigeration and air conditioning equipment after the
phase-out date.

3.5 SIMULATION OF ENVIRONMENTAL ASSESSMENT

197.  The purpose of the environmental assessment is to provide a comparative measure of the
impact of each of the proposed phase-out schedules for Article S countries. It is beyond the scope
of this study to perform a full scale atmospheric, human health, and environmental impact assessment
for each scenario. However, as a proxy for a more detailed study, the Study Team used an existing

35 See *Report of the Sub-Commitiee for the Report on the Review Under Paragraph 8 of Article 5 of the

Mantreal Protocol” UNEP/ozL Pro/ExCom/14/14/Rev. 1729 September 1994,
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simplified model, the Atmospheric Stabilization Framework {(ASF), (0 estimale the impact of cach
phase-out schedule on stratospheric chlorine loading.

198, The ASF 15 a "consensus” model developed by a committee of prominent atmospheric
scientists in government, academia, and private consulting firms. Tt was designed to approximate the
behavior of more sophisticated two- and three- dimensional physical models without requiring the
computing power needed for physical simulations. It has been used exfensively to support the US.
government in evaluating the atmospheric implication of both domestic and international policy
measures. Additional information of the ASF can be found in the National Aeronautical and Space
Administration Conference Publication 3023, An Assessment Model for Atmospheric Compaosition.

199.  Since chlorine in the stratosphere is the principal cause of ozone depletion, the impact of
each scenario on chlorine levels is a good indication of the potential harm to the ozone layer. As

a result, adjusted chlorine loading is used to compare the atmospheric impact of each scenario. ¢
The analysis involved the following steps:

. Estimate Article 5 emissions from the use estimates developed in Section 3.3.4.1 with
emission estimates from the developed world assuming it complies with the

Copenhagen Amendment to create a global emissions scenario for cach proposed
phase-out schedule; and

Calculate adjusted stratospheric chlorine levels for each emissions scenario using the
ASF, and report adjusted chlorine levels integrated over time.

200.  Total adjusted chlorine loading estimates for each proposed scenario were used as a proxy
for the potential damage to the ozone layer from each scenario. The ASF yielded annual adjusted

Cix concentrations, in parts per billion {ppb), over the period 1993 to 2030 for each phase-out
scenario.

201.  To aliow direct comparisons between different phase-out scenarios, the annual adjusted Clx
concentrations were aggregated to generate a single measure of cumulative adjusted Clx for each
scenario. This was done b§ first determining the degree to which each annual concentration exceeded
a baseline level of 2 ppb. 7 ‘The exceedances for each of the years above 2 ppb were then added
together to yield a measure of cumulative adjusted Clx concentrations expressed in terms of “ppb-
years.” Asshown in Exhibit 3-15, this quantity is equivalent, in mathematical terms, to the area under
the annual adjusted CIx concentration curve and above a horizontal line drawn at a concentration of
2 ppb. To further facilitate comparisons among scenarios, the Study Team also computed the
percentage difference in the cumulative adjusted Clx concentration between each scenario and the
scenario representing current policy under the Montreal Protocol (i.e., the 2010 phase-out scenario).

36 Adjusted stratospheric chlorine loading is defined as the concentration of chiorine in the stratosphere plus 40
times the concentration of bromine in the siratosphere. This calculation assumes that bromine molecules are 40
times more effective at destroying ozone than chlorine. Using adjusted chiorine levek is convenient because it

provides a single measure of the concentration of chlorine and bromine in the stratosphere in chiorine
equivalents.

37 An adjosted Clx concentration of 2 ppb is used because it is a rough approximation of valies observed in the
1970s prior o the dewection of the ozone hole.
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Chapter 4

OVERVIEW OF DATA COLLECYED BY STUDY TEAM

4.1 INTRODUCTION

202.  This chapter presents the data collected by the Study Team that respond to the specific items
requested by the Terms ol Relerence (TOR) {or this study. The TOR asked the Study Team to take
into account the factors addressed in this chapter in examining alternative phase-out schedules for
Article 5 countries. Accordingly, this chapter provides a descriptive overview of the data collected
and is organized around the TOR. Analysis and interpretation of these data have, for the most part,
been reserved for Chapters 5 and 6. In addition, Section 4.11 discusses the feedback received from
Article 5 countries on the feasibility of the various phase-out scheduies being evaluated under this
study. Please refer to document UNEP/OzL. Pro/ExCom/12/37 Annex 5 for the TOR. In addition,

the minutes of the May, July, and September meetings provide clarification on the TOR provided by
the Sub-Committee to the Study Team.

4.2 ACTUAL AND APPROVED TRANSFER OF RESOURCES (TOR item -a-ii-1)

203, Data o assess the transfer of Fund resources to Article 5 countries were obtained from the
Fund Secretariat and are extracted from the data base of projects approved by the Executive
Committee.”™ Exhibit 4-1 presents two tables of information regarding the number, size and status
of Multilateral Fund projects as of the conclusion of the 13th meeting of the Executive Committee.
The first is based on the number of projects while the second refiects the cost of these projects.>
Projects for which funds have been approved are grouped into the following categories: investment,
institutional strengthening, project preparation, training, and other projects. This latier category

includes country programme {CP) preparation, demonstration projects. and technical assistance
activities.

204.  As Table 1 of Exhibit 4-1 shows, of the 685 projects approved by the Executive Committee
as of the 13th Meeting, 197 projects have been completed. The highest project completion rate is
associated with training projects (56 per cent), which, by their nature, tend to be of a shorter duration
and less resource intensive than other projects. In contrast, about four per cent of all investment
projects have been completed. Finally, no institutional strengthening projects have been completed

yet because institutional strengthening projects typically represent a three-vear commitment of funds
to Article 5 countries and none were approved more than three vears ago.

% Ihis data base contains information on al projects approved by the Executve Commiiiee, including: a title and
description of each project; the project’s category (e.g., investment, training); the lead implementing agency; the
amount of {unds allocated for the project; and he status of the project.

L
¥ he cost data presented i Exhibut 4-1 do pot show fuads cisbursed by the implementing agencies for projects

that cerrently are underaay bul not yet completed; rather, the cost data reflect amounts approved and allocated
by the Bxecutive Committee as well as expenditures for completed projects only.
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Tuble 1 - By number of projects

Exhibat 4-1
Actual and Approved Transfer of Resources

Draft

Mumber Number MNumber Not Percentage of
Type of Project Approved by Completcd Yeu Completed Prijects
ExCom Completed
[nvesiment 197 7 {9t 4% g
il
Institutional Strengthening 43 g 43 0%
Project Preparation 139 47 92 34%
Training 81 435 a6 56%
Other 225 98 127 44%
| Total 685 197 488 29%
Table 2 - By cost of prajects {in milliens)
Percentage n
Type of Project Cost of Projects Final Cost of Cost of Projects of Funds
Approved by Completed Not Yet Disbursed
ExCom Projects Completed® For Fully
Completed
Projects
- — |
r‘{ﬁvestmeﬁi LS 314174 Us 28 US 5130.47 2%
i
“ Institutional Strengthening ]77 G B77 0%
Project Preparation 17.36 3.89 11.48 2% i
Training 7.02 2.07 2.94 29%
Other 23.63 2.62 17.47 11%
Total LIS §i98.52 Us 510.86 US 5180.14 3%
Source:  Data from the Inventory of Approved Projects as a1 July 1994, provided by the Fund Secretariat,

40

The numbers neross coluging do not sum 10 1otals due o differences between the amount of {funds approved by
the Executive Committee and funds actually disbursad by the implementing agencies for fully completed
progects. Furthermore, the figures do not reflect funds disbursed by the implementing agencies to date for

ongoing projocis,
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205, The Study Team also looked at the cost ol prajects o see what insights the data offer. Table
2 of Exhibit 4-1 presents the cost of projects approved, completed, and o be completed as of July
1994, A total of 29 per cent of all approved projeets have been completed: these projects account
for five per cent of the total funds approved and allocated for projects by the Exceuntive Committee.
All funds that have been approved by the Exceutive Commitiee have been transferred 1o the
implementing agencics for disbursement. The data available in the Inventory of Approved Projects
do not provide the amount of fuads disbursed on projects that are underway but not yet fully
completed.

206.  To distinguish between projects recently approved and those that were approved some time
ago. the Study Team divided uncompleted projects according to the Executive Committee meeting
at which they were approved. The two tables in Exhibit 4-2 show the breakdown by Executive
Committee meeting of projects (by number and size) that have been approved but not yet completed.
The tables include the number of months that have passed between the specific Executive Commitlee
meeting at which the projects were approved and the 13th Meeting of the Executive Committee.
This information indicates that, as of July 1994, a significant number of projects that were approved
priot to the Tenth Executive Committee Meeting remain to be completed. amounting to 160 projects.
Of these, investment projects account for the largest portion, with 50 projects remaining to be
completed. It should be noted, however, that some disbursements are occurring for ongoing projects.

207.  Two important points should be kept in mind when interpreting these data. First, for some
projects (particularly CP preparation, project preparation, and a few investment projects), funds have
been allocated at more than one meeting for the same project. For example, if a project approved
at one meeting received an additional allocation at a subsequent meeting, the project would be
counted twice in the data provided--once for each meeting at which funds were allocated. As a
result, the actual number of approved projects is less than the numbers presented in Exhibits 4-1 and
4-2. The total cost of projects, however, is ot affected.  Second. the funds allocated for approved
projects do not include the 13 per cent of a project’s cost that UNDP, UNIDO, and UNEP receive
on top of the funds allocated for a project to cover overhead costs. In contrast, the World Bank
receives an allocation for administrative costs, which includes its overhead costs, separately from
projects it submits for approval. The World Bank’s allocations for administrative costs are accounted
for under project preparation.

43 RELATIONSHIP BETWEEN AVAILABILITY OF ODS AND RATE OF
IMPLEMENTATION ACTIVITIES (TOR item I-a-ii-2)

208.  Data {rom the eight country visits and the 13 fax questionnaires were examined to evaluate
the relationship between the availability of ODS and the rate of implementation of phase-out
activities. The Study Team did not look at CPs for this TOR item because, for the most part, they
would not indicate the status of actual phase-out activities to date. The Study Team reviewed the
country visit reports and the responses to question 6 of the fax questionnaire concerning changes in

prices of ODS and their effect on phase-out rate.*! These data sources provide the most current
information on this issue.

41 Questian 6 reads us foliows: "Have the prices of ODS gone up or down significantly in the last 12 months? To

whal ¢xtent have rising OS5 prices led @ phascout projects irrespective of goverament policy or Multilateral
Fund support?”
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Exhibit 4-2
Breakdown of Actual and Approved Transfer of Resources by Executive Committee Meeting

Table 1 - By number of prajects42

For projects not yet completed, numbes approved by ExCom meeting

Type of Project Number of {and number of months from 13th ExCom meeting)
Projects Not Yet - = =
Completed 13th 12th 11th 10th Before 10th
(0 months) {3 months) {7 months) {12 months) (16-36 months)*

Investment 190 55 33 23 29 50
Institutional

Strengthening 43 6 6 4 9 18
Project Preparation 92 E 38 12 9 24
Training 36 3 4 6 8 i5
Other 127 21 39 20 9 38
Total 488 94 120 65 64 145

Source: Data from the Inventory of Approved Projects as at July 1994, provided by the Fund Secretariat.

42 This table does not distinguish between projects that are underway but have not yet reached completion and those that have not yet been initiated.

43 Bused on the first meeting at which projects were approved (i, the Fourth Meeting of the Executive Commitlee].
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Exhibit 4.2 (continned)
Breakdown of Actual and Approved Transfer of Resources by Executive Committee Meeting

Table 2 - By cost of projects (in millions)*
r"l_—'_..."""'— — s el === s
For projects not yet completed, funds approved by ExCom meeting
Type of Cost of Projects Not (and number of months from 13th ExCom meeting)
Project Yet Completed = — - S =
13th 12th 11th 10th Before 10th
- {0 months) (3 months) {7 months) (12 months) {16-36 months)**
l—-———— T e, T—— T i —
Investment US $13947 US $42.38 US §1565 US $15.86 US $20.93 US §44.65
Institutional
Strengthening 877 84 82 72 1.96 443
Project
Preparation 11.48 1.23 4.37 96 1.37 3.55
Training 2.94 A2 77 31 45 129
Other 17.47 1.7% 3.76 3.70 1.96 .26
Total US §180.14 US §46.36 US $25.37 I8 $21.55 US $26.67 US 36118

Source: Data from the Inventory of Approved Projects as at July 1994, provided by the Fund Secretariat,

44 Ihis table does not distinguish between projects that are underway but have not vet reached completion amd those that have not yet been initiated.

43 Hased on the first meeting at which projects were approved {i.c., the Fourth Meeting of the Executive Committee),
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209.  The eight Article 5 countries visited report no actual supply constraints for CFC-11 or CFC-
12, but some of lhe eight countrics have experienced reduced supply ol other chemicals. For
exarmple, one country that was visited reports a constraint in the supply of the refrigerant R-502,
which contains CFC-115. The constraint has caused a rapid decline in consumption of R-502 and a
halt in the purchase and installation of refrigeration equipment designed for use with R-502. The
constraint seems to be caused by the rapid phasc-out in production of CFC-115 taking place in
industrialized countries, which supply CFC-115 to the country.

210.  In another country visited, although there is no actual supply constraint for ODS, many large
ODS consumers and producers of ODS-consuming equipment perceive that the supply of CFCs is
limited. The current perception of supply limitations, regardless of the actual curreat supply, is
partially responsible for motivating these enterprises to accelerate the transition to non-ODS
technologies. In addition, the system instituted by the country to control ODS imports seems to have

successfully deterred "dumping” of ODS at extremely low prices into the country from other countries
while ensuring that ODS continue to be available,

211.  Four countries reported supply constraints for halons, particularly halon 1301. The drastic
reduction in available halon in one country has caused prices 10 increase more than 30 times over the
prior year's prices. As a result, all new fire fighting systems use substances other than halons and

some existing systems are being switched in phases. A halon bank is also being implemented in one
country of the eight visited.

212, Of the countries that responded to the fax questionnaire, any constraints or surpluses in
supply of ODS were deduced from data provided on changes in ODS prices over the past 12 months.
Of the 13 countries that responded, four reported significant price increases in ODS, which may
indicate reduced availability of ODS in-country. In one of these countries, however, the price
increase for ODS was due to the country’s high rate of inflation rather than any limitations in the
supply of ODS. For another country, the price increase was due both to a currency devaluation and
an increase in the cost of carbon tetrachloride for production of GDS.

213.  Another five countries responding to the fax questionnaire indicated some increase in prices
but did not characterize the increase as significant, which suggests that the countries are not facing
significant supply shortages. One country reported that ODS prices have remained steady over the
past year. Another country indicated that, while CIF prices™ for ODS had increased by 30 per
cent to 50 per cent (depending on the substance in question), market prices in U.S. dollars have not
changed significantly. In general, regional trends in ODS prices were identified, with increases in

prices seen in Africa and Latin America (with the increase more significant in local currency than in
dollars), whereas prices remained steady in Asia.

214, Insum, the availability of ODS appears to differ across the countries visited or that responded
to the fax questionnaire, as well as by chemical. For those countries that have experienced significant
ODS supply limitations, some phase-out activity has been observed.

46 C1F stands for cost, surance, and freight, e, the landed cost of an import on the dock or other entry point in

the receiving country. CIF price excludes any charges after the import touchies the dock and all domestic tariffs
and other taxes or {ees,
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4.4 RATE OF TRANSFER AND IMPLEMENTATION OF LOW- AND NON-ODS
TECHNOLOGIES TO QR FROM ARTICLE 5 COUNTRIES (TOR items 1-a-ii-3)

215, Dala to assess the rate of transfer and implementation of low- and non-ODS technologies to
or from Article 5 countries were drawn {rom the eight country visit reports, The Study Team
reviewed the data for evidence of shop {loor-level phase-oul experience in the eight countries,
inciuding Fund-financed projects and projects implemenied independent of the Fund. The data
indicate that the implementation of low-and non-ODS technologies in Article 5 countries varies
considerably across ODS-use sectors and across countries. This section summarizes the extent of
implementation of low- and non-ODS Lechnotogies by sector.

216,  The phase-oul implementation has progressed the farthest in the aerosols sector. Three of
the eight countries visited bave already phased out all ODS use in this sector.’” In three other
countries, at least 50 per cent phase-out has occurred, and in two countries, initial phase-out activities
have commenced. Though three of the countries visited instituted early legislation banning QDS use
in this sector, the phase-out process in all eight countries has been largely driven by the economic
advantages of using hydrocarbon as a propellant. In some countries, however, the non-availability
of high-quality hydrocarbon has limited the phase-out in certain applications, such as perfume sprays
and room fresheners. Some phase-out in applications such as insecticide sprays has occurred in these
countries with the use of destenched lquified petroleum gas (LPG).

217, In the flexible foams sector, replacement of ODS blowing agents by methylene chloride,
water, and HCFC biends is occurring rapidly in most countries visited. This phase-out process has
been driven by the early acceptance of substitute technology, its low cost, and the availability of Fund
financing. The switchover in this subsector is complete in four of the eight countries visited and is
well underway in another country. Enterprises in a sixth country have phased out as well, with the
exception of two enterprises that use continuous process equipment designed for CFC-11. In the two
remaining countries, most enterprises are also actively involved in the phase-out process and are at
various stages of project preparation and implementation.

218.  The transfer of technologies for ODS replacement in the blowing of rigid foams has been
comparatively limited in all the countries visited. The lag is due to the relatively recent maturing of
substitute technologies for this end-use. Projects for phase-out are only now being developed in
many of these countries. Most of these projects are based on cyclopentane or HCFC-141b

technologies. Rapid phase-out in at least four of the countries is expected on the basis of these
projects.

219.  In four of the ¢ight countries visited, no halon phase-out implementation has occurred to
date. Two of these couniries are producers of Halon 1211, and a third is in the process of developing
a strategy for phasing out halons. In the other four, Halor 1211 is being substituted by dry powder,
water, carbon dioxide and foams in many applications, excluding sensitive applications such as
computer systems, telccommunications, and refineries. In at least two of the countries, all new fire
control equipment uses substitules. The phase-out of Halon 1301 presently has not progressed much,
although a few installations in some of the eight countries visited have adopted FM200 systems.
Halon recycling centers have been installed in three of the countries visited, and two other countries

a7 . . ; . . .
A smatt amouni of ODS corsumption may remain m the acrosols sector for use in measured dose inhalers,
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are in the process of preparing a recycling plant project. A halon banking plan s being implemented
in a sixth country.

2200 In the domestic refrigerator sector, no substitute relrigerant projects have yet been completed
in any of the couatrics visited. However, HFC-134a projects are at various stages of project
preparation and implementation in all the countries. In three of the countrics, enterprises are also
evaluating hydrocarbons and/or HCFC/HFC blends as alternative refrigerants. Most enterprises in
these countries expect to complete phase-out implementation by 1998, though servicing and/or
retrofitting of residual stock is expected to continue as long as allowed. Most refrigerator

manufacturers are in the process of or have completed a shift away from fully CFC-blown foam to
alternatives which include low-CFC {oam, HCFC-141b, or cyclopentane.

221.  In the commercial refrigeration and air conditioning sectors, the Study Team found evidence
that low-ODS technologies are atready in use in the eight countries visited. HCFCs have traditionally
been used in commercial air conditioning, as well as in other applications. In addition, the Montreal
Protocol has provided an impetus to CFC-using enterprises to shift to HCFCs as new equipment is
installed and old equipment replaced, because HCFCs have been cousidered suitable alternatives to
CFCs in these two sectors under the Montreal Protocol.  As a result, more equipment is being
installed that is based on HCFCs or HCFC/HFC blends. Decisions regarding the use of substances
other than HCFCs as alternatives to CFCs in commercial refrigeration and air conditioning are likely

to be taken in the near future due to increased concerns about the global warming potential of
HCFCs, particularly HCFC-22.

222. The implementation of non-ODS technologies has been relatively fast in the MACs sector
for the manufacture of new MACs. ODS phase-out projects are at various stages of implementation
in all the countries that manufacture MACs. The fact that most manufacturers of MACs are either
multinational or joint venture companies has played a key role in the adoption of HFC-134a
technology. In contrast, no widespread conversion of existing MACs to alternative technologies is
taking place in the eight countries visited due to the high price of MACs retrofits.

223.  Phase-out implementation in the solvents sector varies considerably across the eight countries
visited. In two countries, substantial progress has already been made, largely because of the export
orientation of the enterprises that used OIS as solvents. Another two countries expect to phase out
a large fraction of ODS use in this sector, although little if any progress has occurred to date. In
another country, most multinational companies (MNCs) have already phased out, but very little
phase-out has occurred in local enterprises. In this country, the phase-out of QDS for export-
oriented electronics cleaning is almost complete. By comparison, phase-out has been relatively
limited in metal cleaning for domestic vse. In other countries. the diversity of ODS uses in the

solvents sector and the relatively low amounts of ODS used by individual enterprises have constrained
phase-out implementation.

4.5 TRANSFER OF NON-ODS TECHNOLOGIES BETWEEN ARTICLE 5 COUNTRIES (TOR
item 1-a-ii-4)

224, The Study Team reviewed the eight country visit reports for any evidence of technology
transfcr occurring between Article 5 countries. Technology transfer can refer to actual non-ODS
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technology currently in place on the shop oor of enterprises in Article 5 countrics or to the transfer
of skills and know-how,

225, At present, no actual transfer of non-ODS technologies between Article 5 countries has been
observed in any ol the cight countrics visited. However, some transfer of skills and knowledge related
to non-ODS technologics between Article 5 countries has been observed in certain sectors. Experts
and consultants from some Article 5 countrics are assisting governments, implementing agencies and
enterprises in other Article 5 countries in technology selection for the {oams and acrosol seclors,
Furthermore, UNEP has established repional networks of ozone protection otficials in Article 5

countries to provide a forum for the exchange of information and ideas rclated to the countries’
phase-out efforts.

226. It appears likely that, in the future, the transfer of non-ODS technologies between some
Article 5 countries will occur.  For example, an enterprise in one of the countries visited has
developed non-ODS compressors for domestic refrigerators and expects to export the compressors
to other neighboring Article S countries as they phase out QDS refrigerants in domestic refrigerators.
In addition, a number of enterprises in Article 3 countries export ODS-using products {e.g.,
refrigerators and foam systems) to other Article 3 countries, and would be expected to export noo-
ODS using products after they adopt substitute technologies. Furthermore, the experience with
technological adaptation in at icast four of the countries visited has resulted in the development of
locally adapted technology. This technology couid be exported to other Article 5 countries with
similar needs, particularly in the solvents and aerosol sectors.

4.6 CURRENT PLANS OF ARTICLE 5 COUNTRIES AS ARTICULATED IN COUNTRY
PROGRAMMES (TOR item 1-b)

227, Section 4.6 addresses the current plans of Article 5 countries as articulated in the CPs
submitted to date. To respond to this TOR item, the Study Team reviewed the 40 CPs approved by
the Executive Committee to identify the phase-out schedules curreatly pianned by Article 5 countries.

Data on phase-out schedules were then aggregated and analyzed to better understand the current
plans of Article 5 countries.

228.  Most CPs detail the country’s phase-out schedule for the four groups of ozone-depleting
chemicals: CFCs, halons, carbon tetrachloride. and methyl chloroform. As currently written, the
Montreal Protocol binds all Article 5 signatories to a 2010 phase-cut schedule for the first three
chemical groups and a 2015 date for methyl chloroform. Many countries with CPs in place, however,
have adopted accelerated phase-out schedules for all four groups. Exhibit 4-3 presents the
distribution of phase-out dates by chemical group for those countries with an approved CP as of early
September 1994.°%  The graphs indicaie that, if countries adhere to the phase-out schedules
articulated in their CPs, they will, roughly speaking, phase out during either of two timeframes: the
first group will phasc out between 1994 and 2001 and the sccond group between 2005 and 2010.

ihe number of countries varies among the four graphs in Exhibit 4-3 boeause not ail countries have set a
phascoul date for cach chemical group,
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229.  If the phasc-oul dawe for each country is weighted according 1o the ozonc-depletion potential
(ODP) of its consumption of a particular chemical group, & weighted average phasc-out date for each
chemical group can be caleulated. These weighted average dates for countries with CPs are as
follows: 2007 tor CFCs, 2008 for halons, 2009 for CCl,, and 2001 for MCF. Although the weighted
phase-out schedule for MCF represents a 14-year acceleration compared to the Protocol date, the
accelerated dates for the other chemicals represent anly small advances in the Protocol dates. Exhibit
4-4 shows the effect ol considering CP-planned phase-out schedules in light of both ODS
consumption in each country and variations in ODP across chemical groups. These data confirm that,
despite the plans of many countries to accelerate the phase-out, most ODP-weighted consumption
will not be phased out untif late in the next decade under current CP plans.

230.  The analysis presented above veflects only the 40 Article 5 countries with approved CPs as
of early September 1994. There are another 51 countries for which CPs have yet to be approved.
Of the total consumption of 208,000 ODP tonnes per year, countries with CPs are thought to
consume about 162,000 ODP tonnes or 78 per cent of the total.¥® If countries without CPs are
assumed not to accelerate their phase-out and instead adhere to the Protocol schedule, the graph
shawn in Exhibit 4-4 can be adjusted to reflect all Article 5 countries. This adjustment is reflected
in Exhibit 4-5, which depicts the schedules for all Article 5 countries assuming that countries without
CPs adhere to the Protocol-specified phase-out schedule. Exhibit 4-5 illustrates again that the
majority of the phase-out is planned to occur between 2008 and 2010.%°

231.  The Study Team thought that another perspective on the plans of Article 5 countries could
be abtained by a review of the cost estimates for phase-out provided by Article 5 countries in their
CPs. However, given the extreme variations in these data, it would have proven difficult to know
how heavily to rely upon them when drawing inferences about global phase-out. First, there seems
to be substantial variation across CPs in the method of calculating costs, both computationally and
conceptually. Second, many CPs do not include an estimate of the full set of activities and
investments for which Fund support will be sought. Third, differences across countries in the types
of ODS use (e.g., acrosols versus halons) and in the overall quantity of ODS used have an effect on

the estimated costs. As a result, the Study Team determined that such an analysis would not yield
useful results.

4.7 OPERATION OF THE FUND AND UPDATE OF DOCUMENT UNEP/OzL.Pro/ExCom/
10/40 ANNEX I (TOR item 1-¢}

232. The TOR require the Study Team to take into account document UNEP OzL. Pro/ExCom/
10/46 Anoex I (Report on the Operation of the Financial Mechanism Since 1 January 1991) and to
update pertinent information in the document. This document describes the Fund's mode of
operation and the challenges it faced at the time it was prepared on July 1, 1993, The document
consists of the following sections: the structure of the Multifateral Fund: the process for accessing

4 These figures do not include the Republic of Korea which, as explained in Chapter 3, has not been incroporated
in the analysis.

0 g important (0 note that CPs may not offer the definitive statement on the likelthood of acceleration of the

phaseout schedule. Section 4.11 describes the responses of Article § countries to specific questions regarding
the potentiat for aceeleration.
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funds; progress in Fund operations; and issues encountered, resolved, and outstanding. In addition,
the document includes three appendices: the Report from the Treasurer on 1992 accounts; a

description of the implementing agencies; and a list of contributions and Fund disbursements as of
June 24, 1993.

233. At the May 23-24 meeting of the Sub-committee for the Report, the Study Team was
instructed pot to evaluate the operation of the Fund in its study. For this reason, the Study Team
has not updated the sections of the document concerning the structure of the Fund nor Appendices
I and II (Report from the Treasurer and Contributions and Fund Disbursements). Updated
information on the funding process is incorporated in Chapter 5 of this report and progress to date
is addressed in Section 4.2. Issues encountered, resolved and outstanding are addressed in both
Chapters 4 and 5 of the report. Finally, Attachment 1 of this report includes updated descriptions
of the project cycle for the four implementing agencies (UNEP, UNIDO, UNDP, and the World

Bank) to reflect changes in their operating procedures that have been instituted since document
UNEP/OzL.Pro/ExCom/10/40 Annex I was prepared.

4.8 PROGRESS MADE AND PROBLEMS ENCOUNTERED BY ARTICLE 5 COUNTRIES IN
IMPLEMENTING COUNTRY PROGRAMMES (TOR item 1-d)

234. Issues concerning progress made and problems encountered by Article 5 countries in
implementing their CPs are central to the Study because of their impact on various phase-out
schedules being considered.  As such, this issue is directly addressed in a qualitative sense in
Chapter 5 and in a quantitative manner in Chapter 6. For this reason, Section 4.8 is limited to a
descriptive presentation of some specific pertinent data collected by the Study Team.

233, To respond to this TOR item, the Study Team took a two-part approach. First, the Study
Team looked at qualitative data obtained from the eight country visits and the responses to the fax
questionnaires to identify the factors impeding and those facilitating the phase-out. Second, to
provide a quantitative measure of progress made by Article 5 countries in implementing their CPs,
the Study Team examined data from those countries that were visited or responded to the fax
questionnaires. In addition, the Study Team employed data developed as part of the modeling
exercise to assess current per capita consumption and its likely future growth.

236.  Several general themes emerged from the qualitative review of data obtained from 21
Article 5 countries. The factors cited by a number of countries as impediments to phase-out include:

Lack of awareness about the phase-out by enterprises in the country
Lack of information about alternative technologies

Lack of an OPU or recent establishment of the OPU

Lack of funding/lack of capital for conversion to alternative technologies
Non-availability of alternative technologies

Complicated procedures for receiving Multilateral Fund assistance, particularly
regarding funds disbursement

e ReFs
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237, Facturs facilitating the phasc-out that were cited by more than one eountry include:”*

a Availability of cheaper substitutes (acrosols, fiexible foams)
Foreign ownership of local ODS users or presence of MNCs
Multitateral Fund support

Awareness programs (both general and targeted)

High or vising ODS prices

P
and

B 5

e

238, From the group of countries that were visited or responded (o the {ax questionnaire, the
Team then selected those which have had a CP in place for over a year to compare their estimated
unconstrained ODS consumption with the latest ODS consumption figures reported to UNEP. (The
Team assumed thai problems and progress associated with 2 CP less than one year old would not be
indicative of resulis over the long run.) Ditferences between projected unconstrained demand in
absence of the phase-out and actuwal consumption for a given year arguably could provide one
measure of any progress made in implementing CPs. For a given year, if actual consomption is less
than the projected unconstrained demand presented in a country’s CP, this difference could be said
to represent the amount of ODS saved, i.e., not consumed, because of the country’s phase-out efforts.
Such a comparison would require consistent and reliable data.

239.  Of the twelve countries with a CP in place for at least one year, only seven reported complete
ODS consumption data to UNEP in 1991 or 1992. These data were compared to CP estimates of
unconstrained demand for the same year’? Actual ODS consumption was lower than the
unconstrained figures by an average of three per ceat in four cases, but was on average 14 per cent
higher in the other three countries. For all seven countries, total actual demand exceeded
unconstrained demand by eight per cent. Arguably, the data may suggest that the phase-out may not
be progressing as rapidly as had been expected. However, significant problems in the data do not
support such an interpretation. First, the data are clearly limited. Second, Article 5 countries are

now better able to account for OIS consumption. Finally, the data may reflect differences in the
methods used to calculate consumption.

240.  On an additional issue referenced by this TOR item, the Study Team employed data
developed as model inputs to assess current per capita consumption and its likely future growth. As
explained in Section 3.4 of the repart. the Study Team developed an estimate of total unconstrained
ODP-weighted consumption in all Article 5 countries in 1993 from several data sources. Dividing this
figure, 208,000 ODP tonnes, into the Article 5 population of 4.066 billion yields a per capita
consumption figure of approximately 0.001 OD?P kg per capita for all Article 5 countries.

241, Inorder to estimate the likely future growth of ODS consumption, the Team employed other
data gathered from the CPs as model inputs. The likely growth rates given for different ODS sectors
in different Ariicle 3 countries in their CPs were weighted and averaged across all countries and
sectors to yield an annual average weighted growth rate for ODS consumption of approximately nine

It should be noted that, In some cases, it was unclear whether the countries responding to the fax questionnaire
were citing the Tuctors they believe would fucifitate the phascaut or those factors that are actually facilitating the
phaseout in ther couniries. Nonetheless, the factors lissed were speeifically suggested by the Article § countries.

Linconstrained demand is the consumption of QDS tha would occur in the absence of the restrictions mposed
by the Montreal Protocol and the London Amendments.
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per cent. Therelore, in the absence of the phase-out program, the unconstrained ODS consumption
in Article 5 countrics might have grown (o 886,211 ODP tonnes in 2010.7*

4.9 LEGISLATION ENACTED IN ARTICLE 5 COUNTRIES (TOR item 1-¢)

242, To evaluate the extent and impact ol legislation cnacted in Article 5 countries, the Study
Team examined a number of data sources, including: the eight country visit reports; responses to
question 9 of the lax qw;:siiﬁnnair&:s;s""'t and rclevant sections of 38 country programmes. These data
sources account [or 41 of the Article 5 countries, including two countries without approved CPs.
Information was collected regarding the types of legislation employed (e.g., import controls, use
controls) in these countries. In addition, the Study Team deemed it useful to compare CPs to actual
progress to determine if countries had enacted any legislative measures considered in their CPs. As
such, for eleven countries which have had CPs in place for more than one year and [or which a
country visit report or fax questionnaire response existed, proposed legislative/regulatory policies
described in the CP were compared against measures actually implemented by the country.

243.  Inconsidering the data, it should be remembered that interpretations of the terms "legislation”
and "regulation” vary. In many countries, legislative action describes the lawmaking process conducted
by elected representative bodies; regulatory action describes the implementation of legislative
decisions, typically by administrative agencies through a rulemaking process. Since this is not the case
in all Article 5 countries, the available data may not capture fully the level of "governmental activity”
in facilitating the phase-out, if such activity did not require formal legislative or regulatory authority.

244,  This situation is illustrated in cases where a country indicates n its CP its intention to rely
"on existing legal structures” or "upon voluntary measures” while simultaneously noting that it will
adopt import quotas. No legislative or regulatory action is required per se, but the government is
acting in a formal capacity to facilitate the phase-out. Thus, data which suggest a country has not
taken legisiative or regulatory action or that it does not intend to do so, may not reflect the degree
to which government authority and power have been exercised in support of the phase-out.

245.  Several Article 5 countries acted early, beginning in 1989, to control acrosols, either through
use bans, import controls, or manufacturing controls. Six of the 41 countries analyzed have aerosol
controls in place. The data provide an insufficient basis on which to explain definitively why countries
acted early to address aerosols, but several explanations are possible {in addition to the existence of
the Montreal Protocol): the availability of cheaper substitutes; the presence of multinational
ownership, crealing early awareness and capacity to act; the export orientation of the country or the
sector, requiring conversion in order to maintain markets; and greater acceptability of aerosol controls
because industrialized countries proved that viable, cost-effective aliernatives exist for aerosols.

246.  Although a majority of Article 5 governments either have taken formal action to facilitate the
phase-oul or contemplate doing so in their CPs, actual legislative activity remains so far the exception
rather than the rule. In countries where measures are actually in place, most of these measures

5

td

As noted above, these data de not reflect the Republic of Korea,

54 . . . I . . .
Question ¥ reads as follows: "Whal domestic legiskuionfregaiutions have been enacted i response 1o the DS

phascaut? Wil elfect huve they had across GDS-consuming sectors?  Tow well are regulations enforoed ¥
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address imports, Five countries are implementing or have implemented import controls. Imports are
typically restricted through the use of quotas and administered under a permit system. Permit
schemes are also facilitating data colleetion as required under the Protocol and supported by UNEP.
A Tew countrics have taken direct action, such as production and use controls and executive decrees

that require implementation. Two countrics have instituted production controls and another two
countries have Bxecutive Decrees in place,

247.  Despite the scarcity of measures enacted so far, the overwhelming majority of countries have
CPs which contemplate some legislative action. Oualy two countries explicitly have rejected or refused
1o contemplate legislative or regulatory responses, expressing intent to rely on a voluntary approach
as a matter of policy. The paucity of legislative measures enacted to date may reflect the infancy of
the issue, rather than express intent by Article 5 countries to reject a legislative/regulatory approach.

In fact, many of the eleven countries that have had a CP in place for at least one year and that have
stated their intent to enact legislative measures have now done so.

248.  (iiven that many of the countries which have taken measures have had CPs in place for more
than one year, the lack of legislative activity in other countries may be due to other factors, such as:
incomplete information with which to evaluate and select options; insufficient institutional capacity
for formulating legislative or regulatory responses; insufficient time in which to implement legistative
measures; and inmterest in avoiding a formal legal regime wuntil the effectiveness of
information/awareness campaigns and voluntary agreements can be assessed.

249.  The data suggest that, in general, laws and regulations follow rather than lead ODS phase-out
in Article 5 countries. Presumably, if legat and regulatory actions were driving the phase-out, rather
than merely facilitating it, many more legislative and regulatory responses would be in place. This
finding sugpests that, at this time, economic and political factors in general are alfecting the ODS
phase-out in Article 5 countries more than laws or regulations.

4.10  MARKET DYNAMICS IMPACTING THE PHASE-OUT (TOR item 1-f)

250.  The Study Team reviewed the country visit reports and responses to fax guestionnaires for
data to identify the market dynamics impacting the phase-out in Article 5 countries. Seven major

characteristics of the market dynamics in Article 5 countries have a significant influence on the phase-
out. These are:

a. Prices: Market data on CFC-11 and CFC-12 prices reveal diverse trends in the
countries that were visited and in those that responded to the fax questionnaires. The
data indicate that prices were steady (in real terms) over the past year in countrics
with local CFC production. Changes in the import prices of inputs had corresponding
impacts on prices: in one producer country, prices increased because of higher prices
for imported carbon tetrachloride and devaluation of local currency. In the non-
producer countries, regional trends in CFC prices are observed: prices increased in
Africa and Latin America (with the increase being more significant in local currency
than in dollars}, and remained steady in Asia. Prices of halons, TCA, and some CFCs
(particularly CFC-115 and to a lesser extent CFC-113) exhibit rapidly rising trends
worldwide,  Generally, there has been greater pressure to phase out ODS where
prices are undergoing rapid increases,
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Export Orientatdon: In countrics or sectors with a preponderance ol export-oriented
cnterprises, the phase-out has been aceclerated.  In three countries where export-
oricnted enterprises account for a signiticant fraction of the QDS usage in certain
scetors, significant phasc-out has already occurred because of the requircments in the
importing countries.  The necd tor rapid phasc-out in these cases has led many
enterprises 10 opt not Lo access the Fund for phasc-out costs. One of the countries
visited has only recently preparcd its CP, but signiflicant phase-out has already
oceurred because of the export orientation of its acrosols and {foams sectors.

Ownership of ODS-Using Enterprises: Multinational corporations have been phasing
out worldwide, including all the Article 5 countries visited. In one country, most
MNCs have phased out ODS use in the solvents sector, but phase-out by local
enterprises has been very limited. On the other hand, phase-out in some joint
ventures with foreign partners has been impeded because the foreign principals and
the Jocal enterprise are reluctant to invest the component of phase-out costs deducted
by the Fund on account of foreign ownership. In one country with state ownership
ol industry, all enterprises move together in response to centralized decisions
regarding phase-out; phase-out progress is therefore uniform across a user sector.

Size and Formality of Eaterprises, and Concentration Within Sectors: In five of the
eight countries visited, the presence of a significant informal sector has impeded
phase-out. In one country. the majority of ODS use has been phased out in the
aerosol sector, but little progress has been made in implementing the phase-out of the
remaining {comparatively small} use in the informal sector. At the other end of the
size spectrum, large enterprises in the foams sector in all the countries have tended
to phase out ODS use more rapidly than medium ot small enterprises. They exhibit

greater capability to select substitute technologies and negotiate with non-ODS
technoiogy vendors.

Size of Existing Capital Stock Requiring Ongoing ODS Use: A substantial traction
of total ODS usage goes towards recharge in the countries visited. All these countries
are experiencing fairly rapid growth of products that use ODS (particularly domestic
refrigerators), so the recharge requirement is large in all eight countries. To date,
only one of the eight countries visited has a recycling facility. ODS requirements are
expected to continue over the useful life of installed equipment. These requirements
mmply that ODS consumption will continue for an extended period of time. As an

allernative, existing capital stock would have to be retrofitted in order to use non-
QDS alternatives.,

In sectors such as solvents and tobacco fluffing, the high investment in ODS-based
capital plant and equipment also appears ta constrain phase-out due (o the high unit
cost of abatement for some projects in these two sectors. For projects to eliminate
methyl chioroform use, the low ODP of methyl chloroform increases the unit
abatement cost and reduces the cost-elfectiveness of the phasc-out.

Local Production of ODS: Five Article 5 countries that produce ODS were either
visited or their response to a questionnaire was sought. One of these countries has
entered into voluntary agreements with the producer enterprises to completely phase
out ODS preduction for domestic consumption, bul notl for exports, by 2000.




Draft

f)

Page 71

Enterprises in all the other countries plan 1o produce ODS for domestic consumption
and for export aceording (o Protocol limitations. This has kept ODS prices generally
steady in these countrics,

The local availability of QDS and the accompanying low prices have tended to reduce
the perceived signals (or accelerated phase-out. In addition, ODS producers in the
Article 5 countries arc now cxporting 10 other {non-producer) Article 5 countries as
well. This has, 10 some extent, compensated for the decrease in supply (and the
increase in prices) of ODS {rom non-Article 5 countrics.

Flow of Information about Non-ODS Technologies: The implementing agencies are
a primary source of information about non-ODS technologies in many of the
countries visited. Seminars and workshops by the 1As have been the first fora at
which many ODS-using enterprises have learned about alternative technologies.
However, many enterprises feel that the information provided at these seminars is
non-speciic, encouraging but not leading directly to phase-out. In at {east one of the
countries visited, the OPU has developed sectoral strategies and workplans in
conjunction with enterprises and international consultants, with IA support. This
approach has accelerated phase-out activities within sectors.

Most large and medium sized enierprises have obtained specific information from
vendors of alternative chemicals and technologies. Most of these enterprises have
existing links (through ownership, equity or license agreements) with non-Article 3
country technology vendors, and often prefer to adopt the technology
adopted/developed by their {oreign contacts. Large enterprises in all the countries
visited have also carried out their own evaluation of substitute technologies.
However, the lack of information on evaluation of alternative technologies,

particularly to small and informal enterprises, has impeded phase-out in at least four
of the countries visited.

In ali the countries visited, information often did not penetrate to small GDS
consumers who have only indirect linkages to the large chemical and technology
suppliers at the national or international fevel. These small consumers bave generally
not received prior information about alternative technologies.

In one country with state ownership of industry, sectoral ministries coordinate
information dissemination to enterprises. Technical personnel based in research
institutes are the main conduits for information about alternative technologies to
epterprises within the country.  The research institutes undertake evaluation and
demonstration programmes before proceeding with information dissemination to
enterprises. As yet, no demonstration programmes have been completed, but it is
expected that phasc-oul implementation in each enterprise would be rapid once a
model has been developed for each end-use.
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411 VEEDBACK FROM ARTICLE 5 COUNTRIES ON PIASE-QUT SCHEDULES

251, Feedback from Article 5 countrics on the {casibifity of various phasc-out dates was compited
from the 8 country visit reports and responses to the fax questionnaires received from 13 countries.
Specifically, in both vountry visits and fax questionnaires, countries were asked wheiher they cxpected
1o have difficulty meeting the following phase-out schedules for Article 5 countries:

. phase-out by 2010
. phase-oul by 2006, with a servicing @il
. phasc-out by 2006
. phase-out by 1990

252.  Exhibit 4-6 summarizes the responses received from the 21 countries regarding the feasibility
of the various phase-out schedules. All responding countries indicated that accelerating the phase-out
date to 1996 for Article 5 countries would be infeasible. Some countries have a 1996 phase-out
schedule for particular chemicals (e.g., CFC-113 or halons 1211 and 1301), but no country indicated
it would be able to accelerate the phase-out in its country 1o 1996 across all ODS use sectors. QOne
country has committed to accelerated phase-out schedules ranging from 1996 to 2010 for different
sectors and end-uses. This country thought a 1996 phase-out across all sectors would be too abrupt

because it would not allow time to reach small users and because of the large amount of domestic
refrigeratlors that could not easily be replaced.

Exhibit 4-6
Summary of Feedback From Article 5 Countries on Phase-out Schedules
Phase-out Schednle Feasible Not Feasible | Unknown™®
2010 21 0 0
II 2006 with servicing tail 16 2 3
2006 9 11 1
1996 0 20 i

253, Approximately hall of responding countries thought that phase-out by 2006 would be feasible
and 89 per cent indicated that they considered phase-out by 2006 with a servicing tail feasible. Since
11 countries thought phase-out by 2006 would not be feasible, it seems reasonable to infer that at

Servicing tail refers to an allowance for continued ODS production after the phaseout date 1o meet (he service
needs of existing equipment. The purpose of a service tail is Lo eliminate the need for retrofitting und early
retirement.  For esample, # 2000 phaseout with service tail would prohibit ODS use in equipment manofactured

on or after the year 2000, but would allow continued ODS production alter 2000 so long as it is used 1o service
Squipment,

36 : e , i
Unknown: no answer was given andior it is unclear from the answer provided whether the phascout schedule s
feasihic.
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feast the same number of countrics would also find phasc-out by 2000 infeasible. Four countries did
explicitly statc that they could not meet such an accelerated phase-out schedule. Nevertheless, six
other countrics are already planning to phase out by 2000 or do not expect o experienee significant
difficulty in accclerating the phase-out date to the year 20000 1t should be noted that there are over

90 Article 5 countries and that the countries ineluded in Exhibit 4-6 represent about 72 per cent of
total ODS consumption.

254, In many Article 5 countries, concerns over aceelerated phase-out schedules certered around
the issue of the impact of such an accelerated phase-out on the refrigeration and air conditioning
scetors. Many countries have a large stock of installed equipment. both commercial and domestic,
and a significant amount of CFC consumption goes towards servicing of this existing capital stock.
For this reason, the servicing tail concept drew favorable comments from many of the 21 Articie 5
countries that were questioned. One country observed that equipment and appliances in Article 3
countries tend to be used over long periods of time, so the cut-off dates for the service tail would
need to be carelully defined 10 cover such long lifetimes.

255, With respect to potential difficultics that may be encountered in implementing a servicing tail,
one country poted that logistical difficuities may arise for the informal sector, which consists of small
and dispersed users. Administration and monitoring of QDS usage to ensure that it is not diverted
to new equipment will be required, particularly in the informal sector. Another country stated that
ensuring the availability of adequate quaatities of ODS at reasonable prices would be key for the

success of the serviee tail concept. A third country believed that the final cut-off year for the tail
would need to be carefully defined.

256.  Itshould be noted that the two countries that did not think phase-out by 2006 with a servicing
tail was feasible did not commit to any accelerated scheduie. In addition, some countries expressed
interest in a phase-out by 2010 with a servicing tail. The countries that favored such a schedule have
committed to the 2010 phase-out for Article 5 countries as described in the London Amendment.
Finally, several countries stated that even their current phase-out schedules (whether accelerated or
not) were contingent upon timely receipt of funds and technology.

412 CONCLUSION

257.  This section presents the principal conclusions of this chapter. To date. few investment
projects appraved by the Executive Committee have been compieted. In addition, the greatest
number of projects not yet completed that were approved prior to the Tenth Meeting of the
Executive Committee are investment projects. These findings indicate that investment projects have
significantly lagged other types of projects (such as training projects) in terms of completion rate,

258.  Based on the countries studied, some shoriages of ODS were observed but there were
differences across countries, as well as by chemical.  For those countries studied that have

experienced significant ODS supply limitations, some phase-out activity appears to bave oceurred as
a direct resuli,

259, Implementation of low- and non-ODS technologies in Article 5 countries varies considerably
across ODS-use sectors and across countrics. In general, phasce-out implementation has progressed
farthest in the acrosols and flexible foams scetors, but s just geiting underway in domestic
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refrigeration and, to a lesser extent, rigid foams.  In the halons and solvents sectors, phase-cut
implementation is highly dependent on the sitnation faced by individual countrics, such as whether
balan is produced in-country and the export oricrlation of the sotvents sector. Finally, for the MACs
sector, although implementation has been rapid o the manufacture of non-ODS-consuming MACs,
no widespread vetrolits of existing MACs have been observed.

260.  Although no actual transfer of non-ODS technologies between Article 5 countries has been
observed in the countries visited, transfer of skills and knowledge related to non-ODS technologies
has occurred in some sectors. As Article 5 countrics progress {urther in their phase-out efforts, it
is likely that actual transfer of non-ODS technologics will oceur.

261.  Despite the plans of many Article 5 countries (as articulated in their CPs) to accelerate the
phase-out, the data from approved CPs indicate that most ODP-weighted consumption will not be
phased out until iate in the next decade under current CP plans.

262.  For several countries for which complete data on ODS consumption were available for the
years 1991 and 1992, total actual consumption exceeded unconstrained demand projections provided
in their CPs. This result is most likely due to improvements in the measurement of consumption.
Some countries did, however, show some reductions.

263.  Factors cited by a number of countries as impediments to phase-out generally concerned lack
of resource flows (e.g., information, alternative technologies, funding, OPU} as well as the
complicated procedures for recewving Multilateral Fund assistance. Factors {acilitating phase-out
included various parameters of market dynamics (e.g., foreign ownership, ODS prices, availability of
cheaper substitutes) as well as the impact of Multilateral Fund-supported activities.

264.  Although a majority of Article 5 governments either have taken formatl action to facilitate the
phase-out or contemplate doing so in their CPs, actual legislative activity so far remains the exception
rather than the rule. This situation may reflect the infancy of the issue, because the longer a country
had a CP in place the more likely it was to have enacted legislative measures.

265,  The following characteristics of the markel dynamics in Article 5 countries seem to have a
significant influence on the phase-out: ODS prices; export orientation of ODS-using sectors; foreign
ownership of ODS-using enterprises; size and formality of enterprises and their concentration within

sectors; size of existing capital stock requiring recharge; whether there is local ODS production; and
the flow of information about non-ODS technolopies.

266.  Feedback received from a number of Asticle 5 countries indicates that a phase-out date of
1996 would be infeasible. Although many countries thought a phase-out of 2000 would be infeasible,
six of the countries studied are already planning to phase out by 2000 or do not expect to experience
significant difficulty in accelerating the phase-out date to the year 2000. Some countries thought

phase-out by 2006 would be feasible, and most thought phasc-out by 2006 with a servicing tail would
be feasible.
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POLICY AND INSTITUPTONAL FACUTORS
THAT AFFECT ALTERNATIVE ODS PHASE-OUT SCHEDULES

s.1 INTRODUCTION

511 Overview

267.  The challenge of ODS phasec-out ts not the same in all Article 5 countries. A wide variety
of policy and institutional factors determine when and in which industrial sectors each country will
be able to end its use of ODS. In any given country, these factors may include market dynamics, the
presence and operation of the Montreal Protocol Multilateral Fund, domestic government policy

actions, the current state of economic, technological, and institutional development, and a range of
additional issues.

268. Examining the particular determinants and thus the feasibiliiy of ODS phase-out in each
Article 5 country is not within the scope of this study. This chapter, therefore, presents a full range
of policy and institutional factors that encourage or inhibit the rate of technology transfer among the
countries visited and surveyed by the Study Team. Following presentation of these factors, the
chapter briefly revisits the implications for the ODS phase-out of the diversity among Article 5
countries. The chapter then draws summary conclusions about the overall feasibility of the phase-out
scenanos described in Chapter 2 based on these policy and institutional issues.

269.  The results presented in this chapter retlect application of the analytic framework described
in Section 3.2 to the data collected during this study, which are summarized in Chapter 4. The
analytic framework provides a means for identifying critical factors that affect the rate of technology
transfer by considering the various stages of technology transfer and the key actors who have the

potential to affect success at each of those stages. Exhibit 5-1 reviews these stages and the key actors
considered in this analysis.

270 To the degree possible, the conclusions drawn from this analysis are incorporated in the
quantitative simulation of costs and atmospheric impact presented in Chapter 6. Many of the
qualitative issues discussed in this chapter are, however, impossible to reflect in that quantitative
analysis. Accordingly, these issues must be considered along with the quantitative results when
evaluating the various ODS phase-out scenarios.

5.1.2  Introduction to Primary and Secondary Impacts on the ODS Phase-out

271, This chapter divides the policy and institutional factors that may affect alternative QDS phase-
out schedules into two categories: factors having a primary impact on the ODS phase-out and factors
having a secondary impact. Primary lactors, such as market dynamics and the industrial structure
within individual Article 5 countries, directly and unambiguously affect the feasibility of various phase-
vut scenarios in the countries where they are operative. Each of these primary factors has a potential
impact of several years on the final phase-out date. Section 5.2 summarizes these primary factors.
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Exhibit 5-2
Summary of Stages of Technology Transfer and Key Actors Involved

Summary Starcs of Technology Transler

ODS consuming enterprises decide to switch 10 new technologies

Low or non-ODS technologies are evaluated and specific options are selected
. A project is designed and financing is obtained

* The new technology is acquired, installed, and used ;]

Key Actors Involved

. The ODS-consuming enterprises in Article 5 countries
. Vendors of non-ODS and low-ODS technologies

- Deonor country governmenls

. Article 5 country governments, including Ozone Protection Units (OPUs) i
. The Executive Committee of the Multilateral Fund

. The Secretariat of the Montrea! Protocol Multilateral Fund
. The implementing agencies, including bilateral aid agencies

* Local financial intermediaries and financial agents in Article 5 countries
. Non-government organizations

i A e
e—— AR PR T e

272.  Other policy and institutional factors, such as the internal operating procedures of the
implementing agencies and the capacity of enterprises to manage technological change, may affect
the rate of any particular technology transfer project by several months or one to two years. As such,
their potential impact is not as long-term as that of the primary factors, which have a potential impact
of several years on the phase-out. While having an impact on individual projects, these secondary
factors do not necessarily or directly affect the overall ODS phase-out schedule. Under certain
circumstances, however, they may indirectly do so in at least two ways. First, several of these
secondary factors may combine to slow work in one country or industry and therefore confuse and
discourage local actors, thereby disrupting the entire phase-out process. Second, individual or groups
of enterprises who believe that these factors increase the uncertainty or risk surrounding phase-out
projects may delay their projects until a future time when the uncertainty or risk subsides, thereby
also delaying the phase-out. Alternatively, some of these factors may speed the phase-out in
comparison to what would have occurred without their influence. The Study Team witnessed all
these circumstances during the data collection effort. In these ways, these secondary factors, which
Section 5.3 summarizes, also may have an impact on the feasibility of alternative phase-out schedules,
although their impact is not as direct or long-ferm as that of the primary factors.

273.  The analysis throughout this chapter highlights the fact that technology transfer and ODS
phase-out projects may occur with or without the assistance of the Multilateral Fund. This chapter
presents a wide range of significant policy and institutional factors that either encourage or impede
technology transfer, some of which are determined by the Multilateral Fund and others of which are
entirely independent of the Fund. Section 5.4 summarizes how all these factors play out differently

in some Article 5 countries and similarly in others. Section 5.5 then offers final policy and
institutional conclusions for the global phase-out.



Drraft Page 77

52 PRIMARY FACTORS DIRECTLY AFFECTING THE PHASE-OUT SCHEDULES

274, The Study Team identified tour primary lactors that directly atect the feasibility of alternative
phase-out schedules. These factors are market dynamics, the Montreal Protocol and the Multilateral

Fund, actions by Article 5 country governments, and the time necessaty for societal transition. This
section elaborates on each of these four primary factors.

5.2.4 Market Dynamics

275 The first primary factor affecting the phase-out relates to the markets for ODS technologies
and the associated alternatives’’ Various market forces drive enterprises to stop using ODS.
These include, for example, international and domestic trade pressures and the prices of both ODS
and alternative technologies. The nature and direction of these forces play an important role in the
feasibility of alternative phase-out schedules. Factors which impede the market for non- and low-
ODS technologies inhibit the ODS phase-out, and factors which facilitate that market help accelerate

the phase-out. This section reflects the data on these market dynamics that are presented in Section
4.10.

5.2.1.1 Industry Structure in the Article 5 Countries

276.  The foremost determinant of the rate of ODS phase-out in any country, beyond the Montreal
Protocol itself, is the nature and strueture of locat industry in each ODS consuming sector. ODS
phase-out actions are fundamentally affected by the export orientation, ownership structure, and size
and formality of ODS consuming enterprises, and by the size of the existing capital stock requiring
constant ODS use. These four factors and considerations about how governments or the Multilateral
Fund may influence them, if possible, are discussed below.

Export Ortentation of ODS Consuming Industries and Enterprises

277.  Enterprises and industries that sell products on the international market are generally much
more active in phasing out ODS than industries that concentrate on domestic markets in Article 5
countries. This is especially true in sectors that export to developed countries which have additional
or more accelerated phase-out requirements. In addition to these direct pressures fostered by the
export markets, industries claiming significant exports also demounstrate access 10 more information
about new technologies than sectors with no infernational linkages.

278,  On a related note, a number of Article 5 countries with strong linkages to neighboring
developed country markets have put in place plans to phase out faster than required. These linkages
are regional in nature, such as Botswana’s link with South Africa and Mexico’s link with the United
States. Based on these plans, it appears that the dependence or close ties of some Article 5
countries’ economies and markets with those of neighboring non-Article 5 countries tend to
accelerate the phase-out in those Article 5 countries.

7 "fechnologies® are assumed to include cquipment as well as the chemical itself,
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Ownership Stucture of ODS Consuming Enterprises

279.  Full or partial owncership of an enterprise by # government or multinational corporation plays
a strong role in driving and lacilitating that cnaterprise’s ODS phasc-out plans.  Multinational
enterprises often accelerate their phasc-out plans, for example, in order o maintain world-wide
technological consistency in their products. They may also do so to promote their public images as
vendors of cnvironmentally responsible products.  The export orientation of many multinational
enterpriscs contributes to the pressure to eliminate QDS use as well.  Multinational access to
information, technologies, and skilled support olten facilitates these technology transfer efforts.

280.  With respect Lo multinational companies and international partnerships, however, the phase-
out is sometimes delayed partially as a result of Multilateral Fund rules. These rules reduce funding
for enterprises that are foreign owned. Some Article 5 country enterprises have reportedty postponed
the ODS phase-out because they cannot obtain full incremental cost funding from either the
Multilateral Fund or their foreign partners. Regardless of whether this result is consistent with
broader Muitilateral Fund objectives, it does alfect the feasibility of some phase-out efforts.”®

281, Government control of enterprises may also affect the ODS phase-out. In at least three
cases, for example, government control of certain enterprises has helped accelerate the transition to
non-ODS technologies. In one example, the government enterprise is so dominant within a particular
sector that its ODS phase-out actions are expected to prompt private sector enterprises in the sector
to act as well. The government actions will demonstrate new eguipment and facilitate the flow of
information about alternatives. In another country, the government agency responsible for ozone
tssues maintains enough autbority to direct some enterprises or industries to stop using ODS. Finally,

in countries with a state-run economy, government policy makers rather than enterprise managers
may make the key phase-out decisions.

Size and Formality of Enterprises

282.  Based on data collected for this study, the phase-out is proceeding much more slowly in the
smaller and more informal portions of various industrial sectors. Many small and informal enterprises
are diffuse, lacking tn technical sophistication, and not linked to formal f{inancial institutions, large
technology suppliers, or the government. As a result, these enterprises tend to be less informed
about the phase-out (0 begin with, less likely (o initiate phase-out activities on their own, more
difficult for technology suppliers, OPUs, and implementing agencies to identify, more difficult to
provide information to, and more difficult to organize for Multilateral Fund projects. Furthermore,
the available alternative technologies in some sectors, such as aerosols, are sometimes too large in
scale for very small enterprises in some countries to use cost-effectively ™ Various parts of this
chapter reference these important difficulties regarding small and informal enterprises.

Section 5.3.2 discusses Multibieral Fund rules in more detail,

The non-0135 technologies may require too many or cemplicated resources or facilities © operate, and in

sOMe circumstances they can funciion only on o large seale with high outpet that is oo much for smait or
informal caterprises to hundle,
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Size of Lxisting Capital Stock Requiring Constant ODS Use

243, A substantial raction of equipment it many sectors requires constant QDS use. One obvious
cxample is refrigeration equipment that carries an ODS charge {or several years. Use of many of
these types of cquipment, such as domestic relrigerators, is growing in many Article 5 countries,
including thosc visited by the Study Team.®  Furthermore, as the existing phase-out schedule in
many countrics requires that much of this equipment be cither replaced or serviced with ODS that
are provided through local reclamation and recyeling facilities or through an ODS servicing taii, an
accelerated schedule would further compel these actions. Since widespread and comprehensive
equipment retrofits are generally thought not to be feasible by some representatives of the
Multilateral Fund and by managers of several enterprises in Article 5 countries, extensive recovery
and recycling projects or a servicing tail to provide ODS supplies for existing equipment seem (o be
important far any accelerated phase-out schedule 8!

5.2.1.2 Production. Supply. and Cost of QDS Technologies and Alternatives

284.  The direct costs of ODS versus pon-ODS technologies play a significant role in helping drive
the phase-out in some countries. According to generally accepted economic principles, enterprises
will eventually phase out if ODS costs are higher than alternatives, and they will phase out sooner
if the difference in costs becomes larger. Furthermore, ODS cost is partially a function of supply,
such that a supply reduction would drive up prices. thus supporting the phase-out. Additionally, these
same cost or price incentives will help encourage research, development, and production of new
alternatives. High ODS prices, potentially but not necessarily linked to ODS supply, should therefore
be considered as one factor that can contribute to the phase-out. An important consequence of high

QDS prices, of course, is that they shift a larger portion of the phase-out burden to the local
consumers.

285.  All but one of the ODS producing Article 5 countries visited by the Study Team plan to
continue producing ODS at current or accelerated rates under the provisions of the Montreal
Protocol. This continued production will most likely dampen upward pressure on ODS prices and
potentially undermine the power of market forces to promote the complete phase-out in these
countries and in their ODS export markets. On the other hand, international demand for ODS by
other non-producing Article 5 countries may drive up prices and stimulate some phase-out actions.

286. These price and supply issues warrant special attention during the consideration of the final
years of the phase-cut and during consideration of ODS production for a servicing tail. These issues
relate (o the typical economies of scale seen at ODS production facilities. First, current large ODS
producers may be rcluctant to produce at low levels unless production subsidies were offered.
Second, if these producers generate large enough supplies to make their operations cost-effective
withoui subsidies, they might need to produce surplus ODS that could not be absorbed by the

60 There arc press repor(s in at leust one Article 5 couniry suggesting that the local government is developing
policies 10 incrgase the flow of ODS-consuming equipment inlo their country in order 1o sustain the market for
local GBS praducers and 10 achieve g higher baseling refative 1o later anticipated cutbacks.

61 Managers of several farge Article 5 couniry enterpriscs that use refrigeration equipment said that logisticatly

they would nol be able 10 coordinate the reptacement of equiprment 1w all their facilities for many vears, even if
the financing were avatlable.
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servicing tadl, perhaps resulting in widespread low ODS prices which might become an incentive for
other enterprises (o continue or start using QDS again.

5.2.1.3 Information Flow: Prices, Alternative Technologics, and Available Financing

287.  The operation ol the market is allected by the fevel and quality of information available to
technology producers, suppliers, and consumers. Many market forces will not contribute o a timely
ODS phase-out if these eritical actors do not reecive certain information. including:

Clear ncar-term and fong-term price signals for ODS technologies and alternatives;
Authoritative data on the availability and technical and financial details of alternatives;

Data for technology producers and suppliers on potential projects in Article §
countries. 1o encourage them o market their products and services; and

Information aboul the availability of financing for phase-out projecs.

288.  The data collected by the Study Team demonstrate that this information is not flowing openly
in many Article 5 countries. ODS prices in some sectors and countries do not appear high enough
to play a role in rapidly stimulating the alternatives markets, and the institutions involved in Article 3
phase-out efforts are generally not providing a wide distribution of this information at the enterprise
fevel. %2 Similarly, the majority of enterprises interviewed lacked complete information about the
impending ODS phase-out and their options for dealing with it. Furthermore, enterprises often
doubt, sometimes justifiably, the credibility of information they do have about the viability of
alternative technologies or the reality of the phase-out. These problems are generally exacerbated
in the small and informal seciors, where there are fewer international ties or connections to large
chemical suppliers and trade associations. The Study Team even encountered two specific cases
where enterprises resisted clearly profitable investments in alternative technologies because they did

not realize or understand the business opportunities. This delay in technology transfer is a factor of
poor information flow.%*

289, Information flow would become even more important with any accelerated phase-out
schedule. Unless ODS prices seen by consumers rise drastically, significant market interventions
would be required in most countries to facilitate the flow of phase-out. price, alternatives, and
{inancing information. Without reliable data of this type and with no other incentives, few enterprises
can be expected to make potentially costly and disruptive changes in their processes.

5.2.2  The Montreal Protocol and the Multilateral Fund

290.  The second primary {actor affecting the phase-out is the existence of the Moatreal Protocol
and the Multilateral Fund. These institutions represent the commitment made by the over 100
countries that came together and pledged to eliminate ODS use globally.  As such, they provide
powerful incentives for countries 1o stop using ODS. The Montreal Protocol itsell, as a high profile

62 As noted in the previous section, this may be partially refated (6 kocal ODS production,

63 " . & Lo . .
These two opporiunities were [or coderprises venting sigaificant amounts of ODS in the sclvents cleaning and
mobile air conditianing scorors.
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global agreement eodorsed by governments and including distinet obligations for signalory countries,
provides the international focal point and legitimacy that drives the entire phase-out effort.
Furthermore, the provisions contained in the Montreal Protocol affect markets for ODS technologies
and their alternatives in a way that clearly helps guide phasc-out planning by enterprises and
governments,

291.  The existence of the Mullilateral Fund as part of the Montreal Protocol s also extremely
important at this point in time. The Multilateral Fund is the institutional mechanism for covering the
incremental costs of the phasc-out in Article 3 countries. At a lield levell if enterprises believe the
global phase-out will oceur, they see the Multilateral Fund as a mechaaism for eliminating or lowering
their portion of the cost of technology transition.  In many circumstances, this has proven to be a
powerful incentive to encourage enterprises to initiate phase-out projects.  Additionaily, the
Multitateral Fund's information and {inancial resources have encouraged projects in certain sectors
and couniries where action would not otherwise be occurring for many years. Furthermore, several
countries stated explicitly in their Country Programmes and through interviews that they will not be
able to achieve a phase-out by Lhe target dates without assistance from the Multilateral Fund,
signaling the symbolic and praciical importance of this institution,

292, Current uncertainty among individuals that the Study Team interviewed about fulure
replenishment of the Multilateral Fund scems to have several counteracting effects. Some Article 5
governments are accelerating their efforts to implement projects under the Fund tn order to secure
a large portion of the available resources before those resources are potentially exhausted. On the
other hand, uncertainty about available funding (and about the overail funding process) has
discouraged some enterprises from initiating projects with the implementing agencies. Similarly, the
fact that some donor countries have at times falten behind in their contributions has contnibuted to
these signals of funding uncertainty to some Article 5 countries and may have threatened, though not
necessarily affected, the timely implementation of certain projects.

5.2.3 Article 3 Country Governments: Policy Actions and Establishment of the OPU

293, The third primary factor affecting the phase-out is actions taken by the Article 5 country
governments. This includes the establishment of a functioning OPU and the implementation of
policies that directly atfect ODS production, consumption, and commerce. The OPU plays an
important role as a focal point for phase-out activities in a country. Although the OPU may not
directly influence project execution, it can nevertheless have an impact on a country’s phase-out by
facilitating in-country coordination efforts, Without a functioning OPU of even a minimal size, the
Secretariat and the implementing agencics cannot provide services as effectively to the country. The
basic existence of the OPU would be more significant under accelerated phase-out scenarios, where
the Multilateral Fund becomes more important than it currently is in achieving the global ODS
¢limination. While Section 5.3.4 discusses additional aspects of OPU structure that may speed up or
slow down technology transter efforts, such as the number and skills of OPU staff, the fundamental
point here is that OPUs are critically necessary -- regardless of their structure and organizational
placement -- in order for the Multilateral Fund o operate effectively.

294, In addition to establishing responsive OPUs, direct policy actions by domestic governments
can also significantly affect the [easibility of phase-out scenarios in some Article 5 countries. This
may include, for example, import quotas, voluniary or mandatory ODS use or production controls,
ODS ar technology taxes or subsidics, or other types of domestic policy mechanism. Evidence of the
clear tmpact of such policies is limited since few Article S countries have pursued much of this type
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of action to dawe. In at least one Article 5 country, however, quotas and use and production
restrictions have clearly set the stage for an carly national phasc-out, and, in others, some ol these
actions have lacilitated if not enhanced the movement o climinatc ODS use.

295, In these limited cases, these policy actions facilitate the phase-out in two distinet ways. First,
they prompt the {low of authoritative information regarding ODS and alternatives among enterprises
and industries, businesses react by trying to understand the implications of the global phase-out and
to look for alternatives. Second, the voluntary and mandatory use restrictions, where they are in
place, are fairly cifective at eliminating waste and increasing ODS use efficiency. The import quota
systems may also be effective in controlling ODS flows into a country, although they mostly have been
used for data gathering rather than for a control role as of yet. There also exists at least one case

where an Article 5 country is planning to subsidize ODS technologies in the short term, with obvious
implications for the feasibility of a quick phase-out.

524 Time Required for Societad Traasition

296.  The fourth and final primary factor affecting the phase-out relates to the time inberently
required for this scale of global industnal transition. Agencies and individuals responsible for
complying with the Montreal Protocol face a complex challenge. With limited resources, they must
foster difficult technological transformations in diverse economic sectors. To do so successfully, they
must overcome an array of technical, institutional, economic, and political constraints at the national
and international levels. Furthermore, they musi do so amidst many additional constraints and
complications. This may include, for example, priority given to other critical social policies, varying
levels of regulatory support, limited institutional capacity, sparse technical and economic data, or lack
of local experts familiar with the latest developments in non-ODS technology.

297.  Several individuals interviewed by the Study Team drew comparisons of the timeframe for
Article 5 phase-out to the time taken by developed countries to phase out ODS. It was noted that
many such countries began the phase-out with CFC controls in aerosols in the late 1970s, and will
complete the phase-out at the end of 1995, about eighieen years later. While the comparison is not
a perfect one -- ODS alternatives ip most applications have been developed in just the last few years
-- it is important to keep in mind the complexity and enormity of the phase-out task in Article 5
countries, and the remaining need for technological development to meet the distinct circumstances
in many of those countries. There was broad consensus among those interviewed that, for these

reasons alone, a final phase-out date of 1996 or 2000 for all Article 5 countries would be extremely
difficult ar impossible to achieve.

5.3 SECONDARY FACTORS POTENTIALLY AFFECTING PHASE-QUT SCHEDULES

298.  As explaincd in Section 5.1, the following factors may slow or accelerate the rate of
technology transter and thus affect the feasibility of alternative phase-out schedules in several ways.
They may combine or interact in some countries or industrial sectors 1o bring QDS phase-cut to a
temporary hall. They may also contribute to the uncertainty or risk surrounding phase-out projects
perceived by ODS consuming enterprises, causing those enterprises to delay their phase-out efforts.

Alternatively, some of them may act as catalysts to make technology transfer projecis happen sooner
than they would have otherwise,
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5.3.4  The Process of [dentifying, Evalnating, and Selecting Non-ODS Technalogies at the Project
Level

299, The overall raie of weehnology transfer is aftected by the fundamental choices that prompt
enterprises o stop using ODS and by factors that influence how enterprises identify, evaluate, and
select replacement technologies. These factors may include, in addition 10 the major incentives and
impediments deseribed above, the institutional capacity of the ndividual enterprise and the
involvement of other actors such as equipment vendors and implementing agencies in the firn's
decision making. Success in this process will result in an clficient enterprise-level QDS phase-out,
while {atlure can lead Lo delay in phase-out decision making and to project abandonment during or
after installation of the new technologies. This may oceur, for exampte. if those technologies do not

meet the actual local needs or are not sustainable with local resources. This section presents
additional information on these factors.

5.3.1.1 Limits on Currently Available Technologics

300.  Alternative technologies are not always available in a form or scale appropriate to certain
Article 5 country enterprises.  For example, some non-0ODS alternatives trom developed countries
do not function in humid climates, various technologies require constant water or electricity supply
or quality that are not available to enterprises in particular areas, and others require maintenance and
upkeep by skilled technicians who often do not exist in a particelar country or who are not readily
available. Furthermore, during the data collection phase of the Study, two enterprises were found
that have not been able to identify any suitable non or low-ODS alternative as of yet. As noted
earlier, non-ODS technologies may also be designed to function on oo large a scale to match the
needs and abilities of certain small or informal enterprises.

5.3.1.2 Uncertainty About Alternative Technologies

301, Uncertainty and lack of credible information about the performance and efficiency of non-
ODS technologies and about potential future regulation of equipment that uses HCFCs (because of
their ODP), HFCs (because of global warming polential), and other greenhouse gases sometimes
confuse enterprises. Enterprises often prefer to continue using known technologies that carry low
risks and are reluctant to replace their current ODS-consuming processes until they know that the
alternative they are investing in will perform at acceptable quality levels and will not need to be
replaced again in the near future. This causes many enterprises to continue using their QDS-
consuming processes even when assistance is available for conversion to new technologies.

5.3.1.3 Capacity of the Enterprise 1o Manage the Technological Chanse

302.  The process of identifving, evaluating, selecting, installing, and maintaining new technologies
often requires significant resources and skills. Many enterprises and certain entire industrial sectors
in various countries do not have the capacity (o manage this process. Thev often do not have access
to comprehensive or delatled information, skilled technical and financial staff, faboratory or
engineering {acilities. or other necessary resources.  In this situation, enterprises become confused
and cannot manage the information they do have about alternative technologies and about the ODS
phase-out. This problem is enhanced by the scareity of local engineering consultancy capabilities in

some countrics. These problems are often exacerbated further in some small and informal sectors
where average technical education tends 10 he low.
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5.3.1.4 The Willinpgness and Ability of Outside Actors to Assist the Enterprise

303, The assistance of actors outside the enterprise has often helped resulve these problems,
especially when that assistance is provided on an ongomng basis:

Equipment vendors’ marketing efforts, when they exist, oflen include provision of
inlormation about alicraatives and sometimes include offers to modily equipment to
meet local circumsiances;

Chemical Vendors, especially large ones, trequently provide information about various

non-0ODS technologies or about vendors of non-ODS technologies to their customers
and others;®

. Implementing agencies under the Multilateral Fund provide partial or complete
assistance with technology identification, evaluation, and selection; and

Non-governmernt organizations can influence the range of technical options at the
international level and at the pational or local level within certain countries.

304.  One problem associaied with assistance {rom these actors is that enterprises still do not always
receive complete, accurate, or unbiased information. Data from this study suggest that the technology
and chemical vendors and the implementing agencies sometimes prefer certain technology options
for given ODS applications. Enterprises that recognize these biases may remain confused and
hesitant to act.  Enterprises that do act on uncertain information run the risk of obtaining
inappropriate or inadequate technologies which they may later discard, possibly inducing a return to
ODS consumption®® Repardless of these points, however, many enterprises say that outside
assistance, specifically ongoing assistance provided by the implementing agencies and by technology

and chemical suppliers, has been critically important in their ability to make technology decisions and
move ahead with phase-out plans.

3.3.1.5 Market Expioitation by Owners of Proorietary Technologies

305.  Another factor that delays the rate of technology transfer is the unwillingness of some private
sector technology owners to supply Article 5 countries. Limited cases suggest that this problem exists
because the supplier wants to avoid creating competition for their own products in the interpational
or Article 5 country market. The World Bank’s Ozone Operations Resource Group (OORG) Report
Number 4 discusses this situation relative to chemical producers when Article 5 country enterprises
would receive the technology at prices subsidized by the Multilateral Fund.%® The Study Team was
also told about technology suppliers who Fear that their intellectual property rights will pot be
protected and their technologies will therefore be rephicated without permission in some countries.

Efforts by equipment and technology vendors are usually enterprise-specific, thus helping the particular
enterprisc they are in contact with but not providing broad-based dissemination of information.

63 Return 0 ODS consumpiion is & concern particsiarly in recovery and recycle projects where technicians can
casily revert to venting the ODSs and in other projects with low tevels of chemical-dependent capital investment,
60

Techpical Considerations Jor Chiorofivorocurbon Alterpatives Production in Devejoping Countries, The Worid
Bank, Ozone Operations Resouroe Group Report Number 4, October 1993
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Additionally, in at least one of the countrics visited Tor this study, a developed country supplier
inststed on forming a joint venture with the Artick: 5 country enterprise belore granting the rights
to use the non-ODS technology, This raised the perceived costs o the local enterprise, in terms of
absolule price and control over their business, and they rejected the technology transler deal.

3.3.2  'The Terms of Project Financing for Article 5 Country Enterprisey

300.  The terms of Gmancing that are olfered to Article 5 enterprises for projects to convert to
alternative technologics also allect the rate of technology transfer.  These factors include the
incremental cost rule applied by the Muliilateral Fund, the principles for reimbursing enterprises,
especially in situations where incremental costs are not fully covered [rom the point of view of the
enterprise, and the availability 1o enterprises of alternative sources of funding. This section discusses
how these {actors affeet the rate of echnology transfer in Article 5 countries.

5.3.2.1 Mululateral Fund Incremental Cost Rule and Principles of Remmbursement to
Enterprises

307. The Study Team received various comments regarding the Multilateral Fund rule that only
the incremental costs of conversion to low or non-ODS technologies will be financed. These
comments included statements concerning the actual utility of this operating principle for promoting
the phase-out, as well as expressions of peoples’ contusion over how the rule operates. Foremost,
this incremental cost rule has limitations in terms of the incentives it provides for enterprises to stop
using ODS.%" Depending on levels of uncertainty and risk, with incremental costs fully subsidized
an enterprise may still be indifferent between its current and the alternative technologies. Additional
incentives of some kind are often necessary to induce the enterprise to switch, such as international
market pressures or the distribution of authoritative information about the long term viability of the
alternatives. Grants provided under the Montreal Protocol which do not fully cover all the
incremental costs from the enterprise’s perspective, therefore, provide even less incentives for an
enterprise to phase out. This may be the case with projects where cost calculations truncate
operating costs. projects that use current ODS nominal prices rather than pre-Protocol prices, and
with enterprises that are partially foreign owned where the foreign equity partner or the enterprise
will not pay a related fraction of the costs. 1t should be noted that the Executive Commitiee bas put
in place provisions for distributing incremental costs within a country’s sectoral phase-out strategy to

several projects, including projects with net incremental savings. Enterprises may not be aware of
this, however.

308.  On a related topic, the Executive Commitiee’s policy not to provide grants to pay for
technology conversions where increased profits offset project costs sometimes results in the continued
use of ODS-consuming technologies. This is true when the flow of technica!l and financial
information to enterprises is incomplete and the enterprises do not recognize or believe the benefits
of switching to the non-ODS pz‘sa':,res;s.‘f’8 They therefore will not do so without outside financial
assistance, or without receiving significant information about their non-ODS alternatives that

87 s section analyzes only the incentives and impediments to QDS phaseout generated by the reimbursement

principles of the Multilateral Fund. This section does not consider other Multilateral Fund objectives that these
principles may serve, such as conserviay scarce Fund resources, nor does # address normative issues regarding
obfigations of countrics and enterprises to phaseowt.

8 = . - .
O Section 3.2 cites cxamples of this situation.
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authoritatively demonstrates the benelits ol conversion.  Tmplementing agencies cited  limited
examples where visits by thelr techanical experts and consultants did Tacilitate this information flow
and induce enterprises 1o change to non-ODS processes without further assistance {rom the
Multilateral Fund.

309, The Exccutive Committee has addressed the issue of providing assistance 1o projects with net
incremental savings in its Implementation Guidelines. The guidelines provide lor the provision, for
investment projects with short payback periods (i.c., 1-2 years), ol highly concessional loans. If an
implementing agency believes that a concessional loan is appropriate for a given project, it could
reeommend this action 10 the Executive Committec for approval. At the time this report was
prepared, however, no implementing agency had as yet requested this action be taken. None of the
implementing agencies have the authority to provide concessional loans from Trust funds held by
them, so funds for the concessional Joans would need o come from another source.®”

310. The pereeived lack of consistency, clarity, and precision in administering some of the
Multiateral Fund rules, especially regarding project content and cost requirements, has reportedly
also slowed the process of project formuiation and approval by the Executive Committee and the
implementing agencies.” Despite the establishment of guidelines by the Executive Committee,
there appears to be continuing confusion regarding Multilateral Fund rules, which is attributable to
a number of factors. Loose rule definition and discretion in applying rules does permit flexibility and
provide 2 mechanism for achieving consensus at times. Confusion regarding the rules, however, also
leads to perhaps additional work by the Secretariat, implementing agencies, OPUs, local financial

intermediaries, and enterprises as they debate how to proceed in preparing and presenting projects
for approval.

5.3.2.2 Financing for ODS Phase-out Projects from Non-Multilateral Fund Sources

311.  Data collected for this study indicate that enterprises in many Article 5 countries have a
difficult time obtaining financing for ODS phase-out projects from sources other than the Multilateral
Fund. While private sector or non-Fund financing has sometimes been obtained in circumstances
where other strong incentives are present, such as export pressures, ODS phase-out projects in
general are not profitable and thus firms in some countries without large cash or capital reserves have
had difficulty obtain financing in commercial markets.

533 The Governance Structure and Operation of the Multilateral Fund

312, Several distinet aspects of the Multilateral Fund'’s structure and operations affect the rate of
wechnology transfer. Foremost, as highlighted at the beginning of this chapter, the basic existence and
operation of the Multilateral Fund is an enormous incentive that promotes the ODS phase-out in
many ways at the enterprise, national, and global levels. The comments in this section regarding
relative rates of technology transfer must be considered within that broader context. Tt is important

69 Refer to document UNEROzLPro/isCony/3/18/Rev. 1, Annex 111, Section V, paragraph 3. See also the draft
report prepared by the Fund Secreturiat entitled "Projects That Might Realize Net Incremental Savings"
(UNEP/OzL. Prof/lixCom/13/42).

T Ihe Executive Committee established guidelines for the preparation of project proposals at its Fifth Meeting
and guidelines for project presentation at its Seventh Meeting. These guidelines subsequently have been revised
1o clarify and amplify existing deeisions.
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to note that this section again [ocuses narrowly on the rate of technology transfer and does not
consider how these factors retate to other Multifaweral Fund objectives. This scetion addresses the
internal procedures of the implementing agencies as they relate to Montreal Prolocol activities as well
as the operation of the Exceutive Committee and the Fund Secretariat.

5.33.1 Percoived Mission and Priorites Among Muluple Agencies and the Execuiive
Commitice

313, Exhibit 3-1 in Chapter 3 presents the key actors involved in ODS phase-out efforis in
Article 5 countries. The Executive Commitiee, Secretariat, and implementing agencies have different
roles o play in the project development, approval, and impiementation proces. The Executive
Commitiee is responsible for establishing Fund policies and making funding approval decisions. The
Sceretariat, in addition to other duties, reviews project proposals prior to submiital to the Executive
Committee for a final decision. The role of implementing agencies, defined through various legal

agreements, consists of assisting Article 5 country governments in identifying, developing, and
implementing projects.

314.  Although the roles of the Executive Committee and the implementing agencies have been
defined, there appears to be a perception in the field that differing and confusing priorities and
objectives sometimes emerge between the Executive Committee and the implementing agencies --
including cost effectiveness, technical criteria, safety criteria, and development criteria - slowing

technology transfer efforts by requiring frequent repetition of tasks or redesign of projects prior to
submittal to the Execuiive Committee.

315, The involvement of multiple agencies for administering the Multilateral Fund also sometimes
fosters confusion and delay in project development and implementation. The Executive Committee
has accepted the internal procedures of all of the implementing agencies for carrying out Montreal
Protocol activities, including their legal provisions for disbursements. Because the project cycles and
operating modes differ among the implementing agencies, however, in some cases there appears to
have been confusion regarding the appropriate procedures an enterprise or Article 5 government
should follow in project development. Specifically, confusion or disagreement over Executive
Committee policies leads to perhaps unnecessary repetition or duplication of tasks at the project
design, review, approval, and funding stages, Projects can get reviewed for technical and financial
features, for example, two or three times within a country (by the enterprise, OPU, and local financial
intermediary), twice or more by the implementing agency, and once by the Secretariat prior to
submittal to the Exccutive Committee. While reviews along the process are certainly necessary, the
problem arises when project reviews by the various entities involved in the process provide
mconsistent feedback, leading to confusion and delays while the Secretariat, implementing agencies,

OPUs, local financial intermediaries, and enterprises debate how to proceed in preparing and
presenting projects for approval.’!

316.  Conversely, multiple agencies operating simultaneously tend to produce variety and creativity
in project design. Multiple agencies may also be able to put forward a larger total number of projects

than fewer agencies could, even if their specific roles, or the tasks within their roles, are not always
well defined.

] Large organizations aften experience difficulties when expanding the scope of their operations.  Several of the

organiztions sssoclated with the Multitaterat Fund have been actively pursuing efforts (o increase the
effectivencss of their operstions.
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5.3.32 Operating Procedures of the Implementing Agencies

317.  This study specifically does not evaluate the relative merits of the operating procedures of the
various implementing agencies. Some common componests of those operating procedures are worth

mentioning, however, because they were hig}hlighted multiple times during the data collection effort
as affecting the rate of technology transfer: 2

. Procurement and fund disbursement procedures: The rate of technology transfer is
sometimes affected by complex preparation, technical review, negotiation, and
contracting procedures for international procurements. This reflects, for example,

dealing with equipment suppliers in multiple countries and coordinating between
technical reviewers.

The degree of active coordination between the multiple actors involved in project
implementation: During project implementation, equipment and resources must move
among many actors, including technology suppliers, recipient enterprises, OPUs,
implementing agency contracting staff, implementing agency administrative staff,
customs offices, shipping companies, and others. Projects where a central coordinator

manages these interactions generally experience fewer delays than projects without
such a coordinator.

The degree 1o which mechanisms are put In place 1o ensure the sustained use of the
non-ODS technologies: Some tension exists between the need for rapid project
implementation and the need to ensure the capacity and incentives for enterprises to
use the non-ODS technologies in the long term. This may include, for example,
ensuring long term parts supply and maintenance support. This is especially relevant
in cases where discouraged enterprises could easily revert to their previous ODS-
emitting procedures, such as with refrigerant recovery and recycling projects.

318.  The rate of technology transfer under the Multilateral Fund can be enhanced or diminished
depending on how the implementing agencies handle each of these operational factors. Also, OPUs
report that it takes months and sometimes years to learn the different operating procedures of the
different implementing agencies. It also takes a long time to forge effective working relationships

with agency staff, whose occasional replacement prior to project completion sometimes further delays
projects,

53.4 The Structure and Operation of OPUs in Article 5 Countries

319.  Section 5.2.3 discusses the primary and fundamental roles of Article 5 country governments,
including OPUs, in affecting the feasibility of alternative phase-out schedules. This section presents
additional observations, drawn from the Study Team’s data collection effort and analysts, on how
OPUs affect the rate of technology transfer in secondary ways that may affect the overall phase-out.

” It should be noted that there are significam differences in the operating procedures of the impiementing
agencies, including differing capacities for actually exesuting projects once they have been approved by the

Executive Committee, For a sammary deseription of the operation of each implementing agency’s Montreal
Frotocol activities, please refer to Attachment 2 of the report.
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320.  The structure and operation of OPUs varies tremendously among the Article 5 countres.
This in turn atfcets the rate ol technology transter. Some OPUs are autonomous organizations while
others are part ol larger goverament ageneics, such as the national minisiries responsible {or
cavironment, development, industry, linance, or health. Some OPUs have muitiple stalf dedicated
solely 1o ozone protection issucs, others have only one stalt person whose primary responsibilities o
the ageacy have litde to do with vzone, and other countries do not have anyone working on this issue
on a daily basis. Similarly, some OPUs are intimatcly involved in all stages of project development
and implementation while others play a passive role.

321.  Differing social priorities, political priorities, levels of available resources, and institutional
capacities of Article 5 countries account {or these variations. In addition, the specific skills, taleats,

and personalitics of individuals i the OPUs can have an impact. The critical factors that atfect rates
of technology transfer include:

Whether the OPU has the awthority and capacity to coordinate with the implementing
agencies. As discussed in Section 5.2.3, a [undamental OFU function is to provide a
tocal coordinating point for implementing agencies. Without someone to fulfill this
role tn a country, even if it is a single individuoal in some agency who accepts no other
ozone phase-out responsibilities, the Fund cannot operate very effectively, if at all.

Whether the OPU's institutional capacities are sufficient to support the roles and
responstbilities they adopt. Some OPUs do not have the technical skills, time, or other
resources to conduct certain tasks. When such OPUs accept responsibility for those
tasks, like technology research or coordinating or facilitating all meetings between

implementing agencics and enterprises, the phase-out process may become bogged
down in that country.

Whether the OPU adopis a role that is duplicative of the Secretariat, the implementing
agencies, local financial intermediaries, or enterprises. OPU actions that have at times
slowed the rate of technology transfer under the Multilateral Fund geperally relate
to OPU desire to control projects or to be involved at all stages, even when this
duplicates the responsibilities of other agencies or is beyond the OPU institutional
capacity. While each sovereign party to the Monireal Protocol can clearly organize
its phase-out efforts in the manner it believes is most appropriate, agencies operating
under the Muttilateral Fund do maintain certain distinet responsibilities, and OPU
involvement in these same tasks without careful coordination or agreement can slow
doawn the process. In some situations, this involvement may include technical review
of projects, central coordination of projects, and many other tasks. This sugpests
again that all agencies and individuals responsible for projects should carefully
coordinate with each other and perhaps explicitly agree on their mutual roles.

Who directs the QPU. OPU effectiveness in carrying out different roles varies
depending on the personalities, training, and experience of the QPUs staff. Traits
that affect the success of technology transfer efforts include staff organization,

aggressiveness, political savvy, and willingness and ability to deal with other national
and international actors in the public and private sectors.
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322, OPU actions around the world that seem 1o have been particularly suceesstul in promoting

technology transter, as kong as individual OPU institutional resources are suflicient to support these
activities, include:

Dircet policy actions, whea they have oceurred, to atlect ODS supply and
consumplion, such as voluntary agreements with industry, import guotas, consumption
restrictions, and other similar actions;

. Information dissemination to industry specifically regarding the ODS phase-out and
available financing, and inlormation dissemination to implementing agencies about
poiential projects;

Strategic planning in coordination with industrial groups for entire industrial sectors;

Coordination of the responsibilities and actions of multiple implementing agencies
that are operating within the country;

Providing information to implementing agencies about local technical, economic,
political, and cultural circumstances that will affect projects; and

. Advocating specific projects during Executive Committee deliberation.

323.  There is perhaps a linkage between the degree of OPU involvement in phase-out activities
now, even if they are duplicative of other agencies’ actions, and the institutional strengthening effect
of such involvement in the longer term. Given that the ODS phase-cut is a one-time effort, however,
it is uncertain how much tong-term institutional capacity and capability needs to be created in
Article 5 countries to support this objective. The ODS phase-out will be a time-consuming effort but
it will not need to be repeated once ODS are eliminated. As a result, making the investment in
capacity building on an 1ssue with a finite and non-repeating end may not be a critical endeavor. This
situation can be compared to the need for capacity-building for longer term. on-going issues such as
wastewater treatment or solid waste management, 10 name just two. Because the need for
wasterwater treatment or solid waste management is a continuing concern, it seems reasonable to
develop capacity for management of such issues in developing countrics. On the other hand, if a
significant amount of the skills and expertise developed through institutional strengthening efforts for

ODS phase-out activities are transferable to other, long-term issues, the investment in time and
resources may be worthwhile.

54 CONSEQUENCES OF DIVERSITY AMONG COUNTRIES FOR THE PHASE-OUT

324, As the Study Team assessed alternative phase-out scenarios, it quickly became clear that the
prospects for QDS phase-out are affected by different combinations of factors in different countries.
Rates of ODS consumption and technology transfer in each country, for example, refiect the unique
local interplay of all the factors presented in Sections 5.2 and 5.3. The net result of the varying
refative influence of these factors is that the ODS phase-out in some countries is occurring almost

as quickly as in the developed world, while at the other extreme, the phase-out to date in other
countries has been extremely limited.
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325, Variations in the significance of these lactors are rooted in these countries’ diverse economic,
technological, political, and cultural circumstances. The gross domestic product (GIDP) in some
Article 5 countries is less than US $2 billion, lor example, while in others it is more than US 3300
billion. Economic systems and structures, technological development, and the level of international
cconomic aclivity vary tremendously among countries.  Political systems and levels of institutional
capacity for dealing with this issue are also highly diverse. These circumstances and others result in
ODS consumption in Article 5 countries ranging from less than 20 tonnes per year in some (o more
than 15,000 tonnes per vear in others.

326, In the context of the existing Protocol with a single target phase-out date for Article 5
countries, the logical consequence of these differences is that the feasibility of a global phase-out
scenario is determined by the countries that eliminate ODS last, rather than by those that will phase
out sooner. Delayed phase-out may occur through deliberate planning or an unfortunate confluence
of circumstances in particular countries. Either way, the implication for determining a global phase-
out schedule is that particular attention must be paid to the interplay of the specific primary and
secondary factors as they apply to each country, or at least to groupings of similar countries. The
feasibility of distinct phase-out scenarios in different countries, for example, may be evaluated by
considering the role of international market dynamics, information flow, current technological
development, the operation of the Multilateral Fund, and other factors within each individual country
or within groups of relatively similar countries.

327.  The Study Team’s analysis of available country data suggests three general groupings of
Article 5 countries in terms of ODS consumption and phase-out feasibility, as well separate
consideration of a small set of particularly distinct individual countries. The first grouping includes
countries with relatively low GDPs, usually less than US $3.5 billion, that are fairly isolated
economically and in which most ODS s used for servicing rather than manufacturing purposes. The
second grouping includes countries with GDPs in the range of US $3.5 to US 320 billion that may
have a small amount of international economic activity and that demonstrate higher levels of
institutional capacity than the first group. The third grouping includes countries with larger GDPs
that have significant manufacturing activity and more international linkages. The individual countries
with particularly distinct ODS consumption circumstances includes those with very high relative
GDPs, high rates of ODS consumption, domestic ODS production capacity, large manufacturing
sectors that service both domestic and international markets, and perhaps large informal sectors.
These groupings have been carried over for use in the modeling framework in Chapter 6 as well,
because of the relatively consistent ODS consumption and technology transfer traits that they exhibit.

35 CONCLUSIONS

328.  Torecap, the Study Team used a structured policy analysis framework to sift through the data
collected for this project. The Study Team assessed policy and institutional factors with the potential
to impact alternative phase-out schedules by evaluating each stage of the technology transfer process
and the roles of key actors at each of those stages. It was determined that factors affecting the
phase-out within any given country can be classified either as primary, with a potential impact of
several years, or secondary, with an impact on the order of several months to one or two years.

329.  Four primary factors that do affect the feasibility of phase-out scenarios in specific countries,
and thus the global phase-out, were dentified:
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. Market dynamics;
The glabal commitment and Onancial support for the phasc-out;

The actions ol Articks § Country governments; and
. The tme required for socictal transition.

330.  Four sccondary {actors that may alfeet a particular country’s phasc-out were also identified:

-

The process of identifying, cvaluating, and selecting non-ODS technologies at the
project level;

The terms of project linancing for Article § country enterprises;
- The structure and operation of the Multilateral Fund; and
. The structure and operation of OPUs in Article 5 countries.

331.  Furthermore, prospects for ODS phase-out are affected by the interplay of these factors in
each country, or in groupings of similar countries, which in turn depends on the economic,
technological, political, and cultural circumstances countries face. As a result, the feasibility of a
global phase-out scenario is determined by the countries that are the last to phase out. To reflect
the idea of differences in the interplay of factors across countries, three groupings of similar countries
have been developed and applied to the modeling exercise.

332.  Based solely on its assessment of these policy and institutional factors, the Study Team
determined that successful implementation of the phase-out in all Article 5 countries by 1996 would
be impossible and that phase-oui by 2000 would be extremely difficult. This conclusion s rooted in
the fact that tens to hundreds of phase-out projects, often taking more than a year each to complete,
have to be implemented in each of approximately ninety countries. This time frame alone makes the
1996 date unatlainable. In addition, the physical. technological, and institutional capacities of the
implementing agencics, the Article 5 country governments and enterprises, and the world’s technology
suppliers would be severely tested by a 2000 phase-out date. Furthermore, many Article 5 country
governments have spent several years constructing policy frameworks based on target dates well after
2000, even to the point of encouraging QDS consumption now, while others have taken little policy
action as of yet. A 2000 phase-out would therefore first require prompt and definitive policy action

by a large number of the Article 5 country governments. and then determined efforts to lead their
industries through a very aceelerated phase-out.

333, The feasibility of phase-out dates beyond 2000 cannot be ruled out strictly by policy and
institutional factors. However, the possibility of meeting these targets may depend in part on the
implementing agencies’ abilities to provide support and interventions based on the unique interplay
of factars that alfect ODS consumption and phase-out within each country or group of similar

countries. The feasibility of global phase-out for these scenarios also remains dependent, of course,
on the actions of specific Article 5 country governments.

334, For all scenarios with phasc-out dates beyond the year 2000, these results and conchusions
must be considered along with the quantitative results from Chapter 6 and the data from Chapter 4.
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Each of these chapters carries distinct implications for the feasibility of alternative phase-out

scenarios. Chapter 7 summarizes and integrates the conclusions from each of these chapters into a
final assessment of the phase-out scenarios.



Chapter 6

RESULTS OF SIMULATION OF COSTS, ODS USE, AND ENVIRONMUENTAL IMPACTS

6.1 INTRODUCTION

335, This chapter presents estimates of costs, ODS use, and environmental impacts for cach of the
phase-out scenarios. Scctions 6.2 through 6.4 present three measures of costs: Fund costs, real
resource costs, and actual costs. Section 6.5 presents estimated environmental impacts including
forecasted QDS use and future concentrations of stratospheric chlorine and bromine.

6.2 FUND COSTS

336,  Exhibit 6-1 presents the costs to the Multilateral Fund of investment projects to reduce ODS
use, conversion of ODS production capacity, and nou-invesiment project activities. Investment
projects to reduce ODS use are divided into capital, operat;ng, and chemical costs for new equipment

and recyciang and retrofit costs for existing equipment.”> The following points should be considered
in reviewing these results:

337.  First, results are not presented lor a 1996 phase-out schedule. A 1996 phase-out was found
to technically infeasible in Article 5 countries because technologies to replace ODS use in new
equipment could not penetrate the market quickly enough to achieve a phase-ocut by this date. This
is reflected in the modeling framework by the model’s inability to simulate the achievement of the
required reduction targets. A 2000 phase-out was found to be techmcaﬂy feasible, but resulted in
costs of $3.8 billion to the Fund. These costs include $2.2 billion in retrofit costs.”®  All other

phase-out scenarios were determined to be technically feasible and involved relatively minor or no
retrofit costs.

338.  Second, as explained in Chapter 3, the costs of phasing out ODS production were estimated
under a varicty of different assumptions ab{}ut the quantity of production capacity to be addressed
and the rules under which the Fund would make grants for production projects. Per the instructions
of the Sub-Committee, an figure of $621 million has been included in all scenarios. This estimate was
spread over the duration of the phase-out and discounted appropriately. As a result, production
phase-out costs vary when presented at a 10 per cent discount rate, although they are constant in
nominal dollars. It should be noted that the figure of $621 million was assumed to include all
administrative costs associated with the production phase-cul.  As a result, non-investment costs
associated with the production phase-out have not been caleulated separately.

3 oas explained in Chapter 3, operating costs in this report are understond {o inchude only non-chemical

operating costs.  Chensent operaling costs wre tracked separately.
74 11 should be noted that retrofi wechnologies are chunging quickly and their costs are likely 10 decline
over time. I such redustions octur, the cost of the 2600 phase-out schedule would be reduced,
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Exhibit 6-1
Cost to Multilateral Fund by Type

investment Projects for Non-QDS Using Technologies

Phaseout New Equipment Existing Equipment Production Non- Total
Scenario Non-Chemical Phaseout | Investment
Capital Operating Chemical Reoyeling Retrofit
1996 - - - - - = - "
2000 616 368 {258) 88 2176 451 365 3,787
2006 518 331 (77) 157 270 353 205 1,757
2008 witall 391 203 {220} 183 a 212 165 935
2040 475 oz (30) 164 158 304 203 1.577
2010 witail 318 138 (155) 193 0 201 180 855
Fast 882 384 {248 &8 0 273 191 1.357
200611988 witail 510 328 {133) 167 0 240 194 1,307
201011998 witad 485 324 {111} 168 0 185 200 1,261
2000 w/4 years 508 846 {388) 37 2,176 451 385 3,785
2010 wi4 years 451 £47 {(31) 148 159 304 228 1,803
Exhibit 8-2
M *x
Cost to Multilateral Fund by Sector
($US 1993 Millions, Discounted at 10%)

Phaseout

Scenario Aerosol Feam Halon Refrig Solvent Other  Produetion Total
1996 - - = - . - - -
2000 0 55 69 3,040 108 63 451 3,787
2006 2 61 79 1,136 104 22 353 1,757
2006 witail 3 67 87 415 17 34 212 93%
2010 2 62 83 1,026 87 14 304 1577
2010 whtail 3 70 92 365 89 24 201 855
Fast 2 71 78 645 188 92 273 1,387
20081809 witail 2 83 83 775 111 32 240 1,307
2010/1998 witail 2 65 84 799 83 23 195 1,261
2000 w/d years 0] 8 78 3,137 61 61 451 3,795
2010 wid years 0 58 88 1,282 60 13 304 1,803

* Non-investment costs have been spread proportionally across all non-production sectors.
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339, Third, sceoarios with later phase-out dates have lower costs than those with earlier phase-out
dates.  There are a aumber of reasons for this including cost reductions due 1o technological
innovation, increased discounting of costs oceurring in later years, and avoidance of retrofits.

340.  Fourth, service tail scenarios show considerable cost savings. For instance, the 20006 phase-out
schedule costs $US 1.7 billion, while the 2006 phasc-out with tail costs only $US 935 million. These
savings occur primarily because relrigeration and production phasc-out projects are delayed and
because there are no retrofits in the tail scenario. The delay of refrigeration and production phase-
out projeets reduces costs because projeets are implemented later in the decade and thus are more
heavily discounted relative to projects in scenarios without a tail. In addition, avoided ODS use is
achieved later when ODS prices are higher, resulting in greater chemical savings due 1o its
elimination.

341, Fifth, the 2006/1999 and 20610/1999 tail scenarios have higher costs than the 2006 and 2010
tail scenarios. This is because the requirement that ODS use in new equipment be phased out in
1999 accelerates refrigeration projects, causing them to occur earlier and at a higher cost.

342,  Sixth, Fund costs for the Fast scenario are less than Fund costs for all non-tail scenarios. This
is in part because the Fast schedule has no retrofits due to its service tail. In addition, because
projects are implemented as soon as possible, the Fast scenario minimizes growth in baseline ODS
use occurring before the establishment of the base year. In other words. the quantity of ODS use
that must be phased oul is lower in the Fast scenario than in any other. Since the number of projects
required to achieve a phase-out is proporiional to the quantity of ODS use, the {ast scenario requires
tewer projects than other scenarios, and this reduces overall Fund costs.

343.  Seventh, the scenarios generally show significant chemical cost savings over time. This is
largely due to inexpensive alternatives implemented in the aerosols, foams. and solvent sectors (i.e,,
hydrocarbons, cyclopentane, methylene chlonde, chlorinated solvents, etc.). These cost savings exceed
the cost increases associated with the use of more expensive alternatives such as HCFCs and HFCs
in the refrigeration sector. Chemical savings are also influenced by the rise in ODS prices forecasted
to occur in each scenario. Because prices rise more quickly with earlier phase-out schedules, there
are increased chemical savings from avoided ODS use.

344.  Finally, in a few scenarios the Fund costs appear to be counter-intuitive. For example, the
Fund capital costs for the 2000 and 2010 phase-out scenarios change when the period that operating
costs are reimbursed increases from two to four years. This is explained by the fact that Fund costs
exclude consideration of projects with net incrementai savings. Some projects that have net
incremental costs with two years of operating costs have net incremental savings when four years of
operating costs are considered. These projects are not eligible for reimbursement, and their capital
cosis are no longer included in total Fund costs.

345 Exhibit 6-2 presents Fund costs for each of the major sectors:  aerosols, foams, halons,
refrigeration, solvents, other, and ODS production. In reviewing the costs by sector, it is apparent
the majority of costs occur in the refrigeration and air conditioning sector across all phase-out

sceparios. This is because the sector is capital-intensive with significant service requirements and
olten involves the use of expensive alternative chemicals.

346.  Exhibit 6-2 indicates that the aerosol sector will require very litte support {rom the Fund to
achieve the phase-out. This resull is driven by the significant operating cost savings in the aerosol
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sector resulting from the use of inexpensive chemicals like hydrocarbons and compressed gas. The
Study Team is aware that acrosol projects have received assistance from the Fund to-date, and that
this conclusion appears inconsistent with the model results. 1t is our beliel that this inconsistency
arises because the modeling framework employs price forecasts that result in significant chemical
savings and somc of the investment projects approved by the Fund to-date in the aerosol sector have
not considered the aperating cost savings associated with converting to these allernatives.

6.3 REAL RESOURCE COSTS

347.  Exhibit 6-3 presents real resource costs by type for each of the phase-out schedules. Exhibit

6-4 presents real resource costs by sector. A number of observations can be made concerning these
results.

348, First, total real resource costs are greater than total Fund costs. There are three main reasons
for this: (1) the Fund is assumed to reimburse two years of operating costs in this analysis, while real
resource costs include operating costs over the entire life of the project; (2) the Fund cost
calculation is based on rising ODS prices, while real resource costs are based on pre-Protocol ODS

prices; and (3) the Fund reduces the total cost of a project by its percentage of foreign ownership,
while real resource costs ignore fereign ownership.

349, Second, atthough the factors listed above tend to make real resource costs higher than fund
costs, there are some factors that reduce real resource costs relative to Fund costs. For example, in
the sector-by-sector results, some real resource costs are negative while Fund costs are zero or
positive. This result arises because projects with net incremental savings reduce real resource costs
(i.e., projects with net savings olf-set projects with net costs), but not Fund costs since, as a practical
matter, the Fund cannot use projects with net savings to off-set projects with net costs. Furthermore,
since real resource costs count operational and chemical costs over a longer period than Fund costs,
projects are more likely to show net real resource savings in sectors where chemical savings exceed

operational costs. These effects are particulatly apparent in the acrosols, halons, and solvents sectors
where chemical savings can be significant.

350.  Third, because production phase-out costs are already reflected in the prices of ODS
alternatives, they are already included in real resource costs. The production phase-out cost of $621

million assumed in the Fund cost caleulation is not added to the real resource costs in order to avoid
double counting.

6.4 ACTUAL COSTS

351, Exhibit 6-5 presents actual costs by type for each of the phase-out schedules. Exhibit 6-6
presents actual costs by sector. Actual costs are intended to reflect the incremental costs of the
phase-out over a baseline assuming implementation of the Montreal Protocol and the likely increase
in ODS prices to follow. Actual costs are often negative because of the chemical savings that result
from switching away from increasingly expensive ODS.
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Exhibit 6-3
Real Resource Phaseout Costs by Type

Investment Projects for Non-ODS Using Technologies
Phaseout New Equipment Existing Equipment | Production Non- Total
Scenario Non-Chemical Phaseout | Investment
Capital Operating Chemical Recycling Retrofit

1996 - - - - - - - -
2000 810 1,589 (767) 128 2,176 NA 365 4,299
2006 700 1,411 (505) 150 270 NA 205 2,232
2006 witail 552 895 {598) 184 0 NA 165 1,197
2010 645 1,331 (433) 156 159 NA 203 2,081
2010 witail 458 673 {581) 192 0 NA 160 902
Fast 889 1,656 (813) 122 0 NA 191 2,045
2006/1999 witail 699 1,397 (631) 160 0 NA 194 1,819
2010/1999 witail 656 1,368 {633) 160 0 NA 200 1,750
2000 w/4 years NA NA NA NA NA NA NA NA
2010 w/4 years NA NA NA NA NA NA NA NA

Note: Real resource costs are not presented for 4-year operating cost scenarios, which are distinguished only by their definition of Fund costs

($US 1993 Millions, Discounted at 10%)

Exhibit 6-4
Real Resource Phaseout Costs by Sector

Phaseout

Scenario Aerosol Foam Halon Refrig Solvent Cther  Production Total
1996 - - - - - - -- -
2000 {100) 122 {50) 4,275 (56) 109 NA 4,295
2006 (81) 81 (17) 2,213 (11) 48 NA 2,232
2006 witail (82) 95 (9) 1,130 (2) 65 NA 1,197
2010 (72) 73 {13) 2,099 {57} 31 NA 2.061
2010 whail (80) 93 (3} gos {52) 47 NA 902
Fast {105) 134 (55) 1,880 48 142 NA 2,045
2006/1999 witail (83) 91 {48) 1,804 (9) 63 NA 1,819
2010/1998 wihail (80) 88 {47) 1,804 (59} 45 NA 1,750
2000 w/4 years (100) 117 (49) 4,286 (62) 108 NA NA
2010 w/4 years (72) 72 (13) 2,128 (62) 31 NA NA

Note: Real resource costs are not presented for 4-year operating cost scenarios, which are distinguished only by their definition of Fund costs
* Non-investment costs have been spread proportionally across non-production sectors.
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Exhibit 6-5
Actual Phaseout Costs by Type

Investment Projects for Non-ODS Using Technologies
Phaseout New Ecuipment Existing Equipment Production Non- Total
Scenario Non-Chemical Phaseout | Investment
Lapital Operating Chemical Recycling Retrofit

1996 - — - - - - - -
2000 810 1,589 (3,268) {230) 2178 NA 365 1,441
2006 700 1,411 12,100} {19) 270 NA 205 468
2008 witail 5872 895 (2,573) {76} ] NA 165 (1,037)
2010 645 1,331 (1,581} 42 159 NA 203 800
2010 witail 458 673 {2,077} 7 o NA 160 {779)
Fast 889 1,656 {3,377 {234) 0 NA 191 {876)
2006/1999 witail 699 1,397 (2,581) {51) 0 NA 194 {342)
201011999 witail 656 1,368 (2,088} 18 0 NA 200 173
2000 w/4 years NA NA NA NA NA MNA NA, NA
2010 w/4 years NA NA NA NA NA NA NA NA

Note: Actual costs are not presented for 4-year operating cost scenarios, which are distinguished only by their definition of Fund costs,

Exhibit 6-6
Actual Phaseout Costs by Sector
($US 1993 Millions, Discounted at 10%)

Phaseout

Scenario Aeroscl Foam Halon Refrig Solvent Other  Production Total
1996 o - - - - - - -
2000 {(550) {424) (87; 3,147 {675) 80 NA 1,441
2008 {398) (234} {45} 1,727 (585) 4 NA 468
2006 whtail {401) {238) (37) 202 (577) 14 NA {1,037]
2010 (304) {162) (32) 1,771 (481) (3) NA hly
2010 witait (332) {163) {23} 212 {480) 8 NA {778
Fast (544) (410} (80) 732 {6953) BY NA (876)
200611989 witail (401} (242} {74) 947 {583) 12 NA (342
2019/1999 witail {332) {168) (65) 1,216 (484) B NA 173
2000 wi4 years {550} {429} {86} 31437 {6860) 50 NA NA
2010 wi4 years {304) {(153) {33 1,800 {486} {3} NA NA

Nole Actual costs are not presented for 4-year operating cost scenarios, which are distinguished only by their definition of Fund costs.
* Non-investment costs have been spread proportionally across non-production sectors.
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6.5 IMPACT ON ODS USE AND TIHE ENVIRONMENT

352, Exhibit 6-7 presents yearly QDP-weighted use under each seenario from 1993 10 2025, This
exhibit indicates the quantity of QDS required cach year for new and existing equipment prior to the
phase-out datc and the quantity required to service existing equipment after the production phase-out
date. A number of obscrvations can be made concerning these results.

353.  First, the 2000 and 2010 phasc-outs show ODS use until 2004 and 2014 respectively. This is
because of the London Amendment’s 2005 phase-out daie for methyl chloroform.

354. Second, tail scenarios show continued virgin ODS use for as long as required to service
existing equipment. In the 2006 with tail scenario virgin ODS use continues until 2020, while in the
2010 with tail scenario virgin ODS use continues as late as 2022, The length of the service tail
depends on the timing of phase-out projects [or new refrigeration equipment, the service lifetimes
of refrigeration equipment, and on the effectiveness of recycling at meeting service needs. [t should
be noted that ODS using equipment remains in service longer than might be inferred from this
exhibit because recycling (rather than virgin ODS) meets some service neads.

355.  The Fast scenario {fastest economically feasible phase-out) results in a phase-out of ODS use
in new equipment by 2002 and a phase-out of virgin QDS use in existing equipment by 2013. Under
this scenario, recycled ODS is used to service existing equipment uatil 2018, Of note is the fact that
this schedule achieves deep interim targets in the early years of the phase-out. As a resuli, total ODS
use is comparable (o the 2000 phase-out schedule even though ODS use continues well beyond 2000,

356.  Exhibit 6-8 presents totals {or ODP-weighted use prior to the phase-out dates and ODP-
weighted use in the service tatl.  Of note is the fact that none of the simulated service tails is

particularly large. The largest service tail is in the 2006 phase-out with tail scenario, and is 156,000
tonnes.

357.  Exhibit 6-9 presents the impact on cumulative adjusted chlorine associated with each of the
of the phase-out scenarios. The exhibit also presents the change in cumulative adjusted chlorine for
cach of the scenarios relative to the levels calculated for the 2010 phase-out schedule. The most
significant changes in cumulative adjusted chlorine occur in the 2000 and Fast phase-cut schedules.
In these scenarios cumulative adjusted chlorine is reduced by 9 10 10 per cent. In general, a service
tail increases cumulative adjusted chlorine by about 4 per cent.

6.6 SUMMARY OF RESULTS

358.  Exhibit 6-10 presents a discount rate sensitivity and compares the cost results 1o
environmental impacts. Two scenarios thal are of particular interest are the 2006 phase-out with
tail, which results in significant cost savings without much change in cumulative adjusied chiorine, and

the Fast phase-out, which is the Jeast expensive scenario o offer significant reductions in cumulative
adjusted chlorine.

359, Exhibit 6-11 presents detailed cost results by type and sector for each of the three cost
measures. Nonr-investment costs are not included in this table,



Exhibit 6-7
Consumption of Virgin ODP by Scenario
(Millions of Kilograms)

1996 2000 2006 2006 2010 2010 FAST 20086/ 2010 2000 2010
Scenario Tail Tail Tail 1999w/ 1999w/ widyr widyr
Tail Tail
1993 1942 1942 194.2 199.0 194.2 199.0 181.3 199.0 199.0 194.2 194.2
1994 1894 1787 1894 2023 1894 2023 1462 2023 2023 1787 1894
1995 1826 96.1 182.6 206.0 182.6 206.0 114.9 206.0 206.0 96.1 1826
1996 176.5 709 1765 2128 1765 2128 779 2128 2128 709 1765
1997 168.7 316 168.7 2144 168.7 2144 55.5 214.4 214 .4 3186 168.7
1998 160.2 14.9 160.2 2158 160.2 2158 359 2158 215.8 14.9 160.2
1999 138.8 10.6 138.8 195.8 138.8 195.8 29.2 119.7 1197 106 1388
2000 134.2 1.3 1342 1962 1342 1962 23.8 1163 1163 1.3 1342
2001 1324 t2 1324 1968 1324 1968 210 1129 1129 12 1324
2002 109.1 1.1 109.1 175.7 109.1 175.7 18.5 93.9 93.9 1.1 109.1
2003 1066 1.1 106.6 165.8 106.6 165.8 16.3 821 82.1 11 106.6
2004 104.1 1.1 40.6 421 104.1 165.4 140 303 795 1.1 104.1
2005 84.2 0.0 326 338 842 99.3 11.7 21.9 25.8 0.0 842
2006 81.8 0.0 0.0 273 81.8 98.3 93 15.8 22.8 0.0 81.8
2007 388 0.0 0.0 241 8.8 497 6.8 12.6 184 0.0 388
2008 36.5 0.0 0.0 21.0 36.5 46.6 456 9.4 15.3 c.0 36.5
2008 347 0.0 0.0 18.0 347 436 29 7.4 13.2 0.0 347
2010 1.3 0.0 0.0 15.3 1.3 2.7 1.7 56 6.9 0.0 1.3
2011 1.3 0.0 0.0 12.9 1.3 20.3 1.0 40 5.4 0.0 1.3
2012 1.3 0.0 0.0 104 13 17.8 0.2 2.4 38 0.0 13
2013 1.3 0.0 0.0 8.0 1.3 154 0.0 0.9 2.3 0.0 1.3
2014 1.3 0.0 0.0 66 13 13.1 0.0 1.0 23 0.0 1.3
2015 0.0 0.0 00 5.1 0.0 94 0.0 05 06 0.0 0.0
2016 0.0 0.0 0.0 36 0.0 7.0 0.0 0.1 0.1 0.0 0.0
2017 0.0 0.0 0.0 2.1 0.0 55 00 0.0 0.0 0.0 0.0
2018 0.0 0.0 0.0 06 0.0 4.0 0.0 0.0 0.0 0.0 0.0
2019 0.0 0.0 00 0.8 0.0 24 0.0 0.0 0.0 0.0 0.0
2020 0.0 0.0 0.0 0.3 0.0 1.5 0.0 0.0 0.0 00 0.0
2021 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0
2022 0.0 0.0 0.0 00 00 0.3 0.0 0.0 0.0 0.0 0.0
2023 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 .0 0.0
2024 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2025 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TOTAL 2,079 603 1766 2413 2079 2803 773 1,887 1,972 503 2079
Exhibit 6-8
ODP Consumption and Service Tail
(Millions of Kilograms)
1996 2000 2006 2006 2010 2010 FAST 2006/ 2010 2000 2010
Scenario Tail Tail Tail 1999w/ 1999w/  widyr widyr
Tail Tail

Pre-Tail 2,079 603 1766 2257 2079 2,683 773 1827 1957 603 2,079
Service Tail 0 0 0 156 0 120 0 60 15 Y 0
TOTAL 2,079 603 1,766 2413 2,079 2,803 773 1,887 1,972 603 2,079




Impact on Cumulative Adjusted Chlorine Loading

Exhibit 6-9

Change in Change in
Cumulative Cumulative Cumulative
Adjusted Adjusted Adjusted
Chiorine [1]  Chlorine {1,2] Chiorine [1,2]
Name {(ppb-years) {ppb-years) {percent)
1996 -~ - -
2000 87.45 -9.38 9.7%
2006 94.78 -2.08 2.1%
2006 w/tail 98.43 1.60 1.6%
2010 96.83 0.00 0.0%
2010 whail 100.92 4.09 4.2%
Fast 88,27 -8.56 -8.8%
2006/1999 whail 95.21 -1.62 -1.7%
2010/1999 witail 9577 -1.07 -1.1%
2000 w/d years 87.45 «9.38 8. 7%
2010 wi4 years 96.83 0.00 0.0%

1. Cumulative Adjusted Chiorine Loading is the integral of chiorine
and chlorine-equivalent bromine concentrations above 2.0 ppb.

2. Change in cumulative adjusted chlorine is expressed off a 2010
baseiine scenario {scenario 5).




Exhibit 6-10

Summary of Costs and Atmospheric Impacts

Cumulate  Change in
Scenario Fund Cosis Adjusted  Cumuiate
{$US 1893 Millions) Clx 1] Adjusted
10% 5% 0% {ppb-years) Cix [2]
1996 - - - - -
2000 3,797 4,487 5,392 B7.4 -8.7%
2006 1,757 2,328 3,261 g4.8 2.1%
2008 wital 935 1,357 2479 98.4 1.6%
2010 1,577 2,132 3,188 958 02.0%
2040 witail 855 1,279 2,181 100.8 4.2%
Fast 1,357 1,638 2,082 883 -8.8%
2006/1839 witall 1,307 1,768 2,548 852 -1.7%
2010/1998 whall 1,261 1,738 2.641 8958 -1.1%
2000 w/d years 3,795 4.503 5417 87.4 -8.7%
2010 w/4 years 1,803 2,401 3,490 96.8 0.0%
Cumutate  Changein
Scenario Real Resource Cosis Adiusted  Cumulate
{3US 1093 Millions) Cix [1] Adiusted
10% 8% 0% {pph-years) Clx {21
19896 - - - - -
2000 4,289 5,291 5,706 87.4 4.7%
2008 2,232 2,888 4,208 a4.8 21%
2006 witail 1,187 2,036 3,795 98 4 1.6%
2010 2,081 2,762 4,012 86.8 0.0%
2010 witail a02 1,875 3,593 100.8 4.2%
Fast 2,045 2,566 3,374 88,3 -8.8%
2005/1999 witail 1,818 2,656 4,081 952 -1.7%
201011999 witail 1,750 2,578 4,103 85.8 -1.1%
2000 wi4 yaars {3] NA NA NA 87.4 -9.7%
2010 wid years [3] NA NA NA 895.8 0.0%
Cumulate  Change in
Scenario Actual Costs Adjusted Cumulate
{$US 1993 Millions) Cix [1} Adjusted
10% 5% 0% {ppb-years) Clx 21
1596 - - e - -
2000 1,441 1,173 499 874 -3.7%
2006 468 {238) (2,145) 848 -2, 1%
2006 witail {1,037 {2,204} {4,801} g8.4 1.6%
2010 800 244 (1,638) 86.8 0.0%
2010 witail (779) {1,791 {4,241) 100.9 4. 2%
Fast {B76) {1,827} {2,577 883 -8.8%
20061999 whail (342) {1,236} {3.383) 95.2 -1.7%
201041099 witall 173 {405 {2,084} 895.8 -1 1%
2000 w/a years {3} NA NA NA 87.4 -8.7%
2010 wid years [3] A NA NA 96.2 0.0%

1. Cumuiative Adjusted Chioring Loading is the integral of chlorine and chlorine-
aquivatent bremine concentrations above 2.0 ppb.

2. Change in cumulative adjusted chlorine 15 expressed off a 2010 baseline scenario

3. Real resource costs and actual costs are not presented for d.yzar operating cost
scenarios, which are distinguished only by their definition of Fund costs.




Exhibit 6-11

Detailed Results: Costs to the Multilateral Fund
($US 1993 Millions)

Schedufe Sector Capitat  Operating Chemical  Regycling Retrofit TOTAL
2000 Aetosol 10,233 2,363 {12,290) 0 0 306
Foam 96,258 13,401 (60,401) 0 0 48 258
Halon 13,982 62,860 {51,846) 36,680 ] 681,667
Refrigeration 292,156 263,863 (56,947 32570 2176412 2.708.053
Solvent 146 974 15,446 {66,403) 0 0 96,017
Cther 55,872 10,295 (9,904) 0 0 56,362
Production 450,769 NA NA, NA NA 450 769
TOTAL 1,068 324 A6R,228 {257.792) 69260 2176412 1 3422432
2006 Aerosol 10,687 2,468 {11,212) 0 0 1,943
Foam 52,993 8,557 {10,246) 0 0 51,705
Halon 8,143 36,661 {35,502) 57,999 D 67,301
Refrigeration 293,509 264,636 42,515 99,162 270339 970,152
Solvent 132,472 13,416 {58,963) 0 0 £8,925
Other 202114 4,641 (5,711) 0 2 19,1414
Production 352,609 NA NA NA NA 352 609
TOQTAL 8705624 330,779 {T7.118) 157,161 270338 | 1551774
2008 witail Aeroso! 10,687 2AG8 {11,212 0 1] 1,843
Foam 52,993 8,957 {10,246) 0 0 51,705
Halon 8,143 36,661 {35 502} 57,989 4] 67,301
Refrigeration 159 689 135,801 {160,987 125,384 o 319,907
Solvent 134,184 13,516 (57,254) 0 0 90,405
Other 25,443 5,842 (5.094) H ¢ 26,191
Production 212,456 NA NA NA NA 212 456
TOTAL 603,595 203,246 (220,316} 183,382 4 769,807
2010 Aerosol 10,687 2468 {11,212} ¢ 0 1,943
Foam 52,993 8,957 {10,246} o Q 51,705
Halon 2,722 12,253 {9,324) 64,195 4} 69,846
Refrigeration 283 508 264 836 45042 99,833 169,195 862,215
Solvent 102,084 11,124 {40,185) 0 0 73,014
Other 12,753 2.928 {3,800} o O 11,781
Production 303 658 NA NA NA MA 303,658
TOTAL 178,406 302,387 {29,835) 164,027 159,185 1 1,374,160
2010 witail Aerosoi 10,687 2,468 (11,212} 0 0 1,843
Foam £3,889 9,909 {20,657} ] ¢ £3,140
Halon 2,722 12,253 {9,324) 64,195 0 69,845
Refrigeration 119,674 97 563 {70,946) 129.299 ¢ 275,59
Solvent 103,145 11,474 {39.471) 0 0 75,147
Other 18013 4,136 {3,685) 1] g 18,464
Production 200629 NA NA NA NA 200,639
TOTAL 518,769 137,803 {155,286) 193,493 ] 694,770
Fast Aerosol $1,173 2,580 {12,057 0 0 1,686
Foam 100,484 14,169 {55,993 0 0 58,660
Halon 15,889 71,534 {56 AT3) 33.200 0 64,151
Refrigeration 292,156 263,863 {56,947) 32,570 g 531,641
Solvent 203,756 19,317 {61,447} f 0 161,628
Other 68,103 12,758 (5,412) 0 0 75.44%
Froduction 273,401 NA NA NA NA 273,401
TOTAL 964 962 384 224 (248 329) 65,770 g1 1166624
Note: Thase figures do notinclude non-investment costs,




Detailed Results: Costs to the Multilateral Fund
($US 1993 Millions)

Exhibit 6-11 (Cont'd)

Schedule Sector Capital _ Operating _ Chemical  Recycling Retrofit TOTAL
2008/1995 witall { Aerosal 10,687 2,468 (11,212 0 0 1,943
Foam 52,993 8,957 {10,248} 0 G 51,705
Halon 12,362 55,654 {47,380} 47,395 g 68,031
Refrigeration 273934 241,907 {1,481) 119,740 0 634,059
Solvent 134 184 13,516 {57,294} g 0 20,405
Other 25,443 5,842 {5,094} 0 o 26,10
Production 230 847 NA NA NA, NA 239,847
TOTAL 749 450 328,244 (132,708) 167,135 0] 1,112220
201071999 witail |Aerosol 10,887 2,468 {11,212} 0 g 1,843
Foam 83,888 9,800 {20,857 9 0] 53,14G
Halon 12,362 55,654 {46 976) 47.395 g 68434
Refrigeration 273,445 235,986 14,647 120,721 1] 548,794
Solvent 106,531 11,474 {42,713) a8 0 73,292
Other 18,013 4,136 {3.685) 0 0 18 464
Production 195 137 NA NA NA NA 195,137
TOTAL 580,059 323627 {110,597 168,118 04 1061205
2000 w/d years  |Aerosol 0 0 t] 0 G 0
Foam 47,953 7.650 (48,242) 0 o 7,361
Halon 13,962 114,811 {96 425) 36,650 0 69,038
Refrigeration 292,156 481,932 {155,883) 0 2176412 | 2794516
Solvent 108,032 22,733 {77415} g 0 54,350
Other 44 833 18,803 (9,670) 0 0 53,866
Production 450 769 NA NA NA NA 450 769
TOTAL 958,706 645,929 {387,736) 38690 2176412 ] 3430001
2010 wi4 years i Aeroscl V] 0 c 4] 0 0
Foarn 52,983 16,360 {19.684) 0 0 49 669
Halon 2,122 22,380 {17.030) 64,195 1} 72,266
Refrigeration 293,508 483,343 70.003 &4 (89 159,185 | 1.080.118
Solvert 89,024 19,196 {57.004) ¢ g 51,218
Other 12,753 5,348 (7,124} ¢ 0 10,977
| Production 303,658 WA NA NA NA 303,658
TOTAL 754 658 546,628 (30,839) 148,264 158,185 | 1,577,806
Note: These figures do not include non-investment costs.



Exhibit 6-11 (Cont'd)
Detailed Results: Actual Costs

($US 1993 Millions)

Schedule Sectar Gapital  Operating Chemical Recycling Retrofit TOTAL
2000 Aerosol 48 405 85522 {682 374) 0 0 {550,448
Foam 126 549 87,862 (644,197} Q o (429,786}
Halon 31,638 238,803 {399.914) 36,680 4] {94.782)
Refrigeration 363417 1074064 (553.133) {267,086) 2176412 2,794,555
Solvent 177,646 60,605 (924 880) 0 H (686,628)
Other 64,111 42879 {63,784) 0 0 43,206
Production NA NA NA NA NA NA
TOTAL 809,766 1,588,636 (3,268 282) (230375 2176412 1,076,157
2006 Aerosol 3,119 54,5620 {482,702) 4] Q (398,063}
Foam 88,935 60,632 {382,855 0 0 {243,228)
Halon 18,214 139,166  (273,100) 57,999 0 (56,723)
Refrigeration 365,221 1078812 {76,424) {76,948) 270,33% ¢ 1,560,800
Solvent 168,626 58,876 {827,338) 0 4] {599 836)
Other 28,194 19,330 (47,300} ) 0 2724
Production NA NA, NA NA NA NA
TOTAL 700368 1411138 (2098.719) (18,950} 270,338 263,174
2006 witail Aerosol 30,162 55,453 {487.478) ] 0 (401,864)
Foam 93,681 64,182 (411,368} 0 1] (253,495)
Halon 19,214 139,168 (273,100) 57,998 0 {56,723}
Refrigeration 202,635 §52 247 (514,079) {133,774) 0 107028
Salvent 170,550 58,231 {833,202) 0 0 (603,421)
Other 35,492 24,334 (53,798) ] 0 6,028
Production NA NA NA NA NA NA
TOTAL 551,744 894 613 (2,573027) {75,775} 01 11,202 445
2010 Aerosol 24,904 43 893 {372,850} o 0 {304,053)
Foam 79,856 52,268 {293,519 0 0 {161,394)
Halon 15,622 93,7496 {219471) 64,195 0 {45,558)
Refrigeration 385221 1.078612 26,180 {21,702) 159,195 | 1607508
Solvent 140,269 49 664 {684,831) o ] {494 569)
Other 18,940 12,197 {36,361} g 0 {5,224)
Production NA NA NA NA NA NA
TOTAL 644,812 1,330,730  {1,580.,552) 42,492 159,195 596 877
2010 witail Aerosol 28,258 52,326 {413,175) ¥ 0 {332.581)
Foam 89,872 60,943 {331,513} g 0 {180,698)
Halon 15,822 93,7886 219171) 64,195 1] {45 558)
Refrigeration 154 9889 397,799 (372,914} {57,300) 0 122,573
Seolvent 143,420 50,933 {698,730) G i {504 677)
QOther 26,147 17,228 (41.817) 0 0 1,558
Praoduction NA NA NA NA NA NA
TOTAL 458,008 673,026 (2,077.320) 894 ] {939,392)
Fast Agrosal 50,3186 a2 858 {887,968) 0 ] {544 753)
Foam 131,834 92,171 (646,100) 0 0 (422,094}
Halon 36,287 269130 {442,474) 33.200 0 {103,857)
Refrigeration 383,417 1,074 964 {633,133} (267 0686) 0 618,183
Saolvent 229 446 73,236 {989,717} 0 G {687 035)
Other 78,164 53,144 {57,929 0 0 73,376
Production NA NA NA NA NA& NA
TOTAL 889 464 1655501 (3.377.320)  (233.866) 0| {1.066.221)
Note: These figures do not include non-investment costs.




Exhibit 6-11 (Cont'd)
Detailed Results: Actual Costs

($US 1993 Millions)

Schedule Sector Capital Operating Chemical Recycling Retlrofit TOTAL |
200871999 witail 1Aerosol 30,162 55453 {487 478} 4 G (401.864)
Foam 93,631 64,182 {411,368) 0 0 {253,495)
Halon 28,986 205,947 (375.758) 47,385 0 {89.430)
Refrigeration 339,754 983,697 {418,990} {98 882) 0 805,580
Solvent 170,550 59,231 {833,202} 0 0 {603.421)
Cther 35492 24 334 (53,798) 0 0 6,028
Production NA NA NA MNA NA NA
TOTAL 698,635 1,396,844 (2,580,595) {51,487) 0 {536,602}
201011998 witall |Aerosol 28258 52,326 {413,175) o 0 (332,591)
Foam £9,872 63,943 {331,513) 0 0 {180,698)
Halon 28,986 200,047 {366,834) 47,395 o {80,506)
Refrigeration 339,205 976,142 {219,582) {29,694) 0 1,066,071
Solvent 143,120 50,933 {695,156) 0 0 (501,102)
Other 26,147 17,228 (41,817) 0 0 1,568
Production NA NA NA NA, NA NA
TOTAL 655588 1,367,520 (2,068,076) 17,701 0 {27.267)
2000 wid4 years  |Aerosol 46 405 85,522 {682,374) g 0 {550,448)
Foam 126,549 87,862 (644,187} 0 L4 {428,7886)
Haton 31,638 236,803 {359.914) 36,890 0 {94,782)
Refrigeration 363 417 1,074,964 {553,133) {267.066) 2,176,412 2.794 595
Solvent 177,646 60,605 {924 880} 0 Y {686 ,628)
Other 64,111 42,879 (83,784 0 0 43,206
Praoduction NA NA NA NA NA NA
TOTAL 809,766 1588636 (3268282) (230375 21764121 1,076,157
2010 wid years | Aerosol 24,904 43,893 {372,850} 0 0 (304,083
Foam 79,856 52,268 {293,519) 0 9 {161,394
Halon 15622 893,786 {219,471} 64 195 1] {45,568)
Refrigeration 365,221 1,078,612 26,180 {(21.702) 159,165 | 1,607,508
Solvent 140,269 48964  (684,831) 0 01 (494,5%9)
Other 18,840 12,197 (36,361} ¢ o (5,224)
Production NA NA NA NA NA NA
TOTAL 644 812  1.330.730  {1,580,552) 42 492 158,195 586 677
Note: These figures do not inciude non-investment costs.




Exhibit 6-11 (Cont'd)
Detailed Resuits: Real Resource Costs

($US 1993 Millions)

Schedule Sector Capital Operaling Chemical Recyeling Retrofit TOTAL
2000 Aerosol 46,405 85,522 {232,169) ) 0 {100,243)
Foam 126,549 87,862 {98,769) o 0 115,642
Halon 31,638 236 803 {363,016} 36,690 0 {57,884}
Refrigeration 353417 1,074,964 239,130 88212 2176412 | 3343135
Solvent 177 6456 60,605 {306,458) 0 4] (68,208)
Other 64,111 42,878 (5,265) 0 4] 101,725
Production NA NA NA NA NA NA
TOTAL 809,78 1,588,636 {766 547) 125903 21764121 3834169
2006 Aerosol 30,119 54,520 {166,232) 0 0 {81,592)
Foam 88,995 60,632 {17 505) a ] 72121
Halon 19,214 138,166 {244 .999) 57,999 0 (28,822
Refrigeration 365,221 1,078,612 240,543 892,024 270,339 | 2046738
Solvent 168,626 58,876 {254 203) 0 0 {26,701)
Other 28,184 19,330 {2,384) g ] 45,139
Production NA NA NA NA NA NA
TOTAL 700,368 1411136 {504.781) 150 023 270339 | 2027086
2006 witail Aeroscl 30,162 55453 (168,571} 0 0 {82.857)
Foam 93,691 64,182 {78,132} g Q 79,740
Halon 19,214 139,166 {244,999) 57.999 0 (28622)
Refrigeration 202635 552,247 154,866 125,533 8 1,035,302
Solvent 170,550 59,231 {258,749) 0 Q {28,968)
Qther 35,492 24334 {2,885) 0 4 56,942
Production NA NA NA NA MA NA
TOTAL 551,744 894,613 {598,450) 183,532 01 1031438
2010 Aerosol 24 804 43 893 {141,112} 0 0 {12.315)
Foam 79,858 52,2688 (B8,741) 1] g 63,384
Halon 15,622 93,796 {189,542 64,195 3] {25,929}
Refrigeration 365,221 1,078,612 240,543 82,024 159,185 1,935,595
Solvent 140,269 49,964 {261,545) 0 o {71,312)
Other 18,540 12,197 {2,438) ] 0 28,699
'Production NA NA, NA NA NA NA
TOTAL 644 812 1330730 {432,835 156,219 159,185 1 1,858,122
2010 witail Aerosol 28,258 52,326 {161,515) g g {80.931)
Foam 89,672 680,943 {74,811} ] 0 76,0602
Halen 15622 83,796 {199,542) 64,195 0 (25,929}
Refrigeration 164,889 397,795 128,163 128,119 (] 809,059
Salvent 143,120 50,933 {270,5623 0 i) {76,509)
Other 26,147 17,228 {2,851 g 0 40,524
Production NA NA NA NA NA NA
TOTAL 458 008 673.026 {581.128) 192,314 0 742,219
Fast Aerosol 50,316 92,858 {248.201) 4] 4] {105,027}
Foam 131,834 92,171 {102,517} 0 0 121,489
Halon 26,287 269,130 {407,126 33200 0 {68,509)
Refrigeration IBI AT 1,074,964 239,130 §9,212 1] 1,766,724
Solent 229,446 73,236 {288,888) 0 0 13,783
Other 78,164 53 141 {5,606) 0 0 125,698
Production NA NA NA NA NA NA,
TOTAL 889,464 1,655 501 {813.208) 122,412 0 1,854,169
Note: These figures do not include non-investment costs.




Exhibit 6-11 (Cont'd)
Detailed Results: Real Resource Costs

($US 1993 Millions)

Schedule Sector Capital  Operating Chemical Reecycling Hetrofit TOTAL
2006/1999 witail |Aerosol 0,162 55,453 {168,571) o 0 {82,957)
Foam 93,651 684,182 (78,132) 0 0 79,740
Hafan 28,986 209,947 (349,582) 47,395 G (63,254)
Refrigeration 339,754 883,697 226,714 112,853 0| 1663018
Solvent 170,550 59231 (258,749} 1 0 (28,968)
Other 35,482 24,334 {2 885) o 0 56,942
Production NA NA NA NA NA NA
TOTAL 698 635 1,356,844 {631,208) 160,248 1] 1,624 522
201011999 witail {Aerosol 28,258 52,326  (161,515) 0 0 (80,931)
Foam 89,872 60,943 (74,811) 0 0 76,003
Halon 28,986 209,847 {348 582) 47,385 4] (63,254)
Refrigeration 338,205 976,142 225 880 112,853 41 1,654,080
Solvent 143,120 50,933 (270,562) 0 Q (78,509)
Other 26,147 17,228 (2,851) o 0 40 524
Production NA NA NA NA NA NA
TOTAL 655588 1367 520 {633,441} 160,248 0] 1549914
2000 w/4 years |Aerosol 46,405 85522  {232,169) 0 0 (100243)
Foam 126,549 87,862 {88.769) 0 0 115,642
Haton 31,638 236,803 {363,016) 38,690 1] {57,884}
Refrigeration 63417 1,074,964 239,130 89212 21764121 3943,135
Salvent 177846 60,605 (306,458) o 0 (68,206)
Other 64,111 42 879 {5,265) 0 0 101,725
Production NA N& NA NA NA NA
TOTAL 809,766 15838636 {766 547} 125,903 21764121 3834169
2010 w/4 years  |Aerosol 24 904 43893 {141,112} 0 0 {72,318}
Foam 79,856 52,268 {68,740) 0 ] 63,384
Halon 158622 93,796 {199,542) 64,195 0 {25929
Refrigeration 365 221 1,078,612 240,543 92z,024 159,185 1,935,595
Solvent 140,269 49,964 {261,545) 0 0 {71,312)
Other 18,840 12,197 {2438) 0 0 28,699
Production NA NA NA NA NA, NA
TOTAL 644 812 1330730  (432.835) 156219 159,195 | 1.858,122
Mote: These figures do not include non-nvestment costs.




Chapter 7

CONCLUSIONS

360, The [undamental purpose of this study was Lo assess the feasibility of alternative phase-out
schedules [or Article 5 countries. The Study Team examined scven such scenarios, as presented in
Chapter 2, from a varicty of economic, cnvironmental, and policy perspectives. In addition, the Study
Team considered {our variations of those scenarios, for a total of eleven scenarios. This chapter
reports the major conclusions of the Study. (Note that all costs in this chapter are presented on a
discounted basis using a 1) per cent discount rate.y

361,  In drawtag conclusions about the various seenanios analyzed, it is important to keep in mind
that four primary factors seem to be alfecting the feasibility of phase-out in specific countries and
thus the global phase-out: market dynamics, the global commitment and financial support for the
phase-out, the actions of Article 5 Country governments, and the time required for societal transition.
In addition, four secondary factors that may affect a particular country’s phase-out were also
identified: the process of identifying, evaluating, and selecting non-ODS technologies at the project
level, the terms of project financing for Article 5 country enterprises, the structure and operation of
the Multilateral Fund, and the structure and operation of OPUs in Article 5 countries. Along with
each country’s inherently different economic, technological, political, and cultural make-up, these
factors affect each country’s ability io phase out ODS in a plethora of ways. In the context of the
current Protocol with its singie phase-out schedule for all Article 5 countries, however, one must
consider that the feasibility of any scenario is determined not by the prospects for phase-out in
countries that will act first, but rather by the situation in those countries that will phase-out last.

362. Phase-out by 1996. The Study Team concluded that a global phase-out by 1996 is not
feasible. None of the CPs target such a date and every country that provided feedback for this study
stated that it could not meet a 1996 phase-out target. For this date to be met, tens to hundreds of
field level projects would have to be tmplemented in approximately ninety countries within the next
sixteen months. Article 5 governments, ODS-consuming enterprises, and technology suppliers do not
have the capacity to complete a global transition within this time frame. Only four per cent of the
Multilateral Fund-supported investment projects initiated to date have been completed and market
forces and Article 5 government actions cannot be expected tochange epough to drive an immediate

QDS phase-out. The quantitative modeling results support this assessment by showing that reduction
targets for a 1996 phase-out could not be met.

363.  Phasg-out by 2000. Global phase-out by 200 would be extremely difficult, if. not impossible.
Although more than twenty Article 5 countries anticipate in their CPs that they can phase out by
2000, the remainder either specily later dates in their CPs or have yet io even finalize a CP with firm
targets. Additionally, the time required for alternative technologies to completely penetrate users in
certain informal segments of ODS-using industry is six to seven years, effectively ruling out the 2000
larget date since some enterprises would be stranded either without adeguate supplies of ODS or
appropriate non-ODS technologies. Furthermore, the capacities of Implementing Agencies, Article 5
governments and enterprises, and technology suppliers would be severely tested by this phase-out
date. Many Article 5 governments, {or example, have spent several years construcling policy
[rameworks based on largets well after 2000, Changing thesc targets would require immediate and
definitive action by a large number of Article 5 countries, along with determined efforts to fead their
industries through a very accelerated phase-out. If a 2000 phase-out proves to be politically and
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institutionally possible, the quantitative modeling results show total Fund costs of US $3.8 hillion, rcal
resource costs of US $4.3 billion, and actual costs of US $1.4 billion. Thus scenario also resulted in
the largest pereentage decrease (about 10 per centy of cumulative adjusted chlorine loading compared
to the baseline scenario of 2010.

364.  Phasg-out by 2006, The Study Team concluded that a 2006 phase-out is {easible depending
on how a significant number of policy and institutional constraints are dealt with. Approximately
thirty CPs, or 75 per cent of those submitted o date, indicate the country’s intention to eliminate
ODS use near 2006. It is important to point out, however, that some of the higher ODS-consuming
countries have some of the latest phase-out dates. The number of years until 2006 also is sufficient
to allow for complete penetration of alternative techrologies in all sectors. The primary constraint,
therefore, is whether the povernment, the Multilateral Fund, and the private sector in each Article 5
country can implement phase-out plans by 2006 that are based on the specific factors that drive local
ODS consumption. As discussed previously, these factors vary considerably between countries due
to their inherent diversity. Achieving a phase-out by 2006 would require distinct and deliberate
actions to address the specific factors that may impede each country’s ability to eliminate ODS. The
feasibility of the 2000 and earlier phase-oul scenarios also depends, of course, on the time it takes
the parties to the Montreal Protocol to agree to the revised date. The quantitative modeling
estimates total Fund costs of US $1.8 billion, real resaurce costs of US 32.2 billion, and actual costs
of US $468 million for this scenario. The scenario resulted in a relatively small percentage decrease

af about 2 per cent in cumulative adjusted chlorine loading compared to the baseline scenario of
2010.

365.  Phase-out by 2006 with a Servicing Tail. The only difference between this and the previous
scenario, 2006 without a servicing tail, is that the servicing tail avoids the need for equipment
retrofits, effectively lowering costs but delaying the actual ODS phase-ocut by approximately 14 years,
t0 2020. A number of countries that provided feedback on the issue stated that they could meet this
phase-out date. For this scenario, Fund costs are estimated at US $935 million, real resource costs
at US $1.2 billion, and actual resource costs at a savings of US $1.0 billion. Because the servicing
tail delays the ultimate date of phase-oul by several years, the scenario results in approximately 4

percentage points (i.e., -2.1% to +1.6%) more cumulative adjusted chlorine loading than in the
scenario of a 2006 phase-out withoul a servicing tail.

366.  Phase-out by 2010. This scenario is feasible. All forty countrics with CPs expect to phase
out by this date, and the technology, policy and institutional constraints described above are less
binding, though still important. The interplay of specific factors affecting phase-out in each individual
country would still need to be addressed. For this scenario, the model estimates total Fund costs of
US §31.6 billion, real resource costs of US $2.1 billion, and actual costs of US $800 million.

367. Phase-out by 2010 with a Servicing Tail. A servicing tail under the 2010 phase-out scenario
would eliminate all need for equipment retrofits, thereby lowering the costs of the phase-out and
delaving ultimate phase-out to 2022, Because of the delay, unlike almost all of the other scenarios,
this one results in an increase ol 4.2 per cent in cumulative adjusted chlorine loading compared 1o
the baseline scenario of 2010. This represents the largest increase out of all the scenarios analyzed.
Costs of this phase-out arc estimated at US $855 million for Fund costs, US $902 million for real
resource costs, and US $779 million in savings for actual costs.
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368, Phase-out as Fast ag Cost-Effectively Possible. The Study Team also estimated the [astest
possible phase-out, subject to a cost effectiveness constraint that equipment retrofits would not be
required. Under this scenario, new ODS using equipment need not be installed anywhere as of 2001.
Based on the modeling results, virgin production of ODS can then be halted in 2012, with demand
for ODS in existing equipment met through the year 2018 by recycling. Like the 2000 phase-out
scenario, this scenario results in a significant decrease (approximately 9 per cent) in cumulative
adjusted chlorine loading compared to the baseline scenario of 2010. The scenario produces total
Fund costs of US $1.4 billion, real resource costs of about US $2.0 billion, and savings of US §876
miflion for actual costs. While the results of this scenario compare very favorably with the others
analyzed in the Study, they must be examined more closely in order to consider how the scenario
could actually be operationalized through the Montreal Protocol.  Given the projection from the
model that installation of new ODS equipment can be halted in 2001, the scenario can be likened
to a phase-out by 2001 with a servicing tail. Alternatively, the Montreal Protocol could set different
phase-out dates for each sector. Under either of these approaches, as explained in the discussion
accompanying the 2000 phase-out scenario, because of policy and institutional difficulties, it is unclear

whether all segments of ODS-using industry in developing countries could meet such a phase-out
target.

369. VYarations on these sceparios: servicing tails with accelerated phase-outs. The Study Team
conducted sensitivity analyses regarding servicing tails with accelerated phase-outs. A service tail with
an accelerated phase-out requires that ODS produced for the servicing tail could only be used for
equipment mapufactured prior to 1999, The results of these analyses are that scenarios with a
servicing tail for such equipment and an accelerated phase-out increases the speed of phase-out only
in certain parts of the refrigeration sector and also increases the costs of the phase-out slightly. For
the scenario with a phase-out target date of 2006, the accelerated phase-out costs projected in the
maodel are US $1.3 billion for Fund costs, US $1.8 billion for real resource costs, and savings of US
$342 million for actual costs. An accelerated phase-out with servicing tail and a phase-out target date

of 2010 yields estimated Fund costs of US $1.3 billion, real resource costs of US $1.8 billion, and
actual costs of US $173 million.

370.  ¥arations on these sceparios: duration of operating costs covered by the Fund. The impact
of a variation in the duration of operating costs to be covered by the Multilateral Fund depends on
the scenario being evaluated. In each case, however, it results in higher costs. For a 2000 phase-out,
the Fund cost associated with reimbursing four years of operating cost instead of two years is about
US $8 million more, while for the 2010 target, the difference is about US $226 million more.

371, In all scenarios analyzed, the majority of costs are projected to occur in the refrigeration and
air conditioning sectors. Much of this cost is estimated to be caused by the need for retrofits to
existing equipment. Such retrofit costs are avoided in scenarios that incorporate a service tail. As
established in the policy and institutional analysis, however, the practical difficulties of setting up a
servicing tail in most Article § countries are likely to result in some additional cost that the Study
Team was not able to quantily in its analysis.
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372. In summary, given the extraordinary technical difficulties that all Article 5 countries would
face in trying to meet a 1996 target and the policy and institutional difficulties that some Article 5
countries believe would make infeasible the task of meeting a 2000 target, the earliest feasible phase-
out date among those scenarios considered is 2006. Servicing tails lower costs by avoiding the need
for equipment retrofits but do not affect the ultimate feasibility of any target date. Measured against
a baseline of the cumulative adjusted chlorine loading for the 2010 scenario, the change in chlorine
loading ranges between approximately a 10 per cent reduction, if the phase-out is achieved by 2000,

and an increase of about 4 per cent with the scenario achieving a phase-out by 2010 using a servicing
tail.



Attuchment |

THE PROJECT CYCLES OF THE IMPLEMENTING AGEMUIES

373, This attachment presents the updaited descriptions of the project cycles of the four
Implementing Agencics (FAsy: World Bank, UNEP, UNDP, and UNIDQO. In addition, updated
summary descriptions of the IAs are provided where applicable.

WORLD BANK

374.  Background. The World Bank became an implementing agency of the Multilateral Fund in
1991, when it entered inlo an agreement with the Executive Committee of the Multifateral Fund to
channel resources to support investment operations for the phaseout of ozone-depleting substances
(ODS). Initially, Montreal Protocol operations were coordinated on a regional basis, usually through
the regional Technical Departments and with minimal support from the central Environment
Department, leading (o differences in quality and little standardization. In November 1992, a Bank-
wide reorganization provided an opportunity to restructure the Bank’s Montreal Protocol operations
to create the needed critical mass and synergy for rapid quality improvements. Coordination
functions were relocated in the Environment Department’s Global Environment Coordination
Division. This has led to important productivity gains. Standardization and streamlining of project
preparation procedures and increased inter-regional exchange have contributed to improved focus
on global program management, identification and evaluation of key policy issues. The Project and

Sub-project cycles presented in the lollowing patagraphs are a result of the streamlining effort
undertaken by the Bank to accommodate a new business,

375.  Project Cycle. The Project Cycle ts usually initiated when a World Bank Country Department
for the country concerned assigns a task manager to each project from its inception. To initiate
discussions, the task manager will usually lead a mission to consult with the government on the
project and the necessary measures which must be taken to ensure its preparation, approval and
eventual implementation. In the context of most Bank projects, this often includes the selection of
a financial intermediary who will handle in-country sub-project appraisal and disbursal of funds for
project execution. Working with the country early in the process to select the financial intermediary
and determine the terms of procurement, disbursement and sub-project eligibility criteria are critical
to ensuring timely mmplementation of MP Bank projects. In an increasing number of countries,
responsibility for project identification and preparation is being assumed locally. This has been made
possible through the establishment of Montreal Protocol Project Preparation Advances which provide
resources o a local executing agency to undertake project preparation work.

376.  Following the initial mission or when sufficient understanding is reached on the project
implementation approach, the Bank drafts what it calls an Executive Project Summary/Project
Information Document (EPS/PID). This document is the vehicle that the Bank uses to obtain
internal approval of a project. Annexes to the EPS/PID include sub-project summaries. Sub-project
documeniation, not the EPS/PID per se, are submitied to the Executive Committee for review. The
sub-project documents are prepared in accordance with the agreed format.

377.  To ensure that the best possible advice is provided in the technical review of ozone projects,
the Bank has established the Ozone Operations Resources Group (OORG). This body, which is
made up of internationally recognized experts, serves as a resource 1o the Bank, and through it, the
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Multilateral Fund. Following OORG review of the sub-projeets listed in the annexes to the EPS/PID
and ather available technical documentation, the Bank holds an internal review moecting with the
Country Department. This mecting is also attended by peer reviewers and staif from the Baok's
Global Eavironment Coordination Division, which is the [ocal point for MP operations coordination.
With the introduction of "umbrclia” grant agreements, the reviews meeting can be held somewhat
independently of the status of sub-project preparedness given Lhat the focus will be on the review of
the implementation mechanism,

378, Usually, initial internal approval to submit the sub-projects for Executive Cowmmitiee
consideration is received at this meeting although the mechanism within an umbrella agreement does
not require an internal review meeting (o approve sub-projects, as this is done at the division level.
Following this approval and the endomsement of the country, the Bank submits the sub-project
documentation 10 the Fund Secretariat.  As discussed above, the Bank indicates the kind of action
it is requesting the Executive Committee to take {e.g., approval as a Work Programme amendment,
final project approval, or permission to proceed).

379.  For umbrella agreements that are in the process of being established, the Executive
Committee approval of the sub-projects initiates the final project approval steps. Following Executive
Committee approval, the Bank must change the EPS/PID into a Memorandum of Recommendation
and prepare, or continue the process of developing, a legal grant agreement which are key documents
on which Bank management can approve release of funds from the Ozone Projects Trust Fund for
an Executive Committee-approved project. The need for Bank management approval is in keeping
with the obligations of the Bank as defined in the agreement with the Executive Committee, including
its fiduciary and project appraisal and supervision responsibilities.

380. The grant agreement process is in some cases the most time-consuming portion of the project
approval process. There are several reasons for this. First, there are often a number of Agencies
in the recipient country that are involved. Thus, final approval requires a high degree of
coordination, both beiween the Bank and the Agencies and between the Agencies themselves.

38). The Bank has addressed these issues by initiating discussions of grant-related issues during
the project’s development, rather than waiting until the project has been approved. In that regard,
the Executive Committee has encouraged relevant Implementing Apgencies to implement sub-projects
under one unique legal framework (umbrella agreement) with the relevant intermediary in the
recipient country. To expedite Article 5 country approval of grant agreements, the Exzecutive
Committee alse recommended that Article 5 countries consider the selection of a focal point and use
interministerial bodies, as appropriate.  As a result of these activities. it is expected that the
development of subsequent grant agreements in Article 5 countries will be much easier, as many of

the issues will have been worked out in the inmitial agreement. The use of umbrella grant agreements
has significantly lessened the administrative burden.

382, Before the grant agreement can be f{inalized, the Bank must conduct a final appraisal of the
projects. This is usually done after the first batch of sub-projects have been approved by the
Executive Committee and is not required for the subsequent baiches ol sub-projects which are
processed through an umbrella agreement. This involves a {inal review of local implementation
arrangements and requirements. Over the last year, in order to expedite project implementation post
Executive Commiltee approval, the Bank has moved in the direction of undertaking the {unctional
cquivalent of a pre-appraisai of the sub-projects prior (o Executive Committec submission.
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383, Omnee the project s authorized, the legal documents are signed by the Bank and the country,
and the funds can be dishursed in accordance with its terms.  In most cases, the money will be
disbursed to a financial intermediary who will be responsible for Jocal sub-praject appraisals and
implementation overview. This is becausé the Bank does not execute investment projects. Instead,
their role is to monttoe project implementation through regular supervision missions.

384.  As indicated above, one unigue attribute of the Bank’s operation is that, whenever possible,
it combines what would normally be considered as several discrete projects (referred to above as sub-
projects) into a single "umbrella project”. This reduces the administrative burden on its clients and
staff, and, by including all the sub-projecis in one grant, saves substantial time during project
processing, as well as administrative costs. In any event, the Executive Commiitee reviews each sub-
project which has an incremental cost of over US$ 300,000. Exhibit IBRD-1 shows the World Bank’s
project and sub-project cycles. Exhibit IBRD-2 presents a summary description ol the World Bank.

UNEP

385. UNERP, as per its agreement with the Executive Committee of the Interim Multilateral Fund,
has been tasked with the ollowing work:

a) political promotion of the objectives of the Protocol
b) research and data-gathering, according to the provisions of the Protocol; and
c} cleartng-house funclion comprising the following activities:
i) assist Parties operating under paragraph 1 of Arlicle 5 of the Protocol,

through country-specific studies and other Lechnical cooperation, 1o identify
their needs for cooperation;

i) facilitate technical cooperation to meet these identified needs;
i) collect and disseminate information and relevant materials, hold workshops

and training sessions and other related activities for the benefit of Parties that
are developing countries; and

iv} facilitate and monitor other multilateral regional and bilateral cooperation
available to Parties that are developing countries.

380. Based upon this agreement and a constant review of the needs of Article 5 countries, UNEP
IE/PAC’s OzonAction programme al present consists of the following. elements:

a) Information Exchange, where information is being collected and disseminated
through:

i) OzonAcrion Information Clearinghouse, an integrated service providing
technical and policy information via diskette, on-line system, phone, fax, and
mail;

i1) OzonAction Newsletter and special supplements. The newsletter is available

guarterly 1o Arabic, Chinese, English, French, and Spanish;
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1t} Sector-specific brochures and technology catalogues. providing information on
tdentifying and selecting alternative technologies (o protect the ozone layer;

v) Information campaign materials, 10 assist national oone units with public
awareness campaigns: and

v) International Recycled Halon Bank Management Information Clearinghouse,
providing Partics with information about halon banking, recycled halon
availability, non-halon alternatives, and halon banking.

b} Networking and Institutional Strengthening. Strengthening of insiitutions dealing
with the phasing out of ODS in developing countries is an esseatial element in the
protection of the ozone layer, and UNEP IE/PAC is assisting small Article 5 countries
on a bilateral and regional basis.

Networks have been created for the exchange of experiences on strategies to phase
out ODS among national ozone units in Southeast Asia, Latin America, and Africa.

) Training. Training activities are organized at the regional level using the "train the
trainer” approach, and support is provided to national activities. At workshops and

training courses, participants are provided with the latest technical information and
skills required {or ODS phaseout.

d) Country Programmes. The UNEP IE/PAC OzonAction Programme assists low ODS-
consuming countries to assess their current production and consumption and to
develop their own phaseout action plans.

Exhibit UNEP-1 presents a summary description of UNEP.

UNDP

387,  Under the Multilateral Fund, UNDP assists countries in the formulation of country
programmes, and supports technical assistance and pre-investment activities including feasibility
studies, technology transfer evaluation, demonstration projects, and national/regional technical
training programmes. At country request, UNDP is increasingly involved in investment project design
and implementation in the foams, refrigeration and solvents sectors. UNDP is also designing sectoral
phaseout strategies {or low ODS-consuming countries in the foams and halons sectors,

388 UNDP has set up a Montreal Protocol Unit (MPU) which ts pact of the Energy, Climate and
Pollution Group within SEED (Sustainable Energy and Environment Division). MPU is headed by
a Task Manager - a senior staff position at the D-1 level. Its five full-time staff include two regional
programme coordinators. UNDP has appointed five world-recognized sectoral experts on retainer
contracts in the aerosols, foams, solvents, refrigeration and halons sectors respectively. In addition,
over 30 consultants, both international and national, are currently utilized. As the need arises, UNDP

also recruits consultants on a project-by-project basis {rom its MPU roster that at prescat has 200
listed consultants.
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389, The MPU and its sector experts are responsible for programme and project development,
technical project monitoring and overall programme management. As per UNDP rules, actual
projeet implementation is handicd cither by UNDP's exceuting agency (Otlice for Projeat Services,
or OPS) or by a national governmental ageney, depending on the complexity ol the project and
operational nceessitics.

3901, Requests {or assistance for project preparation can come {rom an Article 5, para 1 country
to UNDP dircetly (cither to a Country Otlice or 1o MPUY), as part of a country programme, or from
UNDP consultants recruited at government request o help identily projects.

391, The detailed project proposals are then prepared by MPU stalf and international and national
expertsfconsultants with additional inputs being provided by UNDP Country Olfices, governments and
companies concerned. In some instances a first draft document is prepared by the Government or
company directly. The project document, in addition to technical details, specifies the activities to
be performed, their rationale and justification, expected results, the project budget, the work schedule
and the responsibilities and inpuls of each party 1o the project. When draflted, the project document
is evaluated by an independent sector expert not connected with preparation of the project.

392.  Project proposals are then reviewed and approved by the Government and MPU, following
which the project document is submitled to the Fund Secretariat for review, feedback and revision
it required. This usually entails further discussions with UNDP sector experts and often the

Governments or companies concerned. When agreement is reached, the project is submitted to the
Executive Committee for approval.

393.  The Executive Committee approves projects taking into consideration the Fund Secretariat’s
recommendations. Where the Executive Committee requires only minor changes to the project
proposal, it is amended and signed by the parties concerned. In the event the Executive Committee
changes a project drastically or funds only part of the total requested costs, additional technical and
financial review by UNDP may be needed to determine how the project should be implemented and
amended. If the concerned Government and/or company concludes that the project is no longer

feasible at the reduced funding level, UNDP would so inform the Executive Committee and funding
received would be returned 1o the Fund.

394.  The project document is then signed by UNDP, the Government and the concerned executing
agency. Transfer of funds is a straight-forward process since for each new project UNDP anly
requires an addendum to the "Standard Basic Assistance Agreement” (SBAA) which UNDP has
signed with 130 countries. This SBAA give UNDP country offices financial, legal and administrative
authority to act and no additional legal, financial or grant agreement is necessary for implementation

of UNDP projects under the Montreal Protocol. The attached figure demonstrates the UNDP
project cycle.

395, During preject implementation. MPU monitors the progress being achieved and provides
substantive guidance to the companies as required. Following project completion and commissioning,
UNDP has set in place a system for longer-term project evaluation and {ollow-up. Exhibit UNDP-1
shows UNDP's praject cycle and Exhibit UNDP-2 presents a summary description of UNDP.
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UNIDO

396.  UNIDO's project cycle begins with the identilication of an ODS probiem in an Article 5
country. The identification of the problem lcads to the development ot project ideas and the
characterization ol the assistance that might be required {or developing the project proposal. While
country programmecs provide a structured approach for the development of project ideas, they may
also be developed by an Article 5 country, by UNIDO field stalf or Headquarters statf on mission,
or by another United Nations agency. In all cases, the UNIDO Country Strategy and Programmes
Division systematically gathcrs the project ideas and makes them available te all department of
UNIDO, field offices and the Article 5 country concerned, at regular intervals. If the project requires

joint development and/or implementation with another Implementing Agency, cooperation is
established during these initial stages.

397. The project formulation phase entails coliecting and analyzing background information,

designing and drafting the project proposal, in accordance with applicable guidance, in order to
ensure its relevance, technical soundness and feasibility.

398. The project formulation requires close cooperation between various units at Headquarters,
as well as among UNIDO, the recipient Article 5 country, and other Implementing Agencies. During
this phase, the Quality Assurance Officers can provide advice, if required.

399. When the draft project document is completed, it is cleared by:

The specialized branch which confirms that the project is teasible from technical and
economic viewpoints; and

The Country Strategies and Programmes Division which confirms that an official
Government request has been received, the project complies with the country
programme or with the request by an Article 5 country, and the project design is in
accordance with the relevant formats and meets design standards.

400.  Following the internal approval of UNIDO, the project is submitted formally to the Executive
Committee of the Multilateral Fund for review and approval. Following the approval of the

Executive Committee, the project is signed by UNIDO and the Government of the Article 5 country
concerned.

401.  Exhibit UNIDO-1 shows UNIDO’s project cycle.
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Exhibit 1HRD-2

Sumisnry Besceription of Juternntionsl Baak for Reconstraction and Bevelopment

Internationnl Bank for Hecotstruction and Developisent (World Bauk)

Role

through the empowerment of local Officisls 10 assume responsibiiity (or project
identification, preparalion, and implementiation.

Assists with the identification, evaluation, provision 0f resources and supervision of
investment projects, technical training, and institetional strengthening to contribute to ODS
climination,

Heldps develop counlry programmes for farge ODS consumers and producers in the
developing worid,

Inables developing countries (o implement comprehensive O3S phascout grograms “

Qrganization

F

A permanent staff and an eslablished neiwork of independent environmental consuitants.
The Momreal Proweot Operations Team is located within the Global Environment
Coordination Division (ENYGC) which s itself part of the Central Environment
Department. The coordination function which was previously in the region has been
ceniratized in the ENVGC, The MP Operations Team consists of an Operations
Coordismtor, & Technical Coordinator and two Regional Operations Coordinators.  Task
Management responsibilities are handled mainly by the Country Department, with
assistance from the MP Operations Team.

To improve performance, the Bank created the Ozone Operations Research Group
{OORG), improved project dotumentation, made managers more accountable and
streamiined its organizational structure.

The OORG provides exterpal reviews of country programmes and project
preparationfimplementation by recognized independent experts.

The Global Environment Steering Committee consists of senior regional managers who
advise on operational and policy issues.

Operating
Philosophy

Enable clieat countries to develop the capacity 10 receive large scale transfer of resources

through "umbrella” grant agreements leading to a sustained level of support for QDS
phaseout activities.

Coordination

The World Bank enjoys established relations with all of the countries with which it works II
on Fund activities.

Coordination with the other Impiementing Agencies which was nformal and ad hoc has
been consohidated through annual work programme coordination sponsored by the Fund
Seerctariat as well as regular communications and mission coordination among

Imiplementing Agencies. The World Bank and UNDP have clarified their responsibilities 10
reduce averlap.

Process

Established procedures are effective in lending activities, These have been adapied (o tie
small size and unconventional features of Fund activities. Changes in reporting have been
made 0 adapt 1o the EC's requiremenis.

Constrainis

Traditionally inancing very large projects, mvolvement in the Montreal Protocol has

required that the Bank adapt to smaller initiatives consisting of numerous small projects in
4 new and evolving sector,
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Exhibit UNEP-1

Summary Description of United Nations Environment Programue

United Nations Environment Prograaune {UNER)

Role

Fund treasurern recgives ol financial contributionps, trapsfers funds according 1o EC

instructions and keeps accoumnts at not charge 1o the Fund and according 1o UN financial
ruies.

Political promotion of the objectives of the Protocol.

Research and data-gathering according to the provisions of the Protocol.

Clearinghouse functions as defined in Article 10 of the Protoeol: assisting Article S
countries identify their nceds for cooperation; facilitating technical cooperation o meet
these needs; collecting and disserninating of data; bolding workshops and training sessions,

and facilitating multilaterat regional and bilateral co-operation availabie 1o Article 5
COUISLrISS,

Orpanization

“The treasure function is located in Nairobi.

The clearinghouse and promotionat activities are part of the Paris-based Industry and
Tavironment Programme Activity Centre.

The OzonAction Programme’s professional staff consists of a programme coordinater and
3 programme pfficers.

UNEF Regional offices participate in managing regional and bilateral activities in
accordance with UNEPs decentratization policy.

UNEP [E/PAC has created a number of regional networks for OIS officers, and Regional
Network Coordinators are located in Bangkok, Mexico, and Nairobi,

UNEP [E/PAC alst uses a number of specialized consuitants in the process of preparing
the Country Programmes and in other activities.

{perating
Philosophy

UNEP [E/PAC involves the country 1o the maximum extent possible, thereby creating
ownership znd building local institutional capacity.

This leads to a "bottom-up" phitosophy when identifying needs and during programme
development and project identification.

The needs of Article § countries are regularty reviewed, and project guidelines are adjusted
accordingly.

Coordination

Coordination between implementing agencies has been institutionalized and sponsored by
the Fund znd takes place during amsiual preparation of the work programmes as welt 25 on
an ad-hoe basis.

UNEP IEPAC cooperates with several other government agencies including Swedish
Imemational Development Agency, Finnish International Development Agency, and
USEFPA, UNEFP IE/PAC also cooperates closely with UNEP TEAC/TQCs, NGOs, and
industry associations.

Coordination of regional and bilateral activities Is facilitated through the Regional Network
Coordinators.

Frocesy

The imeractive and consultative approach s exemplified by a broad-based Advisory Group
from the BC, Secretartat, mdustry, NGOs, and developed and developing countries.

The network approach has proven very useful in assisting Article S couniries on a regional
Dusis.

Constrainis

Considering the large namber of small, low-consuming Article 5 countries UNEP IE/PAC
is assisting, efforts are being made o regionalize the activities in order 10 maximize the
support within the finnacial constraints given by the very smafl projects.

As the support cost ralio vares with the size of the project, using a fixed support cos
perceatage (13 per cent} s clearly inadeqaate when dealing with smali projects. Therefore
a pon-linear scale or @ (ixed-amount system should be considered.
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UNDYP Procedures ¥For Project Development and
Implementution Under the Montreal Protocol

PROJECT IDENTIFICATION

~URDP ~Government ~National Industry

UNDP Designated as
Implementing Agency

PROJECT DOCUMENT PREPARATION

~UNDP -Government ~National Industry

PROJECT APPRAISAL/APPROVAL
~UNDP ~Government

|

SUBMISSION OF PROJECTS TO
FUND SECRETARIAT FOR REVIEW

.

EXECUTIVE COMMITTEE PROJECT APPROVAL
AND INCORPORATION INTO UNDP
WORK PROGRAMME

FUHRDE TRANSFERRED TO UNDP

PROJECT DOCUMERTE SIGNED

~UNDP ~Government ~Executling Agency

PHROJECT IMPLEMENTATION
~UNDP/OPS
-National Implementation

PROJECT MONITORING
TECHNICAL BACKSTOPPING
PROGRESS REPORT PREPARATION

PROJECT COMMISSIONING AND EVALUATION

LONGER TERM PROJECT EVALUATION
AND FOLLOW-UP
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Exhibit UNDP-2

Summary Description of United Nations Development Programme

United Nations Development Programme (UNIDI)

Role

By its mandate, UNDP is a funding and coordinating agency for UN system activities. UNDP
designates UN system agencies, UNDP/OPS, or national governmental agencies 1o implement
various projects and programmes.

Under the Muitilateral Fund, UNDP assists countries in the formulation of country
programmes, and supports technical assistance and pre-investment activities including feasibility
studics, technology transfer evaluation, demonstration projects, and national/regional technical
training programmes.

Al country request, UNDP is increasingly involved in investment project design and
implementation in the foams, refrigeration and solvents sectors.

UNDP is also designing sectoral phaseout strategies for low ODS-consuming ¢ountries in the
foams and halons sectors.

Organization

UNDP is highly decentralized with 130 country offices supporting UNDP Montreal Protocol
activities where such programmes exist. Its Standard Basic Assistance Agreement with most
countries give UNDP country offices financial, icgal and administrative authority to act. No
additional legal, financial or grant agreement is necessary for implementation of UNDP
projects under the Montreal Protocol.

UNDP has a Montreal Protocol Unit to manage its Montreal Protocol activities. It has five
full-time staff including the Unit Manager. UNDP has 5 world-recognized sectoral experts on
retainer contracts in the aerosols, foams, solvents, refrigeration and halons sectors, utilizes over
30 consultants (international/national) at present and has a roster of 200 consultants.

The Montreal Protocol Unit is part of the Energy, Climate and Pollution Group within SEED
(Sustainable Energy and Environment Division). SEED, which also encompasses UNDP’s
Global Environment Facility, its sustainable natural resources management programme, and

the UN Sudano-Sahelian Office, is responsible for coordinating all environmental activities in
UNDP.

Operating
Philosophy

Assists countries only on their specific request. Focuses on developing local human resources
and institutionai capacities and uses local expertise wherever possible. For project design and
implementation, UNDP utilizes its roster of international, regionat and national consultants,
contracted on a project by project basis.

Coordination

UNDP acts as coordinator of UN system operational activities.
Cooperates with a wide range of partners including nationa! governments of both developed
and developing countries, bilateral programmes, NGOs, and other international bodies. Close

coordination with other implementing agencies (UNEP, UNIDO, World Bank} including joint
missions when feasible.

Process

Emphasis on team building with the recipient industry/plants, local consultants, international
experts and government decision makers, coordinated by regional coordinators within MPU.
Internal process reflects its role as a financing agency. Improvements have resulted in

streamlined processes for project preparation, internal approvals, and project implementation
and commissioning.

Constraints

Building local capabilities 10 ensure ownership of ODS phaseout programmes is time-

consuming but the net result - the creation of locally managed, self-sustatning programmes - is
well worth the effort and cheaper in the long run.
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