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l. The third meeting of the Executive Committee's Subgroup on the Production Sector was held 
on 25 May 1997 at the headquarters of the United Nations Environment Programme (UNEP) at 
Nairobi. 

2. The meeting was attended by the representatives of the following members of the Subgroup, 
as re-established pursuant to Executive Committee decision 20/43: Australia, China, Costa Rica, 
India, United Kingdom of Great Britain and Northern Ireland, and United States of America. 

3. The Subgroup had before it the report of its second meeting (U}iEP/OzL.Pro/ExCom/21/29), 
the draft report of the Consultant recruited pursuant to decision 2 l /34 of the Executive Committee, 
the final report of that Consultant, the comments of the Core Group of the Expert Group on the 
Production Sector on the draft and final report of the Consultant, and consolidated comments from 
the Consultant and spreadsheet data on the China and India plants. The meeting was opened by the 
representative of Australia, continuing in his capacity as Facilitator of the Subgroup, at 10 a.m. on 
Sunday, 25 May 1997. 
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AGENDA ITEM 1: ADOPTION OF AGENDA 

4. The Subgroup adopted the following agenda: 

1. Adoption of agenda 

2. Briefing by Chief Officer 

3. Presentation by Consultant 

4. Review of the Report of the Consultant 

5. Report of the Subgroup to the Executive Committee 

AGENDA ITEM 2: BRIEFING BY CHIEF OFFICER 

5. The Chief Officer recalled that the Twenty-first Meeting of the Executive Committee had 
decided, on the recommendation of the Subgroup, to conduct a trial run using the draft methodology 
for compensation for full closure and gradual closure of ODS production facilities, which had been 
developed by the Expert Group. Decision 21/34 of the Executive Committee provided a detailed 
procedure for undertaking the study and the Secretariat had proceeded to implement that decision. It 
had sent an invitation to three participating Governments (China, India and Venezuela) to each 
nominate a plant to take part in the study. Companies had been nominated by India and China, while 
Venezuela had not nominated a company. Also on the basis of Decision 21/34, the Secretariat had 
drawn up the terms of reference of the Consultant, together with a schedule of work, and sent those 
to the core group for comments. After consultation, the terms of reference had been finalized and it 
had been agreed to recruit Mr. Robert Hoch to act as consultant to provide the deliverables set out in 
Decision 21/34. The Draft and Final Reports of the Consultant as well as the comments of the Core 
Group on both the draft and final reports were made available to the Subgroup, as well as 
spreadsheets reflecting the data received from the plants in India and China, using the main 
parameters recommended by the Expert Group. 

AGENDA ITEM 3: PRESENTATION BY THE CONSULTANT 

6. The Consultant recruited pursuant to Executive Committee Decision 21/34 introduced his 
report and outlined its main findings and recommendations. In particular, he identified those issues 
that required policy guidance from the Executive Committee. The main points raised by the 
Consultant are set out in annex I to the present report. 
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AGENDA ITEM 4 REVIEW OF THE REPORT Of THE CONSULTANT 

7. The Subgroup proceeded to discuss the main issues raised in the Consultant's report and 
decided on a number of actions to facilitate further progress. The discussion also focused on the 
related recommendations of the Expert Group considered by the Subgroup at its second meeting 
(contained in document UNEP/OzL.Pro/ExCorn/21/29). The recommendations, as revised in the light 
of the discussion, are contained in annex II. The Subgroup agreed that any discussion of these 
recommendations continued to be conditional on the understanding that there would be no final 
agreement to any particular recommendation until the whole package was agreed. The main 
conclusions of the Subgroup's discussion are reflected in paragraphs 8-14 below. 

8. Discount rates. While the Subgroup agreed that the methodology should apply the real, as 
opposed to nominal, discount rate, no agreement could be reached on the magnitude of the rate to be 
applied, with suggestions ranging from 5 per cent to 12 per cent plus within the Subgroup. The issue 
of risk was raised, but there was no agreement on how this issue should be factored into calculations. 
To aid further discussion of this issue, the World Bank was requested to provide information on what 
real discount rates it applied to chemical industry projects in the relevant Article 5 countries over the 
8 to 17 year time period concerned. As no agreement was reached regarding the bracketed text in 
Recommendation 9 of the Expert Group, the Subgroup decided to retain the text and discuss this 
issue further following receipt of the information from the World Bank. 

9. Residual useful life of plant. After much debate, the Subgroup agreed to amend the language 
of Recommendation 6, leaving in brackets those parts on which no consensus could be reached. 

10. Margins. It was noted that the data run had resulted in figures showing high profit margins, 
which some members of the Subgroup considered realistic and sustainable, and others found to be 
unrealistic and unsustainable, particularly in view of the situation which would have existed in the 
absence of the Montreal Protocol. After a lengthy debate on what constituted a reasonable margin, 
the views expressed by the members of the Subgroup showed that the range pre-tax could lie 
between 6 and 56 per cent. One member suggested that the appropriate profit margin to be 
considered for compensation is earnings before interest, depreciation and tax. It was agreed that there 
needed to be further discussion of what constituted a reasonable margin. Some members suggested 
that resolution of this and a number of other issues may require higher-level discussion. 

11. Inflation. In Recommendation 8, section 1, subparagraph c (iv) and section 2 subparagraph d 
(i), the Subgroup agreed to refer the bracketed figure for inflation rates back to the Expert Group for 
clarification. One member suggested that the Expert Group might be requested to study the price 
trends for other industrial chemicals since 1986, in order to get an indication of what the inflation rate 
for CFCs could have been in the absence of the Montreal Protocol. Others suggested that it was not 
necessary to take any inflation rate into account. 
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12. C,macity and growth rate. The Subgroup agreed to retain in square brackets the dates of 
1996 and 1997 in the first sentence of Recommendation 7. It accepted the second sentence, dealing 
with plants having commercial production of less than 36 months before 3 I December 1997. There 
was acceptance that in [special] [some] cases there may need to be allowance for some growth, but 
that the criteria to determine which were these cases still needed to be precisely determined. The 
Subgroup therefore agreed to insert this concept in bracketed text. There was no agreement 
regarding the last sentence of the first paragraph of Recommendation 7 and, therefore, that sentence 
was also retained in square brackets. The 7 December 1995 date at the end of paragraph 2 was 
deleted to conform with the Subgroup's similar decision regarding Recommendation 6. 

13. Capacity verification. Recommendation l(a), Definition of capacity to be verified, was 
accepted, except for the question of whether it was necessary to include the language relating to 
design capacity. It was therefore agreed to retain square brackets around "the greater of the design 
capacity" and refer that question back to the Expert Group for clarification. 

14. Packaged forms/local conditions. The Subgroup noted Recommendation 8, section 1, 
paragraph (c) of the Expert Group that substances sold in packages (e.g. cylinders, drums, disposable 
containers) may command higher margins. One member noted that higher margins could also be 
commanded where there was a preference for local suppliers ( e.g. because of local service and 
support). It was agreed that this matter should be referred back to the Expert Group for clarification. 

AGENTIA ITEM 5: REPORT OF THE SUBGROUP TO THE EXECUTIVE 
COMMITTEE 

15. The Subgroup decided that a draft report on the work of the meeting should be prepared and 
circulated to members for comments. The report would be finalized on the basis of those comments 
and submitted to the Executive Committee at its twenty-second meeting. The Subgroup further 
decided that the final report of the Consultant and the comments on the draft and final reports 
subrnitted by the members of the Core Group of the Expert Group should be annexed ( see annexes 
III and IV below) 

16. It was also decided that the Secretariat should be requested to work with the Expert Group to 
produce draft consolidated guidelines for the production sector that would incorporate Decisions of 
the Executive Committee and the recommendations of the Expert Group. Results of this exercise 
should be circulated to the members of the Subgroup for its comments before the results of this 
document are brought to the next meeting of the Subgroup. 

17. One member of the Subgroup suggested that the United Nations Development Programme 
(UNDP) should be invited to participate in any future meetings of the Subgroup. 

18. The Subgroup recommended that it meet again back-to-back with the Ninth Meeting of the 
Parties in December 1997. 
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MAIN POINTS RAISED IN THE REPORT OF THE CONSULT ANT 

Conclusion 

1v1ethod is workable - but needs further refinement 

Two advantages: 

(I) Includes way to allow for "absence of the Montreal Protocol" 

(2) Significant effort already invested 

Summary of.method 

Depends on 5 parameters: 

Margin ( difference between price and fixed and variable costs) 

Remaining useful life 

Discount rate 

Actual capacity 

[growth on 36 months average production] 1/ 

Net Present Value 
oflost profit stream = 

useful life 
S( 1-i)_(margin)(foregone production) 

n-1 

The following parameters are important and require policy advice: 

Capacity growth 

Discount rate 

Difficult to detennine, thus default values (proposed by expert 
group) are critical. 

Fixed in year one, based on plant past production ( average of 3 best 
years), then increased at (IO per cent annually up to actual capacity 

Magnitude of the real rates to be applied 

1/ This has not yet been agreed by the Subgroup. 
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Margin 

Inflation 

What is the appropriate margin and how should this be detennined, 
including whether the margin should be calculated on the basis of 
earnings before or after tax, or earnings before or after 
depreciation, interest and tax. 

Premium on price for packaged forms and local circumstance. 

On prices and costs. 
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Recommendations of the Third and Fourth Meetings of the Expert Group on the 
Production of Substitutes of Ozone-Depleting Substances, as amended by the Third 
Meeting of the Sub-Group on the Production Sector. 

While the presence of brackets denotes outstanding disagreement, the absence of brackets 
does not necessarily mean that there has been full agreement. The Sub-Committee 
understands that there will be no final agreement to any specific recommendation until 
there is agreement to the full package of recommendations. 

Capacity verification 

Recommendation l 

(a) Definition of capacity to be verified 

The Expert Group recommends that the capacity to be verified should be the "actual 
capacity". " Actl)al capaci.t;y" should be defined as the product of the plant availability2 and [ the 
greater of the design capaci!i or Jthe maximum achi.eved daily rate4 

Recommendation 2 

(b) Definition of 'larger" plants which could be subject to near-term capacity 
verification 

The Expert Group recommends that the 'larger" plants which could be subject to 
near-term capacity verification should be those that have individual capacities of 4,000 tonnes or 
over. It notes that this would include approximately a total of 15 plants in Article 5 countries. 

4 

Plant availability is the average number of days per year on which the plant in its local 
circumstances, e.g. maintenance, utility availability, raw material availability, and weather-related 
factors such as drought or floods. could nonnally operate, as detennined from verified records. 

Design capacity is the output of which the plant is capable in temts of its current engineering 
specification, as determined from verified records. 

Maximum achieved daily rate is one-third of the maximum amount of usable product achieved in 
any continuous 72-hour period, as determined from verified records. 
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Recommendation 3 

( c) Estimation of the cost of verifying capacity 

The Expert Group recommends, for budgeting purposes, an allocation of US $300,0005 

for near-term capacity verification of the approximate 15 plants of 4,000 tonnes or more capacity. 

Recommendation 4 

( d) Information required in order to verify capacity6 

The Expert Group recommends that the questionnaire included as Annex I to this report 
('Preliminary Data for the 'Capacity Verification' of a Plant') should be sent well in advance to 
the management of a plant that is to undergo 'bapacity verification''. with a request that the reply 
be sent in good time (e.g., eight weeks) back to the Fund Secretariat to permit the 'bapacity 
verification team" to prepare its work The covering letter transmitting the questionnaire should 
make clear that the data requested was an indicative list only of the material that would have to be 
made available to the team in the course of its on-site verification. 

AJ2proaches for calculating lost profits 

Recommendation 5 

The Expert Group recommends adoption of Approach Two as the basis for the calculation 
of incremental costs related to the shut-down of ODS-production facilities. That Approach 
proposes to use historical pricing data (pre-Protocol), corrected for inflation, to avoid distortions 
that might otherwise arise from the disturbance in the market occasioned by the Montreal 
Protocol and work out from there the foregone production and lost profit as a result of plant 
shut-down. An elaboration of that Approach appears as Annex VI to the report of the second 
meeting of the Expert Group (lJNEPIOzLPro/ExCom/19/59). 

6 

Based on a four-six person verification team (consisting of one•two international technical 
expert(s}; one-two country-based technical cxpert(s}: one independent interpreter, where necessary; 
one local auditor/bookkeeper) and 12 man-days per site verified. 

The Subgroup noted that the definition of "capacity'' still requires resolution and that this will have an 
impact on the data to be presented. 
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Residua) life of plant 

Recommendation 6 

The Expert Group recommends that for the purpose of determining appropriate 
shut-down costs compensation7 should be based upon the '\-emaining useful life" of an ODS 
producing plant. The maximum default value for the 'remaining useful life" of a producing 
plant should be defined as the longer of 

either, ( a) a period of (25] years (the typical lifespan) less the number of years, as at the 
actual date of cessation of production,6( as contained in the project document and 
approved by the Executive Committee of the Multilateral Fund,) determined by the 
Technical Audit team to have elapsed since the start of commercial production; 

or, (b) a period calculated as eight months for each complete year by which the date of 
cessation of production 6, as contained in the project document and approved by 
the Executive Co mmittee predates 31 December 20108

. 

I The 'remaining useful life" shall be determined by the Technical Audit team.) !In either 
case, the '!-emaining useful life" so determined shall be subject to technical verification by the 
Technical Audit Team. J 

!The final level of compensation for full closure projects shall be based on the actual 
date of eessation of production.] 

In making this Recommendation, the Expert Group understands that no shut-down costs 
should be payable for any new production capacity determined by the Technical Audit team to 
have been installed after [June 1990] [25 July 1995] [or resulting from any investment to increase 
capacity where such an increase was not demonstrated to be warranted by a high utilization of 
existing capacity]. 

For purposes of clarity, it is to be noted that new production capacity would mean either a 
new plant, or new capacity resulting from a major investment to increase the capacity of an 
existing plant. 

It is also to be noted that the date of capacity installation means the date by which 
sufficient financial disbursements were made for setting up the new capacity. 

The cessation of production refers to full closme projects. 
Thus, for example, a project approved in l 998 would under this sub-clause be eligible for 
compensation for lost profits for a period of(20I0-1998) x 8 months= 8 years. 
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Baseline period for the calculation of production capacity eligible for funding, and methodoJQgy 
(Qr allowing growth 

Recommendation 7 

The Expert Group recommends that the calculation of production capacity eligible for 
financing should be based upon the actual production levels of the 36 consecutive months of 
highest production ending no later than 31 December (1996] (1997). For plants having 
commercial production less than 36 months before 31 December 1997, the calculation of 
production capacity eligible for financing should be based upon actual production level for 
36 consecutive months from the start of commercial production. [In order to allow for growth, 
this [36] month average should be increased by [10%] per annum, but not exceeding the 'lictual 
capacity" of the plant as defined in Recommendation L] [ There was acceptance that in 
(special) [some) cases there may need to be allowance for some growth, but the criteria to 
determine which were these cases and what, if any, the growth rate still needed to be 
precisely determined.) 

In making this Recommendation, the Expert Group understands that no shut-down costs 
should be payable for any new production capacity determined by the Technical Audit team to 
have been installed after [June 1990] [25 July 1995] 

Methodology for the calculation of annual profit foregone 

Recommendation S 

The Group exhaustively discussed the detailed methodology that could be used to 
implement Approach Two (reference: Recommendation 5 above). It recalled that there were two 
methods suggested for the calculation of annual profit foregone, viz. 

Method 1: 

Method 2: 

Use a typical profit margin on sales as surrogate. 

More detailed analysis of costs and revenues. 

The Group, while recognizing the inherent greater simplicity of Method l, felt that 
justification of a 'typical' profit margin would in practice require an analysis of costs and revenues 
and therefore adopted Method 2. 

The Group proceeded to develop Method 2 by identifying the components of revenues 
and costs that needed to be addressed. For each item, the Group began by examining available 
information on international costs and prices under pre-Protocol (i.e. unperturbed market) 
conditions. \\'here possible, typical values (or ranges of values) were assigned to each item. 
Consideration was then given to those special factors that should be considered under the 
conditions of Article 5 countries. The Group recognized that data might need adjustment to 
reflect specific local circumstances in any particular case. The Group recommended that all data 
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should, so far as possible, be subject to audit or verification. This would be particularly important 
where local circumstances resulted in figures substantially different from those typical of the 
international situation. One member of the Group cautioned that figures used in the calculations 
were indicative in nature, and were for illustrative purposes only. 

Su_mmsi.IY..QfMethod 2 for Calculation of Lost Profit Stream 

The method recommended is as follows: 

Calculate revenue from sales income 

Calculate total costs ( fixed and variable) 

Calculate profit margin by difference 

Calculate net present value of this profit stream over the remaining useful life 
( reference Recommendation 6 above) of the plant for the production capacity 
eligible for funding (reference Recommendation 7 above). 

[I. Revenue from Sales Income: 

(a) The starting point should be the 1986 international bulk list prices9 for CFCs [($1.32/kg. 
for CFC-I!, $1.56/kg. for CFC-12)] The Group noted that these prices included an 
average pre-tax profit margin in the range of 13 to 46 per cent as is fairly typical for 
international traded commodity chemicals. 

[(b) Subtract a factor of(typically) [15%] to reflect the prices at which business was actually 
conducted as compared with published list prices.] 

( c) Adjust this international bulk price to take account of: 

9 Sources: 

(i) Package: Goods sold m packages (e.g. 
cylinders, drums, disposable containers) command higher 
prices. Prices may be some [$0.30/kg.) (drums) to ($0.60/kg.] 
( cylinders and disposable containers) higher. The Group noted 
that most business in Article 5 countries was in packages rather 
than bulk. 

SRI International "Chemical Economics Handbook Product Review: Fluorocarbons" by Maria 
Geigel (October 1988) 
Statistical Abstract of the United States 
Chemical Marketing Reponer (various issues) 
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(ii) Lot size: The Group noted that business in 
Article 5 countries would normally involve smaller lot sizes than 
in international trade. This would incur higher costs and 
command higher prices, but margins may be similar. 

(iii) Local conditions: The Group noted that some price 
premium (perhaps as much as [ I 0-15%]) could be commanded 
where there was a preference for a local supplier ( e.g. because 
of local service and support), and/or where there were physical 
non-tariff barriers ( e.g. practicalities/costs of import handling). 
The Group further noted that these price premia were to be 
distinguished from the much higher premia that might arise 
where competition was restricted by tariff barriers or other 
"protection". 

(iv)Inflation: 1986 CFC prices could need some inflation 
to reflect present-day conditions. A range of inflation rates of 
(0-3%] per annum was discussed. 

2. Costs 

(a) Costs ofraw materials: 

These should be based on 1986 international prices10
, thus: 

Carbon tetrachloride: [!. 17 kg./kg. @ $275/te.] = [$320/te.] of product for CFC-11 
[1.37 kg./kg. @$275/te.] = [$380/te.] of product for CFC-12 

Hydrogen fluoride [0.16 kg./kg. @$1,200/te.J [$195/te.] of product for CFC-I I 
[0.36 kg./kg. @$L200/te.] = [$435/te.] of product for CFC-12 

Other chemicals ( e.g. catalyst): approximately [$25/te.] 

(b) Other costs for bulk materials: 

These will need to reflect local conditions, but the Group indicated the following 
international data for bulk: 

!O 

Utilities: 
Labour: 
Maintenance and Capital Provision 
Sales, Administration, Research Expenses: 

[$25/te.] 
[$35/te.] 
[$175/te.] 
[$225/te.] 

[n fact, there is little difference between 1986 and 1996 prices. 
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This gives a total cost of[$1,00/kg.] for CFC-I I and [$1.30/kg.] for CFC-12 for bulk. 

The Group noted that, in the international bulk business, an average [20%] pre-tax profit 
margin was typical and that these costs could be compared with a selling price of [$1.32/kg.] for 
CFC-ll; [$L56/kg.J for CFC-12 (see above). While there were instances where pre-tax profit 
margins could exceed [20% ], these were not sustainable against competition other than in the 
very short term. The Fund did not recompense financial transfer costs (e.g. taxes), and payments 
were made on an untaxed basis. 

(c) Other costs for packaged goods: 

These will need to reflect local conditions, but the Group indicated the following 
international data for packaged goods: 

All items as in sub-paragraph (b) above, in addition: 

Packaging costs: 

( d) Adjustments to costs: 

Goods prepared in packages ( e.g. cylinders, drums, disposable 
containers) carry additional costs. Costs may be some [$0.30/kg.] 
(drums), [$0.60/kg.] (cylinders and disposable containers) higher. 

(i) The Group noted that some, but not all, cost items would need adjustment if 
looked at on a 1996 basis. Broadly speaking, it could be appropriate to inflate all 
non-chemical items at about [3%] per annum. 

(ii) The Group noted that the figures cited above were derived for a developed world 
20,000 tpa plant with a capital cost of[$20 m.] In Article 5 countries: 

plants would in general be smaller; capital costs will correspondingly be 
reduced, but not to the same extent. 
HF manufacture might be integrated ,vith CFC production leading to a 
lower HF price, but additional capital. 

Sales, Administration and Research expenses could be different ( e.g. higher 
cost of sales for small companies, package trade, lower research costs). 

(iii) It was noted that for CFC raw materials, there was little difference between 1986 
and 1996 prices.] 
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Discount Rate 

Recommendation 9 

The Expert Group recommends the use of a real ( as opposed to nominal) discount rate 
applicable to the country and time period of concern, thus removing the need to inflate costs, 
prices and margins when calculating the Net Present Value (NPV) of the lost profit stream. [This 
figure should be agreed with the relevant financial advisors at the time the project is approved.] 

Cost of decommissioning 

Recommendation 10 

[The Expert Group reaffirms its recommendation made at its earlier meetings that the cost 
of decommissioning the old CFC plant should be offset by the scrap value of the shut-down 
plant.] [The residual value of the location should be taken into account in determining final 
funding.] [ And the cost of environmental clean-up of the CFC plant is not incremental and 
therefore is not eligible for funding.] 

Compensation for labour displacement 

Recommendation 11 

The Expert Group, noting that there is no international norm or code on compensation for 
labour displacement, and that such compensation is essentially local and country specific, 
recommends that the details of such compensation would be determined by the technical audit 
team on a case-by-case basis. 

Gradual Closure (Enforced Idleness) 

One member of the Expert Group made a presentation to the Group on behalf of India on 
Gradual Closure, and explained the way incremental costs would be calculated under the concept. 

Way of Calculating Incremental Cost under Gradual Closure (Enforced Idleness) 

Step l 

Step 2. 

Calculate incremental cost as per Closure Approach 2. 

Establish production level for every year from year of project approval until year 
of proposed closure based on proposal given by the applicant. 

Note: (a) Such production level will be within the Montreal Protocol phase-out 
schedule; 

(b) The applicant will be committed not to exceed such production level. 



Step 3. 

Step 4. 
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Calculate earnings arising from the committed level of production using cost, 
prices, inflation rate, discount rate, etc. as per Closure Approach 2. 

Incremental Cost under Gradual Closure Cost under Step I minus eammgs 
under Step 3. 

Recommendation 12 

The Group discussed the presentation on (hadual Closure and recommended that Chadual 
Closure projects should be eligible for funding on a basis that would appropriately adopt the 
methodology recommended for full closure projects. The Group recognized that Chadual Closure 
projects had the potential to reduce costs to the Multilateral Fund. The Group sought guidance 
from the Executive Committee as to whether such projects would be as effective as full closure 
projects in assisting the transition away from a dependence on ODS, and whether any difference 
in effectiveness should be reflected in the extent of, or prioritization for, funding. 
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A method ( called Method Two) for computing the value of the profit stream foregone 
when a CFC producing enterprise closes has been proposed by the Expert Grq!J.P, Briefly, 
the approach is to establish a Cost at the enterprise level and subtract it from what the 
Price of CFCs would be if there were no Montreal Protocol. This margin, with correction 
for local and enterprise specific factors is multiplied by an annual production, based on the 
best three yeacs production, increased annually up to the plant capacity, and its discounted 
present value determined over the remaining useful life of the plant. (Details of all these 
concepts have been previously considered by the Expert Group.) The present study is a 
test of the method based on data from two real plants. 

It is concluded that the method can work, but better definition of a number of the concepts 
involved is needed. Furthermore, guidance from the ExComm on strictly financial 
parameters such as discount rate and depreciation will have a significant effect on the 
values of lost profit stream computed. 

It is recommended that the method be retained as our preferred approach at least until the 
Expert Group can consider the implementation issues uncovered by this study and confirm 
this recommendation. 

The foregone profit computation is most sensitive to the margin, however computed or 
defined. For the almost fully depreciated plant in China, the net present value of the 
foregone profit stream ranges from $1157 to $6892 per tonne of nominal capacity, over 
the set of assumptions evaluated. Limiting results to 17 year life and 8% discount reduces 
the upper bound to $4700. If plant life turns out to be only 12years, the upper bound falls 
to $2555/tonne of nominal capacity. The $1157 figure corresponds to 10% actual margin. 

For the plant in India, a range from $1107 to $3180 per tonne can be calculated. again 
over the set of parameters evaluated, which in this case includes both inclusion and 
exclusion of depreciation. Limiting depreciation to ten years from plant startup raises the 
lower bound to $1347. The gradual closure option reduces the upper bound to 
$2256/tonne. 

The methodology has been incorporated into an Excel Workbook which is being 
distributed on disk along with this report and can be used to more fully study the 
significance of assumptions on the results. 
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II. BACKGROUND 

( 

At the third and fourth meetings of the Expert Group, a Methodology {Method Two) was 
recommended for calculating compensation to CFC producing enterprises, in Article V 
countries, that cease production in accordance with the Montreal protocol. Succinctly, the 
method is to establish an enterprise specific margin by subtracting actual cost from an 
artificial "Price" which reflects what the price would have been in the absenqe .pf.Jhe 
Montreal Protocol. The Expert Group arrived at a rational consensus for this "Price" on a 
bulk, international basis and identified both qualitatively and quantitatively factors 
involved in making this meaningful at the enterprise level. Compensation is then the 
product of this margin and the capacity I over the remaining life of the plant, appropriately 
discounted. 

The present study is a test of the methodology. Based on Decision 21/14 of the ExComm, 
a core group of the Expert Group was established to oversee this work and two producing 
plants, one in India and one in China, have been nominated by their governments to supply 
data for this test. 

Initially a Questionnaire was developed, circulated through the Core Group for comments 
and then transmitted to the nominees. This Study Questionnaire seeks information that, in 
actual implementation, may be sought either by questionnaire or by audit. (A copy of the 
Questionnaire is attached as Appendix One.) 

The philosophy used in its development was to err on the side of asking for too much 
data, while trying not to place too large a burden on the nominees. Beside straightforward 
cost elements, therefore, the questionnaire asked for labor headcounts by category, both 
to support calculation of a cost for labor displacement and to check for double counting, 
for example, of utilities generation. Similarly, data from which information that on 
implementation would be acquired by field audit, viz. maximum plant capacity, availability, 
life, etc., could be inferred, was requested. 

Actual revenues were also requested. This allows the calculation of actual margins as well 
as providing the raw data to test alternative computation methodologies. 

Then the calculational methodology of Method Two was embodied in a Microsoft Excel 
spreadsheet and circulated through the Core Group. One purpose of the Spreadsheet is as 
a repository for the data supplied. Ideally, one then captures this data and computes the 
compensation. Because there are choices to be made, (some anticipated, some previously 
unanticipated), between the raw data and the computation, the spreadsheet developed has 
a "partial disconnect" between the "data reporting" and the computation sections, 
allowing for human intervention on key economic calculation input data. These include the 
cost elements to be used in computation of the margins and the year.by-year 
compensatible capacity. 

1 Further defined as the average production oflhe three best consecutive years, increased al 10%/year. 
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The spreadsheet also, of course, allows for the parameterization of economic variables like 
discount rate and Price. An electronic version of the spreadsheets is being distributed with 

• this report. 

Data has now been received from two actual plants, one in India and one in China. These 
plants represent a broad enough range of operating parameters to allow the methodology 
and spreadsheet to be fully tested. 

The operations differ significantly, the Indian plant produces both CF-11 and CFC-12 in a 
variety of packaged forms, has increased production annually, operates 330+ days per 
year, but is still at only ca. 40% of capacity. The plant in China produces only CFC-12, 
has been expanded several times, is almost fully depreciated, but is experiencing steeply 
decreasing production and achieves this "turndown" by operating only part-time. 

A DRAFr Report was distributed on April 25 and comments received as of April 30 are 
reflected in this Final Report. 

ill. CONCLUSIONS 

1) Workability of Method - Need for Definition 

Method two is fundamentally workable, but incompletely defined. 

a) Of particular significance is the need to better define "cost" The concept is 
clearly meant to be established at the enterprise level but no guidance is 
provided on what year's experience to choose. Furthermore, "costs" can be 
rationally projected into the future; if compensatible production is allowed to 
increase at l 0% per year, should not the cost reduction that goes with 
increased production be reflected? 

b) Price also needs to be better defined; although a "World" price, in bulk was 
set, differences due to local circumstance and packaging ( the so-called 
"upcharge") were acknowledged, but not concretely specified. This latter is 
important because both of the nominated plants produce packaged products. 

c) Finally uremaining useful life" is not clear for plants that have been 
debottlenecked and/or expanded2

, nor is it determinable via questionnaire. 

Finally, the data from one of the nominees suggests that the price ofCTC, at least in 
China, has not been constant. This is contrary to the basic assumptions underlying Method 
Two, but is not felt to be a fatal flaw. 

2 In fact, Recommendation 6 of the Third and Fourth Meetings of the Expert Group, which deals with 
remaining useful life is itself ambigous 

3 
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The remedy for many of these issues is to subsume them into a strictly mathematical 
exploration of the effect of margin, in the context of Method Two, on the value of the 
foregone profit stream. Doing this, leads to a range of compensation, depending on the 
assumptions used, (and these were typical; but not by any means exhaustive), from $20 
million to$ 59 million in the case of the Indian plant, (not including the option of gradual 
closure which further reduces the compensation by about another 20%) or about $1107 to 
$3180 per tonne of nameplate capacity. For the smaller (but higher margin) ~lj.iMse plant, 
a compensation range ofca. $14.7 to 41 million has been calculated or about $2100 to 
$6892 per tonne.3 If, for this plant, one abandons the strategy of Method Two and simply 
computes the lost profit stream at l 0% margin, a value of only $8. l million results, 
corresponding to $1157/tonne of nominal capacity. 

2) High Actual Margins 

Both submitted sets of data show or suggest margins4 far in excess of the 20% guideline 
set by the committee as "realistically sustainable." Although depreciation is a factor, these 
higher than anticipated margins persist, even after including a typical figure for capital 
recovery. This is a clear indication that a classic free market in CFCs no longer exists. 
Note, however, that Method Two is based on an "artificial margin" between a Price that 
would have applied if there were no Montreal Protocol and the actual enterprise specific 
cost~, and its applicability is unaffected by this finding. 

3) Signilicance of Financial Parameters 

Strictly financial parameters: discount rate, depreciation etc. also, of course, have a 
profound effect on the compensation calculation. Because the compensation is spread 
relatively evenly over time, the effect on NPV of changing discount rate is crudely 
proportional to the discount rate, i.e. changing from 10% discount to 12% discount 
reduces the compensation by roughly ca, 15%. There is no guidance from the &Comm 
suggesting how to choose these values. Unlike the application of discount rates to new 
capital authorization, the transactions contemplated here carry no risk, so that a low 
choice of discount, covering only the anticipated cost of money plus anticipated local 
inflation would seem to be appropriate. 

Depreciation may also be a big factor in computing the value of foregone profits, In a 
head-to-head comparison, (India Case One vs. India Case Two), application of an annual 
estimate for depreciation ( the Indian nominee declined to provide a figure) more than 
halves the compensation at equal discount rate. On the other hand, of the two nominated 

' These data ranges reflect inclusion and exclusion of capital recovery within the range for India, but not 
within the range for China. 
• Raw margins for the plant in China range from 5 to 37%, because of wildly vruying product pricing. 
The plant in India shows raw margins between 52 and 56% in !he absence of capital recovery and 24 to 
39"/4 with an arbitrary allowance for capital recovery included, 
• These costs are adjusted to use a "world price" for CTC in order to make them logically comparable 
with the "non-Protocol" CFC price. 
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plants one was started up in 1989 and the other was expanded in 1990. If these capital 
costs are recovered, as is conventional in the chemical industry, over ten years, it is 
inappropriate to burden these computations with depreciation over the remaining plant 
life. If depreciation is included for only two years (i.e. through 1998), then the value of 
foregone profits is decreased by about 10% (India Case 3 vs. Case 1 ). 

4) Gradual Closure 

Gradual closure, on the basis selected in discussion with the Indian Nominee, decreases 
the net present value of the foregone profit stream by about 20%. 

5) Difficulty of Data Collection and Interpretation 

If the data provided via questionnaire is an indicator of what will be readily obtained on 
audit, assembling the data needed to implement Method Two may be a challenge. In order 
to get meaningful margins, accuracy and consistency are critical. 

Avoiding "double counting" is another element of the challenge. Two areas that need 
work are consistency among the utilities cost and the operating costs of the utilities 
facilities and avoiding double counting of the packaging labor. The Expert Group's 
estimate of the cost of audit should be revisited. 

6) Labor Displacement 

Although the data assembled does not pennit definitive computation of labor 
displacement, it is clear that this component of compensation will be small compared to 
the compensation for foregone profit. 

IV. RECOMMENDATIONS 

1) Either make the calculation basis as non-arbitrary as possible OR establish general 
guidelines to be followed subject to case -by-case review, which could be combined with 
audit. 

2) Use enterprise specific data to calculate the cost differences between packaged and bulk 
products. (This would appear to work so long as some quantity of bulk product was sold.) 
This makes the calculation dependent upon a single outside (non-financial) parameter: 
bulk price. 

3) Investigate to what extent the capital cost of the existing plants has already been 
recovered and base depreciation only on the balance. This becomes complex for plants 
that have been expanded or modified. The questionnaire on implementation should inquire 
into both prior depreciation and operating history. 

5 
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4) Retain Method Two as our preferred methodology and repair the shortcomings 
revealed by this study. The next meeting of the Expert Group, with spreadsheet capability 
at their disposal, should at a minimum, consider the foUowing: 

a) what enterprise level cost to use 
b) rationalizing our "margin expectations" with the reported data 
c) the "local circumstance" issue 
d) remove ambiguity in definition of"remaining useful life" 
e) confirm the idea of enterprise specific upcharge determination 
f) confirm method of distributing costs in swing plants 
g) elimination of other arbitrary aspects of the methodology 
h) explore basis for choice of financial parameters 
i) examine possible double counting issues and recommend how to handle them 

on audit and their effect on the estimated audit cost 

V. DISCUSSION OF RESULTS 

A RAW DATA FROM THE NOMINEES 

The raw data from the nominees has been previously circulated to the core group and the 
sub-group along with the Draft of this Report. It can also be found, converted to current 
U.S.. Dollars in the attached spreadsheets. Conversion is at: 

8.32 RMB/USD, and 
34.18 IRP/USD.6 

There are a number of surprising things about the data: 

1) CFC-11 and CFC-12 prices realized and CTC Price, (reported only by the plant in 
China), vary wildly. A basic idea underlying Method Two is that these behave in a 
somewhat orderly fashion. 

2) Cost elements as reported on a per tonne basis were much higher in the Plant in India 
than in the Plant in China. This is surprising, because the Indian Plant is both larger 
and newer. Inasmuch as the point of this study was to test the methodology, this wide 
variability is actuaUy beneficial, but it highlights the need, on implementation, for 
careful checking of the raw data. 

3) Actual margins, as reported directly by the plant in China, and as can be deduced from 
the cost data submitted by the plant in India, also vary significantly and are much 
higher than anticipated. Table One below summarizes these margins: 

6 There is a slight inconsistency here. The figure for India was supplied by the nominee as representative 
of 1995196 rates; the figure for China is current. 
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Enterprise\ 1991 
Year 
Plant in India NA 
w/o 
denreciation 7 

Same with NA 
estimated 
depreciation 
Plant in China 18% 
with 
deoreciatioo8 

( 

TABLE ONE 
"ACTUAL" MARGINS OF NOMINATED PLANTS 

1992 1993 1994 

NA 53% 55% 

NA 24% 35% 

5% 37% NA 
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1995 

56% 

--· 
39% 

NA 

It should be pointed out that these data are not exactly comparable, because they cover 
both single product and dual product plants and actual and computed margins, but they 
are suggestive of quite high returns. 

The Expert Group has pointed out that margins in excess of 20% are not sustainable in the 
long term. On reflection, however, the idea oflack of sustainability assumes a free market 
- something which has not existed in CFCs since the Montreal protocol. The price 
variations of CFC-I I and CFC-I 2 are not what one would expect from a mature 
commodity chemical. Observe additionally that these values have been both higher and 
lower than the "world bulk prices in the absence of the Montreal Protocol" on which 
Method Two depends. 

Although the margins are high, the underlying cost details contain numerous 
inconsistencies. Generally, the cost data from China is on the low end of what was 
expected and the data from India are very high.9 In terms of showing operability of the 
methodology, this is good, but it suggests that, on implementation, extraction of accurate 
data will not be straightforward. 

Both nominees also report production of packaged forms of CFCs, although sufficient 
information to take account of this in the compensation calculations is not available. 
Recommendation 8 of the Third and Fourth Meeting of the Expert Group envisioned 
higher pricing for packaged goods, but did not definitively fix a price differential. 
Additionally, it was not clear that all the costs associated with packaged goods production 
were included. Therefore, for this analysis, all the product was assigned one price. 

While all of the above is certainly indicative ofa need to revisit details of Method Two, 
these high and fluctuating margins and prices also suggest that alternative methods of 

7 Based on mixed CFC-II and CFC-12 and "world" CTC price. 
8 Plant makes CFC-12 only, also note that depreciation, although reported, is minimal. These are actual 
margins, not corrected to "world" CTC Price. 
9 In fact, the data from the Indian plant for 1993 and 1994 had to be discarded, because of inconsistencies. 
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calculating compensation will be equally troublesome. for example, the approach of 
valuing enterprises by the future value of their profit streams becomes impossible when 
these profits are not predictable. Similarly, valuing enterprises based on a fixed percentage 
margin, although clearly simpler than Method Two, still needs to resolve what year's 
margin to use and whether to compute margins with or without depreciation. Finally, only 
within Method Two has the Expert Group established a procedure that allows for 
computation of foregone profit "in the absence of the Montreal Protocol". '!""'" 

B. USING THE SPREADSHEETS 

Appendices Two and Three present the spreadsheet calculations for the two nominated 
plants as two Excel files named, Ch$fin (Data from China, converted to US$, to 
accompany final report) and In$fin (Data from India, converted to US$, to accompany 
final report.) Those who wish to manipulate these are reminded to experiment on copies 
of the originals. These data have already been converted to US dollars at the exchange 
rates stated above. 

Past inflation can be accommodated on these spreadsheets by adjusting the conversion 
factors, year-by-year. Even though the Indian Nominee was kind enough to provide us 
annual figures for IRP to US dollar conversion, an election was made not to apply these at 
this time, because the exchange rates over the three year period for which data was 
provided, deteriorated by only about ten percent and this would have to be offset by the 
inflation rate of the US dollar. 

All the Tables after the Input Data Summary are self explanatory. The worksheets 
susceptible to manipulation are the Margin Calculation Tables and the Compensation 
Calculation Tables, both of which capture information from the Input Data Summary. 

1. Margin Calculation Tables• These calculate, year•by•year10
, the margin between the 

enterprise specific cost and fixed product prices, representing what the "world price in the 
absence of the Montreal Protocol" would have been. To put the calculation on a "world" 
basis, the CTC costs in the Data Input Summary tables have been standardized at $275/te. 
The Tables all allow for two sets of computation, with and without depreciation. 
(Depreciation is as reported for the plant in China and estimated, but built into the Table 
for the plant in India.) Two further interventions are needed in this calculation: 

• one needs to set the fixed price of CFC-I I and CFC-12 against which the 
margin will be calculated, and 

• one needs to divide the costs between CFC-I I and CFC-I 2. This latter is not 
as arbitrary as it may seem, because raw materials costs dominate and the 
yields are close enough to theoretical that they can be distributed on the 

'
0 Tables for all the years for which data was reported are included in "ChSfin", but because of 

inconsistencies in the raw data. only one table (1995) is included in "lnSfin". 
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assumption for the raw materials and further apportions the non-raw material 
costs on the basis of equal cost per mole of CFC-11 andCFC-12. This division 
probably should not be changed without new information. 

2. Compensation calculation tables - Using a margin, manually inputted. from the Margin 
calculation Tables (or elsewhere), these compute the Net Present Value (NPV) of 
foregone profits subject to certain assumptions. These include: . ,.-, 

• Life - The spreadsheet is capable of handling life up to 25 years from the date 
of commissioning contemplated by Recommendation 6 of the Third and Fourth 
Meeting of the Expert Group. Shorter lifes can be conveniently accommodated 
by using a zero currency deflater in the "out years." 

• Discount rate • Directly specified. 

• Annual Production • The numbers shown on the spreadsheets are based on the 
average of the three best years of production in 1997. increased by l 0% 
annually, until the nominal plant capacity is reached. It so happens that both 
nominated plants have a reported "three day maximum" capacity close to 
nameplate, so that. if these plants have been adequately maintained, one is 
comfortable with the idea that the maximum compensatible capacity is 
nameplate. Alternative scenarios can be tested by manually overriding the 
spreadsheet data. 

• Future Inflation/ currency conversion• The spreadsheet provides for annual 
values of currency deflater and conversion to be specified. Unless there is a 
reason to use these features. it is more convenient to subsume future inflation 
within the discount rate, i.e. look upon these as "real" discount rates after 
allowing for inflation. 

C. COMPUTAnON OF COMPENSATION 

Many case studies were run to elucidate the effect of economic parameters on the 
compensation. Table Three, foUowing summarizes the cases for the plant in China and 
Table Four summarizes the cases included for the plant in India. From these data. one can 
determine the sensitivity of the compensation computation to the key variables: margin, 
life and discount rate (including within it, future inflation). The issues of significance of 
depreciation on the calculation and gradual closure can also be addressed. 

l. Sensitivity 

Sensitivity can be gleaned by comparing case studies, whose parameters were selected to 
provide such comparison. The key variables are: 

9 
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Margin - Margin is clearly the most critical factor affecting the NPV of the foregone profit 
stream, although it is only indirectly specified in Method Two. The easiest way to 
rationalize seemingly disparate results is to look at them in terms of their inherent margin, 
i.e. the difference between the specified "price" and the enterprise specific cost. Cases four 
and five of Table Three and cases one and two of Table Four provide direct comparisons 
of compensation to margin, all other things being equal 

,- v._,,;. 

Additionally, and to broaden the range of variables studied, two artificial caseifhave been 
created wherein the margin is set at a percentage of the cost.11 These are cases eight and 
nine of Table Three. 

Table Two, below, compares cases from Table Three which differ only (all based on 17 
year life and 8% discount) in margin. The data shows that the compensation is almost 
linear with margin. 

TABLE TWO 

NPV of Foregone Profit Stream vs. Margin 

Case# Margin NPV $/nominal 
$/tonne ~ Million annual tonne 

Four 887 32.9 4700 
Five 731 27.2 3879 
Eiaht 219 8.1 ll62 
Nine 329 12.2 1743 

Life - Recommendation 6 of the Third and Fourth Meeting of the Expert Group clearly 
set 25 years as the maximum default value for residual useful life of a CFC plant. This 
becomes undefined for plants, like the nominated plant in China, which have been 
expanded, (in this case, twice). Further, the application of default method (b) of the 
Recommendation is unclear, at least to this author. It was decided therefore, to look at a 
range of remaining useful life from 12 to 25 years from the date of construction or 

t t These cases are created for the Plant in China, because it is simpler to work with a one product plant , 

IO 



TABLE THREE 

Summary of Calculated Compensation for Plant in China 

Case# Margin Discount Life Compensation Compensation 
Rate $ Million $/nominal annual tonne 

One World Price ($ 1560/te) vs. .10 25 years from last 41.2 5881 
1991 Cost, excl. expansion 
depreciation, adjusted to 
world CTC price =$887 /te 

Two same as case one .12 25 years 35.5 5074 ,,..-..,,\ 

Three same as case one .08 25 years 48.2 6892 

Four same as case one .08 17 years from last 32.9 4700 
expansion 

Five 90% World Price ($1404/te) .08 17 years 27.2 3879 
vs. I 991 Cost, excl. 
depreciation, adjusted to 
world CTC price "-'$731/te 

Six Same as Case One .08 12 years from last 17.9 2555 
expansion 

"""' Seven Same as Case Five .OS 12 years 14.7 2100 

i Eight 1 0% actual = $219/te .08 17 years 8.1 1157 •• j a 
f!. 

Nine 15% actual= $329/te .08 17 years 12.2 1743 "" i 
" i;- b' 

;;ii::;~ 
II '{;J !l N 

- - 0\ - ~ 00 

11 -
·,1,,v ~,i;• ·•· 



TABLE FOUR 

Summary of Calculated Compensation for Plant in India 
;.Ji>~ 

IJQ "' " 5 
Case# Margin Discount Life Compensation Compensation 

- X :E 
h) = 0 

~ $ Million $/nominal annual tonne -~ 
~ 

One 1995 margin ( excl. .10 25 years from $59.2 3180 ~ 

al 
depreciation) vs. startup ~ 
"world" prices 0 

~ 
"' N 

Two 1995 margin (incl. .10 ditto $24.0 1288 a; 
00 

Depreciation) vs. 
"world" prices 

Three J 995 margin VS. .IO ditto $54.8 2942 
"world" prices (incl 
depreciation only 
through 1998) 

Four Same as case One .IO 17 years from $37.2 1998 
startup 

Five Same as case Two .12 25 years from $20.6 1107 
startup 

Six Same as case Three .12 ditto $46.5 2499 
'1 

Seven 1995 margin vs. 90% .12 17 years $25.1 1347 
of"world Price" ·1 .. 

ti 
12 

• .;·7))l';'h '!Ii 
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most recent expansion. This can show the sensitivity of the compensation to this 
parameter, which, on implementation is likely to be set by Field Audit 

Comparison of cases three and four of Table Three and cases one and four of Table Four 
shows the NPV of foregone profits to be almost proportional to assumed remaining useful 
life. 

Discount rate - Discount rates from 8 to 12%/annum were used. Because inflik1on was 
not separately applied, these should be looked at discount plus inflation rates. NPV is 
strongly, but not linearly proportional to discount. 

2. Capital Recovery 

Neither of the nominated plants provided a clear test of the significance of inclusion vs. 
exclusion of capital recovery. The Indian nominee declined to provide depreciation data 
and the Chinese plant is quite old and almost fully depreciated. Thus, in order to show the 
potential effect of capital recovery on the economic calculations, an assumed value had to 
be employed, Comparison of Cases One and Two of Table Four shows that depreciation, 
applied annually, can more than halve the value of the foregone profit stream. This, 
however, may not be realistic. 

While there is justification based on sound business principles for recovering the cost of a 
plant, this recovery charge ceases once the investment has been recovered. The newest of 
the two nominated plants began production in I 989; if, as assumed in the estimate made 
for capital recovery, the capital is linearly depreciated over ten years, then the full 
investment will have been recovered by 1999. Accordingly, a computation including just 
two years of depreciation was made, Table Four shows (Case Three vs. Case One) that 
this reduces the foregone profit stream by only about l O"/o. 

3. Gradual Closure 

A schedule for gradual closure was obtained from the nominated plant in India. The 
schedule reduces production linearly from present values to zero in 2006. A revised 
Compensation Calculation Table was developed in the Spreadsheet (In$fin) to handle this 
and the NPV of foregone profit was computed for two cases, otherwise corresponding to 
cases One and Three of Table Four. These show that the gradual closure option reduces 
the foregorte profit stream from $59.2 million in Case One to $42 million on a comparable 
basis and from $54. 7 million to the same $42 million compared to Case Three. Thus, 
about a 20% reduction is realized, 

D. OTHER OBSERVATIONS 

While the prime objective of this study was to test Method Two, it also provided useful 
insight on issues that will arise in implementation. 

13 
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I, Complexity of Information to be Acquired on Audit 

( 

Both nominees were very co-operative in supplying the requested data; thus to the extent 
that problems are indicated these should be viewed as harbingers of basic difficulties with 
the method. The underlying problem is that this is an information intensive methodology, 
Further. because, as described above, the results are very sensitive to margin, which is a 
small difference between two large numbers, accuracy and consistency in the raw data are 
critical. ' '!....,, 

2. Labor Displacement 

Neither nominee was able to supply information as to the potential compensation for labor 
displacement, but some guidance can be obtained by looking at the labor component of the 
cost estimates, 

For the plant in India, the most recent annual labor cost is $700,000. The net present value 
of the i'oregone profit stream for this plant (See Table Four), depending on assumption 
ranges from $20 to $59 million, Similarly, for the plant in China, annual labor costs are 
under $100,000 and the foregone profits are from $14 to $48 million; even in the fixed 
margin case (cases eight and nine of Table Three), the NPV is no less than $8 million. 
Thus, the labor displacement is unlikely to be a significant contributor to the compensation 
calculation. 

14 
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Tel: (518) 73-1-+tSJ 
Fax: (516) 734-5802 

Please give the total hours of annual on-stream operation for the years 1993-1996. 

Year Operating 
Hours 

1993 

1994 

1995 

1996 ·. 

. If there is any reason to consider any of these years to be atypical, please explain. 

2. Plant ffistory and Capacity 

A. What do you consider to be the Annual Nameplate Capacity of the plant '1 .. ........... . 

B. Please review the operations of the plant to determine the maximum output achieved 
in any 72 hour period and report it below. • • 

Maximum 72 hour production .............................. . 
; 

C. Please give the plant production history. 

Mellie Tonnes!Yr. 

Year CFC-11 CFC-12 

1993 

1994 

1995 

19961 

1 Please estimate if necessary. 

lit 



UNEP/OzL.Pro/ExCom/22/68 
Annex III 
Page 16 

( 

D. When did commercial production in this plant begin '1 ........... . 

E. If the plant has been expanded/or debottlenecked, please give the date of such 
expansion(s) .................. . 

F. Please review the plant production history and identify the 36 months of highest 
production and report that value below. • 'r°'"' 

O. Please estimate 1997 production, if possible ..................... . 

3. Revenues 

Please report in the Table below, gross sales revenues. To the ex.tent possible, we ask lhat 
this information be distributed between the products. Where products were manufactured in 
more than one "finished form• (bulk, drums, cylinders, etc.), please give details separately, 
if available. 

Revenues/Yr . 

Year TOTAL CFC-11 CFC-12 

1993 . 

1994 

1995 

Best 36 Month Period as 
determined in Question 3 D 

above 

19961 

4. Costs 

A. Raw Materials 

Please give in the following Table the raw materials consumption of the plant. 

2 Please specify currency 



( 

Year 

1993 

1994 

1995 

Best 36 Month period as 
determined in Question 3 D 

above 

19961 

B. Byproducts 

Metric Tonnes 

ere HFl 

(100%basis} 
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Other 

" ~ - .. 

Was by-product HCl sold ? Any other saleable by-products ? Please give production volumes 
and revenue realized. 

Year HCl Other 

Quantity Revenue Quantity Revenue1 

1993 

1994 

1995 

19961 

C. Utilities 

The Table below requests utilities.consumption for the plant Were steam generation and 
cooling water dedicated or allocated ? If dedicated, please distribute fuel consumption 
between steam generation and direct process fuel. 

If generation is allocated, please indicate whether labor and utilities used in generation are 
included in the costs given in the Table. 

3 If plant is based on fluorspar, please give consumption of fluorspar and of H,_SO4 

(100% basis). 
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Steam 

Metric Cost 
Tonnes 

1993 

1994 

1995 

19961 

Electricity Fuel

4 
Olher 

KWH Cost Kcal Cost 

If it is possible to segregate consumption attributable to HF Production (if applicable) and to 
packaging, please do so. 

D. Labor Costs 

Please tabulate below, the number of employees by activity. If HF manufacture is included, 
please distribute employees between HF production and CFC production if possible. 

Direct Overhead Labs Maintenance Packaging 
Labor 

1993 

1994 

1995 

19961 

Plea.,e tabulate below, total labor cost by category. Again, if HF manufacture is included, 
please distribute costs between HF production and CFC production if possible. 

Direct Overhead Labs Maintenance Packaging 
Labor 

1993 

1994 

1995 

19961 

4 Please specify type 
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Please indicate below annual out-of-pocket maintenance oostll. Do these include major 
equipment items routinely replaced as part of a preventive maintenance program ? Please 
identify any other extraordinary items. 

Year Cost 

1993 

1994 

1995 

19961 

F. Other Cash Costs ' 

Please tabulate and explain other out-of-pocket costs for miscellaneous supplies, spare parts 
etc. 

Year Cost 

1993 

1994 

1995 

19961 

G. Capital Recovery 

Is an accounting charge made for capital recovery ? If so, please give the basis and report 
the figure below. 

Year Cost 

1993 

1994 

1995 

19961 
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( 

H. Depreciation 

C 

If depreciation is reported to local trucing authorities, please report the annual figures below. 

Year Cost 

1993 

1994 

1995 

19961 

I. Interest Payments 

If the plant ma1res either internal or external interest payments, please report them below. 

Year Cost 

1993 

1994 

1995 

19961 

J. Sales, Administration and Research Expenses 

Is a charge made for sales, administrative, research or other expense and not accounted for 
in the tables above? If so, please explain and tabulate below. 

Year Cost 

1993 

1994 

1995 

19961 
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DRAFT 
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,zE,-~R-1997 ~Ar 00:68 lD~ IC{ HALOCH011Cc.J...S MIKE HARRIS TE'.\.i ♦44~1606-B894S1 Ps02 

• COMMENTS FROM 't( MIKE HARRIS ON DRAFT REP<( ~ OF CONSULTANT 

OORG Production Sector 

SUBJl!iCT: PHot Study of "Approach 2" 

A. Response from China 

a. The 111fomuitllln Ill more or leCI m 1111& wldl data seen bJ the Woril'I 8anlt / OORO, 
Thia 11 a amall, decaylJ\aCl'O,lll plant (WI.th llllnor pMductlOlt of Ci'C-11) which In tlul 
deVelDped world """"14 have been pellllloned orr:rean •KO- n 11 most unlikely to be 
compet1t1ve with the bltf modern ere plantll llllW: tn China In -t years. 

b. Tha Nllpc)IWI hlgbllglltl a PJ.1 Ill the mathodok>a, A.ltlllmllh notmictly required 
for tha l'llllthmnadcal !.mplementa1ian of "A.»»l'Olldt ll", lt WOllld be ememel)' uaaful (e.g. 
1111<1er llimlll 2.D IUl4 LB) to have an Olldlne Of the CIJl)lldtJI bl&to1'>' Ol'tlla plant. Seen aplnat 
the ,m,ducttor, hlstmJ' provided, thlll would gm a lf0041Mi8ht Into what hlld been &011111 on 
and all bnportant 7ardltle'k 11841Jtlt whleh qvalltatl.V41ll' to jlklp the rest Of tJle 4ata. 

c. China hn been llhortOf OIIC-12 for aome time, lmporU It, and haa recently 1milt a 
lot or new :modml cape11y. Yet tll8 producttoa otthla plant bas beeJl 4-llln& rapldlJ. The 
decreaae cannot have been dua to talllna demand, ao what does thl4 cay a-the state of the 
plant and lts C011tpetltl.vene&a. Thia nee<la nflllcl1ns In t'bG flpre& auumecl for the "re$kluaI 
life• of the plant, and/or In the malntenaooe cosu. 

d. Notwithstandlngpwtts (b) and (c), then! la enQU8II lnformatlon 1n the aubmtsc!OII to 
llllow the am,,ll.eatlonottbe methodola!D'- and tor lt to prodllCII a renlt whleh eholsld be 
meamngfut on a •toatprofl.t stream poi:--." baala. fiu!ft lnlQ'be a rtmmns "abate about 
"resldualllf"• and ~the numberor,-tcir wbl.ch~on lllMlUld bepald. 

e. Response from lndla 

a. TWo pages &om Chlna and elx t\'om Jrulla - but three ttni.es as mlWt lnform.atl.on ln 
the •honer submlllslonl 

b. Tho Indhln plant Ill nl.d t.o be a "awing" pta,U. but there ls no 10entlon of what &art 
or~ •tt ls re-lllet.o a8ll'IUl1a that it produces (ll'0-111 cro.12 andBCli'C-U. 
Tbfonghout the 1ubmlaaion tben 19 11 e:o)'l!Ma about •factors specll1c to 0¥C-11 and CP0-12" 
wtthom ,tatlna what ot!ler raeton there may l>o • ovon qualltatlvelJ, Thi• m.iu,a the entire 
submleeion almost lmPOMl,ble to awll.t In an:r n,qn!np\,l fllllh1on. 

c. The plant a'lllll.lablllty Ill ~ 11111h • PR•™b]y all of tbi: problem1 were 
uaoellrted with "lillctol:11 N02' a»eclflc to CFC-11 and CP0-12". 

d, Thl! name»late capacity la atated aa 18,016 te/:rr , of what? Against t11iS falrlf htgh 
1lp1't, the actual producttlln or C1'Ca 11 11ncl lZ Ill ven low• clfflllte tho conthtulng robust 
d<ml.llnd (or product (l!r. contlnull\lf hip world 'llrtcoe). Sltllff tho plant la nmnlns overall 
well below capadty - on the total of the three cx,.procJucta, or lt 11 procluclng r,redomlnantly 
HCFC-22. In the flrat lllWI tt II a very 1IJll)rO!ltable operation (DPart from tha ~ lnwud 
tarlftc remalnlnl) and the •1oat pmflt atream• may be Of a malllt1tude> that lll'Oul.d make Jndta a 
net contributor tc ti"' MLI' (IT). In the aeconcl caee, the p]ant Ill -tlall:r an HCPC-22 plant 

Thi Otvi,t~ RwMot ~ fO()RQ,l .... \RIIJ("ft~oth~Qf<Mp(EHWOlclflMWw\'1 a­
lt •c t..o: ~O.C.2CMJ.'.\ OU ---♦1"™11-t • TtkttM: •1~l1'.«:ID1 

MRH 26i04/97. 23·59 omotl•2&.iWp 
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f 

which makes aome mallllnal proll.ta by n>aking aome CFC& • the proportion of production to be 
c;ompenoated 18 then rather amall. 

e. As In the case orclllna, It would be very btfonnatlve to have a ca,PIJdJ,)I history set 
alonpidc the Production hletol'Y. 

f. I rQret the re»eated auitl!mtlntc that datll "J1UQ' not be relevant". 'l'hla doea not 
contribute to tho Pl'OCM8 ot can:;,lng out a test run on th& methodology • an o:erclte which, bf 
ecn1ltl\'l.cy anal:,ala, wu de&taned to te•t the re1&vuce of varlou. parametcrl. -.,911rely there ,. 
cannot Ii$ al\l'thlnll to hideff 

g, In tlllrn111111, a qutCK llCIII\ ot the cost data that ,~ provldtd doea not nag up anything 
partl®larty un111t1111I • but I ,nu;pect that the data needs mudl more earel\ll analyllla than I can 
give lt tonight. 

h. J - dlaappolnted at the ablence or data on l)el'SOMel employed • and tlw1 
surpmod when J amvc:d at footno'lo ll(c) lltllt1nl tlult •GOll1lltlll&l1on OflalloUr dlaptaeement 
-t may 1ID1: be~•. If tll11l la indeed the case, 1he absence of data IS qlllte 'llllttlmate. 

t. Jlelcrmu:M to conf!.dentlallt,, and the 81lffly only or"data wl'llch may lie relevant to 
the intended purpon• nJoea an lmvortant rv.ndlllllentlll laau&, 1 accept that some or the data ill 
con1tdential • ftlbcit not partl.cul.ady commercially llenSltlve 111\>en the rather exceptional 
nature al. the CPO market post.Monlnal, However, ExCom Is entltled to 11811. for the data • 
evm if It t,, conlldenffal • if they me to pay out CIJl1l]!Cltllatlon. nu, IIOlutton may u., In 
donlop1nr a sultable ~ agreement w-- (or llll gm,emment) alld tile aiienis 
of Exe-{o,g, tlul audit team), Countrtee WHhlnilto n,ccivc urlyfundlml will doubtleas ftnd 
1t e¥lel' tu eater Into luch an agreement <••um1nc a lellllblo fol:mat) than thole who are lell8 
concerned about c,u1y shut-down l\&ndlnlr, Thlil lea•ea III with a _,..mothodoloKY, with a 
du,r.,,en,laml lnlPl,cm,,ntationrenectmg to the political lntereota of each ArUele 6 colllltt3>. 
Thill may not be u unhelpful aa ltmlght at llnt-. 

j, While the submlnlon provides Jut a boat mou,h data for the melhOdolo!D' to be 
applied, 1111ft not auN that there i. oJlOIJlh data for a prol'ea!.onalJwlgemcnt to bl! made about 
the rc'kwance or tho calculated ftgllres for con1(Wlllsatlon. Thill la t101Ucthl.ng that· In a 
"real-life" - (as OJ>J)Osod to this pilot atwl}') will need -- attention on audit. If 
ExCom doea decide to continue with thla approach (I hope w, after all of the lnvmed cffol"tl), 
there may be value In moving llllead with the appolntm.cnt of an audit team and an early 
lllCllriing i-tin th\& team and t~ :&port 01:'0lq> on Produc1:l.on Core Orcmp In ord<:r to ace 
whatlll'88dMltic compromises can be made, 

C, Other Comments 

a, tn general, I think we are fflllkhl!r ~ I llellevt that. on l'IIA! bads of Bob'a 
work, tllO - can be made that• Approach :l" ean work• at least when both donor and 
reel.plant wont It to work. 

b. 

t. 

Som• tbausht meds to be given to: 

Means of obtalnln11 a allNllble view of the overall qualitative biltoq of the l)Wlt, 
Thia need only be mn.\,q1:um:tltatlve, b1lt la requb:ed to thow what IIOl'I: of operation 
lt 15 that 18 requesting rom.penution. A ,:apaclt;, h11toey would help. \'o11ether with. 
110X1Ut aort of narrative uplanation of )llant occu»llcity. l'erhapa this could be 
provided by the audit team, poaalbly worltlne with th• unplementlng a11ency. 

MRH 26/041117, 23:$9 omel7425,tw,:, 
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iL 

ill, 

lv, 

D. 

Confldentiality l;;suea. They are real, but need not stand In the way of a ......,.;ble 
appllcallon of the mcthodolo«Y if all Dartilll to tJu nert:IH want It to work. 

Amount of collateral data rcqulred Cor uaw1n.1:~ plant.ti. 

How the audit team will lnttrface with (a) the lmplementtna agency, and lb) th!! 
expertlso of the SOc~t'• Blcpolt Group on l'rodlle1lon. There ll potential 
•YMlV hon. 

Comments on Draft consultant Report 

St:e attacbme11t 

fhlO..Qpt,riwf~O.-.toORG).....,...,M_.....,.fll-.E...t.••••li~(I.NVQC)-oflhlWoddBri 
~lM.: ~O.Q. :tOCD U&\.. T...,..,_•1.:..iuz..4ff,-\ZK, l'~ •1-m477«lll'I 

MRH 2610◄/117, 23:SU omaf1~~Slwp 
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OORG Memo 

'l'o: Bob Hoch 001-518•734-5802 
l'rom: Michael R Harrllll, Chair. OORG Production Sector Group 

o.,., Tuesday, April 22, 1997 

Draft Report on "Method 2" PIIOt Study fOT th& EGP 

Thaw fat the ll.MIII, 'I'be document was well received, bllt l lutpecl dtat It - ••l:ln8 toO Jllltllb 
from tho t"'1lmology IO embed ,prcadsbccts In !be docull!C'U •lld then elld tl.e Wll(I~ tbh,g my 
E-Mail. l have Appclld!col 2, 3 111d 4. btlt cmJy Appendix 4 COllllllal data. TIie olhcr lwo just 
cotitahl. tlle row-• As l get "m11Sb11 OLB llalt" 11 c I lll(lf wlM,a vlewiilg die dowaloaded 
dtiovmcnt, l llllpect Pw lt II 11111 loothlg f(lf OIJ!'ed 111H littlag on yoo, bani drive. Could you 
perh•pa tend the embedded Bxm ,spre&&heet& u aq,aratc E-maDs? 

M to Ille aubstan~ 

I lhlnk die whole thing II tumlllll out bctte1' iba I dared hope 110 lar as Ille incdtodology Is 
COIICCO!Cd. The clel'cell In fllc mctl\Odology laelf wblcb y,,u ~ are both adcllowledeed and 
alllldpaf<:d. e.g. du! ,eu.oo-y,u vadablllly of &CIVll cntetprilc costs va. pla:at Ol!C!llp&City. Given 
die raw data, thore llloold ho 110 ptnblem Ill eld!er dollls • year-on.year build-up or (pemapa 
almplcr) using weighted mean com. 

J think that a 1<>1: of !he: ba11$1c amwid local updiarglng Is• polillcally (fin•nd•lly1) driven amob: 
mccll. n just accdrt't k that complk:411:d 11114 If Ilic Expmt Omap on Producdoo (J!GP) Is u!Ulblo 
JO a.alve ar surrogate ll&urcs it win be a fllllhcr lip that XXXX!f. :uxx :ax DXll :u ll:DlWr. (xxu 
XU. XD• XXXXXXX XllXXXU XXXXX XXX l00WD( XXlr.( lllCXXXXX XXX lOIXXX XX lD'.lfUXXXXJU U:U 

xxxxx xuxx xnx xxm xx rmxux): xxxxu,xxxxn ·)Cl)( xxxxxxx xx xx.xx xx xxxxxe-~ xx the 
polillc,a will be 11111. 

The method of cost dlsoibuti<>n for swb>g plull dlollld oot be cri~I at to the 1111111 financial 
--• la ptaaicc oac could &Ql'IIC fol: a wdpt.flll.ated ralllcr lllan male- (i.e. volume-) related 
allocado11 • ln,1 lt'1 IIO big dftl. 

The cllolcc orflnall<'tll paramcta1i bu •ltc.ad:y been rcl\:md twi<x, by the BxCorn Sub Group oa 
ProdlWlloo to the WorldBlllklbr AdYkc:. X1DC1DCUU XIXXDXX ;u: x:uxm llU DXXX mx m 
xuxxn uuxx. J sqspccc that we will llavc to RUie lbt a cue-t,y-cuc approach, although I 
WOUid lltlll 11lcc tlM! EGP to propme (and B.11.Com to acecp() at leut 10111C guldc llr,ufcs. 

Dcml>le C011nting will remain • lllglltm•re. ne udlb wlll lll!l!d to be quite earclllng In thelt 
quad1mlag. Poll!ICI will plC'Vaill 

I •srcc wllh you, lint r~!loll, and ~ pmfer Ille calculalioa balls to be •• 
1K11Hrbittaty aa poull>lc (with the ~ of GCllfflll guidelines acc11 only•• • fallbaclc oflut mott). 
Thb will mllllmlac the political 111gum,:ut wl dolly on """ ca1e • whlob we llavc aln:lldy 
expedcRCl:d in c¥:h casc lllu hu COIIIC befbre OORG. 

tt08a.1S 
1 .. --.w~YIQF 
DHD-11H:13 ... ~,.: 
---.co.JO 
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( 

Paga> 

Whal were !be llllldual plant lives (in yeats) ror the IW6 test plan11? 

TEL1+44-1606-88S451 

( 

I have compared you, bottom nne (nngea of) flgurea With those calculated from my very mlld1 
•impler ipRIAdahe« which l used. to underpin dlscuuiont m tbc !!GP. 

P,OO 

You dlaplay a range orvalt DOIII of llOlllpCIIAtiml from $2400 to $7300 per tonne. For a (mubnum 
cstlmall! of) total CPC capacity Ill the Altlde 5 countries of140,000 kl"P, the total ~ud011is 
thua In the,..._ $240 to $1020 million, '1'1,15 Is the: bouilGI-IIAc flsurc !bat BICCom utx """" x 
x.u xxn (and 11111 c:xcludca baton shut-down}. 

Compared with m,y own 11prcadshcct. (and the flunlly of CUM!I I budcd aat In an carllel' BOP 
mcctlnll). lbb range Is equlvalcftt to an amimed maqda (Ulln.l a mroptc margin lnatt:.d ol 
detailed coat-price calculation) va!ylng Willl the assumed residual life or die piano (81obal wdghtcd 
mean) a, fulklw•: 

Residual lilil ol' plants 

2Dycars 

0.6 lo > I .2 S/lr3 

0.4 to l.Z $/kg 

0.3 to 0.8 $/kg 

Marglnu%0f 
Selling Price ol $2/kg 

30%to>60% 

20¾to60% 

IS¾to"6"/o 

nese ~lated vatueo or •equl\laln1 margin" are udslylqly wlllrin tbe expected. flllllC 
NOT of •rea1lsilcally sustainable" margiU, but or Ille ae111al mareln 1111D1t1 lllat have been bandied 
around In cllscunlon and nq;o!!alion (withm the RGP and•~) to dam. 

AJJ you CUI. see, the "reaUstlcally Justawblc• gulddlne maximltm of 20% ls achieved wllffll the 
residual life Is ar lcut 10 ycara (for yo11r lowest componutlon flpret), bur is not adiieved - al a 
residual life of 20 yeats itt the .,,... of your ~Ill compasation lig11res. 

Altl:matlvcly put, a median value of compensation from your aulyals and a median v&lne of 
re1idual life (uy, 10 yem) •llflllCllac that Ilic: test calCI are working with a awgl11 ohoma .fOYo 
(11.avl Im ol'ten 411oted to me 40% mlnlmlll'II). This lllllf< lh1111 amply r,;paya capital• both real coat 
of money lJ!d oppom11tlty cost of sunk capital. 

I hope that lhlJ etnnp4riaol1 helps Ht a perspecliv• OD the WOtle. 

Conclusions: 

• Tho n,part I• on lraok. 

• The bottom line 119,- for comp;maatton alfttlflllng ara In 11111 -clpalea range. 

• TIie dllfloultln with MalhadOIOQY 2 111'11 not ~l!lll1llclpltM, Ind chi not Nne1111111ntally undtrml!W 
tho mtlhod. I atlll lMllavn It'■ our btlet ch_. of 11111111G aommlng pllll EXCom • by providing 
J000C •rmx. XU unmtt Xll XXXIOUOI XU, -~XXD'DXDDdXXXX XXX x,oucxxxx. 

• Tho k.y luUN wlll bo {•I to"'•- 1M romalnlng uno-1-•• l""YoU•flnit 
roo"""""'1Cllllk>n, (bl lo•--lh• audit ll"l<lelln .. 111\d - are rob1111tenough to 
prOIIIM confldonC<t III the -091 1M tn• donor.,.,..-, (cl to XlllOO<JOO< HIC ,._ XIO<X 

"""" uXl(X - xx""""" lll'Ound Iha fltuonclal ~. or 111 •11111• fOf negoUated guide 

Poao.1-2 ,,._ 
R..-,camWAJ4Qf' 
IIHHa,,11:Slt) 
01121SM4HFu 
,4t:Nftcit• cape co.lMt 
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( C 

flgurea u dllfaulte, (d) to lind • pollUcll 1olullon lo lhe Cllocrepancy -•n "o•l•ulal<KI" and 
"reall&lloally -talnabla• ll'llllfll!1& ,_ ••• xxxx lllll(IU( lOOIX XXICllK JOOtlt XXX XIUCX xx .... 
xxxx•• ...... IJIXX xx ... xxxxxxx ....... IIIIX XIIIIXX XXXxx'x xxxxxJ. 

f>t07 

f le.an the UK tor !he USA on S&tllrday 261:h Apdl OIi a comblatd buslllCAtvacatlon trip, and will 
be baclc home on Wedttetd.t.y 14th May. and hack In my office (afttt • d.ty'• blllltlat la London) on 
Friday J6tfa May. My NO'ettJ'y, Sblrley Solldlem (llclcpbonc: +44-192S., ll lOI; rax, ~· 
+44-1928-569'Sll) will be anchoriDg my desk Ill ttl!// able1lee and bat u mucll of my ililleraiy u II 
known la advance. Broadly llpH!dng I am contlctable III follnwi: 

Sunday 271b • Tuesday 29th April: 

Tl>Ut11da7 lit May· Friday 2nd May, 

Tucsda;v 7th May• Sunday 1 llh May: 

Kind reguda 

MlkeHarris 

P0-1J ~­-WA1~F 
Gtt21-11Hit 
OH-MRF .. 
~.vi> 

State.Plua Hotel, Wuhlnstoa DC 
Fu: (202) 6S9-8601 

WoddBanlc, WublngloaDC 

ctoLolllacShaw 
Fu:: (202) 522-12:111 

fCl Ammicu, WilmlDgton (DB) 
o/oPa\llDuprd 
!lax: (302) 8117-7706 

Sud l'ebble, ......... Marla Ialalld (PL) 
Fu: (941) 719-125!1 
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Conclusions 

( COMMENTS TODRAFTREPORT ( 
RECEIVED FROM MR. TONY VOGELSBERG 29 APRIL 1997 

I) Method Two is incompletely defined .... 

When the choice is made to use costs and price to arrive at profit or margins, you must be 
very careful to insure that future projections are realistic. I believe that using past cost/price 
history should allow fair and realistic margin calculations. One problem in projq:tipg forward is ,,.. 
to be realistic on future assumptions. You recall that I stated strongly that costs and prices did 
not inflate in duPont's CFC business for a ten year timeframe. If"fixed costs" are truly fixed, that 
margin will rise significantly with increased volume, or fall with declining volume. 

2) Strictly financial parameters .... 

I still feel strongly that 10"/4 discount rate is typical for this type business; but selection of 
a discount rate is more political than technical. The business is mature and involves almost no 
business risk therefore in selecting a discount rate, this should be taken into account. 

3) Both submitted .... 

The high margins are not a surprise since the chosen plants are operated in a non-free 
market. From a technical and business view, I have real problems in projecting into the future 
margins greater than 20% gross or 10% after tax. 

4. No comment (NC) 

5, "Double counting" .... 

I appreciate what Bob has stated here and I believe that the visiting team must be very 
careful in apprising the data to insure that double-counting is avoided. Hopefully, close 
examination of initial data will allow a more realistic time estimate for verification prior to any 
actual inspection trip. 

6. No comment (NC) 

7. Compensation calculated .... 

The area of compensation begs the question of what is realistic. I believe donor nations 
have an upper limit and will not exceed it since it will tend to set a standard for other 
environmental treaties, i.e. climate change. 

8. No comment (NC) 

Recommendations 

l) I agree with the statement that non-arbitrary basis must be used. However, having said 
this, I recognize that in different business cultures, there will be a wide range of ways to "treat 
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( ( 
costs". Hence, using Method 2 requires a lot of work that may mean far more effect than a 
compensation approach based on simple parameters: 

• fix total dollars for global phase out and divide up the pie based on share of capacity 
• fix maximum margins for compensation (my Method I proposal) 

2) I still believe that non-bulk goods should not command prices much beyond the actual 
costs to package. The way Bob has worded #2 is not clear to me as far as the message. 

3) I agree these are eight key points. 

Discussion 

Questionnaire Issues 

I believe most CFC plants can meet 25 year life span and is fully dependent upon the level of 
maintenance and equipment replacement costs. 

Spreadsheet Issues 

In point (1) there is a point of confusion in the use of the term "swing plants". The 
sentence implies a swing between 11 and 12. When we use this term, it applies to swinging 
between CFC 11/12 and HCFC-22. You can vary the CFC 11/12 ratio but you are limited to the 
minimum and maximum of about 25¾ for either compound; i.e. 75¾ CFC 11 and 25% CFC 12 
or the reverse. 

Raw material costs for CFC 11 and 12 in simple terms will vary primarily on three factors: 

• 2xHF for 12 vs. 11 
• 2x HCI by product for 12 vs. 11 
• higher packaging costs for pressurized gas (CFC 12 if returned containers are not 

used). 

Choice of margin for NfY 

Fully agree that "fixed costs" have big input as a given plant volume is changed. 

Currency inflation 

For domestic plants supplying the domestic market, I would not expect currency 
fluctuations to be an issue. I have stated many times that inflation should not be a factor in our 
calculations. 

Hopefully, these comments are constructive. 

(Signed) 

Tony Vogelsberg 
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FAXNO, : 

• TO 

FROM 

00-1-518-734 5802 

MR. ROBBR.T HOCH 
RR l,BOX422 
HENSONVJLLE 
NY 12439, U.S.A. 

RA VIK.. SINHA 
MANAGING DIRBCTOR 

TOTALNO OFPAOES : FOUR 

Dear Bob, 

°""""""'" Regd. Oiffa, 

~~bfar~ 
Nilw°"'11-l·oo•nA 
-(011 llCl'IQ"I 
T.-:{IJll}lSI 
Fu:/011) SS/!,1()$2 -· 
Cllblil: H'/1.0TS( C • • 

April 30, 1997 

I have =ived the JaW data 1Jsed for the methodology testing only today :from lhe 
Mullilawal Fun<I, Monb-eal. My comrnl'AIIS on the Draft Report, pending receipt of 
spreadsheet floppy, arc as nndcr : 

CAPITAL RECOVERY 

I would like to reitcmre 1he COIDmmlt already made by me on Capital, Rccowry. As 
discussed in the Expert Group, the NPV of the projit forgone is to be cal~ before 
dopreciation.and inUlrest No rd'crence waa llllW!' to capital Recoffly, D~on and 
Int«~in thl! Expert Group. 

There was, however, a refi:icnce made to h4~ amt an item "Capillll Ptmisionn . 
was added to include expCllSllS iu<:m:Ied om:e every SCIVC[al. years to a,aiutain plant in 
good health. Such items would be ~ und"' 1lllVIJfflftllllCO amt capital provisi011. 

Scenario developed with Capitaf Recovery in the dtaft report is not in line with the 
melhodologyrecornmended in the Report of Expert Group. 

1 
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APPORTIONING QF COSTS 

SRF CORP NEWDEL 

Adjusting CFC•ll and CFC-12 formolecul,rwcight to apportioucost and d\ltfflDfye.~ 
per Ullit produd:I.Qll of CFC-11 & 12 (exclusive of raw matcmds) is not bm suited as the 
two substances axe co-produced in a swing plant. 

Apportioning of costs (Olher tb8n raw materials) bl'ltWl::ell CFC-11 & 12 is not even 
necessaiy since we are loo'killg at CFC prodDetion and demand as a whole. 

Appomoning should, thcrefm:e, be done on ebsoluto prodllclion basis. This wotdd make 
computation. simpler and w0\114 serve 1he purpose. Moreover, on an overall CPC-11 & 
12 basis, it does not JI.Ulb any di:ffe.ence. 

'PRICES 

The intemational bulk: price. as specified by the Expert Group, do not seem to have been 
adjusted to take accoont of differences don.to packaging A range of premium on small 
pacJrngin3 was specified by the Expert Group. 

Sbni~. the prices do not seem to have been adjusted to account for thc prl.<10 pmniwn 
for p,efen:.uce for a local supplier. A range of values 10-lS"/4 was recommended in die 
Report of the Expert Group. 

CalClllati.on done withnut adjusting prices to talre account of packaging and premimn for 
local aapplier will br. misleadiDS as it would not reflect the m.edladology ~ in 
thcRcportoftheExpertGroup. 

COSTS 

A$ per 1he recommendation of the Expert Group, the cost of mw materials has been 
specified and the 'Other Costs' for bulk: material will need to reflect local conditions. 
The concept is clearly meant to be establish~ at COUl!lry 1cvel/entmprise level. These are 
actual auditable costs. • 

2 
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QjSRF 
INFLATION 

Conection of historic prices and costs (1986) to the cum,nt base do not seem to have 
been done. A range of lnflalion was specified for both prices and costs in the ~ of 
the Expert Group. There is a need to do sensitivity for the whole range of intlution rate 
(0 - 3%) as recommended in the Report of the Expert Group. 

DISCOUNT RATE 

No basis is given for using discount rate of 100/4 and 12% for the NPV calculations. 
Furthermore, Discount Rate is veiy high and has not been adjusted ·fur inflation. The 
Expett Group has recommended the use of"real discqunt rate (as opposed to Nominal 
discount rate)". 

Real discount rate should be about S%. 

In the absence of using real discount rate, the results of computatinn none would not be 
as per the recommendation of the Expert Group. 

MARGINS 

There is no 'guideline' set by the Expert Group that pre-tm< margin in excas of 20¾ is 
not 'sustainable'. 

• 

* 

This was not a guideline set by the &pen Group and was more in the nature of a 
noting. This is evident nom the &ct that detail$ of prices and costs were defined 
and specified and heuce the resulting figure would be the margin eligl'ble for 
compensation. 

Methodology, provides for the assimils:tion of certain costs based on local 
crrcumstances and the figllre$ provided by 11ie two nominee companies reflected 
businesses as Ibey are carried oot ll(JW. 

Finally, the noting of margin of 20% by the Expert Group is clearly given as 
"Pre tax Profit" margin whereas the methodology provides for compensation based 
on margins/earnings before interest, depreciation and tax (EBJDT). 

3 
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• 01/05 '97 •15: 48 '0'332'0U 

( 

QJsRF 

SRF CORP NEWDEL iaioo, 

The above have been extensively debated in the Expert Otoup and you may refer to the 
miTttU'p,i;, nf thP F.Y"nf'rt C'1Tn.m meetintt. 
In the absence ot· the tloppy dlSIC an<1 programme wrucn WUIU up<:1,m:, u"' •U1.UJW=, "" 
are unable to oomment in detail on data and methodology used for computation7:Please 
arrange to send the fioppy. 

MOre commems WOUlQ tollOW 3..lU!C Ul.t: uuwy W:,A. CUN 11J.U9'Gl&W.U.. CU.\o ,~,.·-

With Regards, 

Yours sincerely, 

RA VIK. SINHA 

cc Dr. Omat E. ID-Arini 
Chief Officer, MLF 
UNEP 
Montreal, Canada (Fu:No.: oo-t-514-282 0068) 
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COMMENTS BY THE CORE GROUP ON 
THE FINAL REPORT OF THE CONSUL TANT 
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06/05 '07 U: H '0'»2400 SRF CORP NEWDEL 

0 S_R_F ______ sR_F_L1_111,_re_o __ _ 

FAXNO. 

TO 

D0-1-518-734 5802 

MR. ROBERT HOCH 
RR1,BOX422 
HENSONVILLE 
NY 12439, U.S.A. 

FROM RA VI K. SINHA 
MANAGING DIRECTOR 

C</rpotl>lo&Fle¢.Olllce 
Express&lld/ll/l 
9-10. Baltadl/1' S/lah Za/11 Mllf/1 
,-D,,/h/-ltPO -.,..,.,,,;.,., 
- /011 "' OIJ'la't Tsll»t: (031} 
FIii: (OIT} 3S2<lll5B 

Cab16: M'J.D~ 06 1997 
D~ '/! ' 

TOTALNO OFPAGF.S (lNCLUOINOm:ISPAGE): POUR 

Dear Bob, 

I am in receipt of the Final Report of the McthQdology Testing tlm:Jugh Mult!lateral Fund 
Secretariat. 

I have not yet reeeived the spreadsheet and the floppy COUlllining pn,sramme which could 
operate D)l'll)WllC for tully stndylng the data elements and signfficance of assumptioos on the 
results. It WOllld have beeJl meaningful to have received the floppy before the final report 
was n!Qeived. My comments, tbttefore, would at best be interim._ 

I have already sent my commeots on the diaJl tepQrt vide my filx. of April 30 which continue 
to remain relevant even foc the final report and ll1aY tbereibte be treated as my comments on 
the final report as well My additional 00llUl'IOOl!I on the final report IIIU as uoder : 

PLANTLlll'E 

Recommendalion 6 of the Third & Fourth Meeting of the Bxpert Oroup clearly defines the 
COll0ept of residual usefbl lite of CFC plant. the Reco, Dfflellditlllll is defined as the longer 
9f either a period of2S yws less 1he t1lll1lber ofyears u at the date ofpn>ject IIPPfflV8l ar a 
period c:alculated as eijjbt months fur each complete year by which the date of projeQt 
approval pmlates Dec. 31, 2010.' . 

Assuming ""'ID•dnlng plant lite for one of the IIOIDhwed planls from the date of Jut 
expansion, in the roethodolO!!Y testing, Is not in line· wiJh· the Recommendation 6 of the 
Expert Group. Plant expansion, by a specific &de, iB 1o be med ODiy for determining the 
eligi1»1ity of the prodllcdon capacity fur oompensatioo and not for determining the remaining 
useful life of the t>Iant. 

I 
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liiloU 

0SRF 
GRADUAL CLOSURE 

The draft i:cport bad concluded that the Gradual Closure, on the basis selected with IndJan 
nominee. decreases the compensation by about 30%. However, the revised flgutes, as given 
in the final n,pott, show a dc;ctcase in net plC$llll( valllc of the fotpe profit to about 20% 
instead of30%. The reasons for such change are not given in lhe final report. 

pEPRECIATION 

It is .to be m~ that the NPV oftbe profit forgone ls to be calculated .before depreciation 
and lntwest. Hence, the COlllJ)lltatloo including even tw0 Ytal'II of~ in the case of 
one of the nnrninatt:d plants, as ls inditaled in the fiual,iq>ott. is not required to be done as 
per the Recommendation of the Bxpert Group. 

DISCOUNT RATE 

Further to my commeo1. on dlsl:OU1lt rate (on the draft report) it is noted ftom the final report 
that for the nominee company from India, sensiti'Yity of compensation bas not been done at 
the di$count rate of 8 per cent as bas been done mr the other nominee company. 

MARGINS· 

Since ~rnmeodation S does not seem to have been followed In toto during methodoloSY 
teStiug, the matgiDs that have been derived may uudergo changes and coosequently the 
comii-d,on figures would change once tbc computation Ill done in line with the J)at1illllCtel: 
set out in Recommendation 8. 

.. As stated ln my comrnenl'< sent earlier·that there was no gwdelinl'l set by tbc Expert 
Group that margh1a far in - of 20% ate not 'sustainable'. This was more ln the 
nature of a noting. This is evident ftom the fact 1hat details of prices and oosu were 
defined and specified and hence the resulting figure would be the margin elisiblc fOI' 
comii-d,on. 
It may be~ thattbe prices recommended by the Bxpert Otoup mJecled the 
lowest possi"ble prices taken from the HllMl'd Case Stndy. Hence, we need to review 
the comment about 20% msgln etc. 

It is not known, in the absence of floppy disk. how the ere conswnption and other 
data wbidt bas been given on the filu,llcltll :,,,or basis by the Indian nominee company 
is coo.vertedhl&ed with the J)l0ducti011 data given on C4lkndlll' ye11r basis as is revealed 
by the r&w data on India:u company. This may have resulted in incoDsistencies in the 
computation. 

2 
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0°SRF 

• It is difficult to asccrtllin how the ~ have been derived without taking into 
account pri0A npcbange nn accowtt of diffcmit packaging and. 'local preference' as 
prov.Idea In the &,,,"IJIIMDdatioo 8 of the Expert G?oup. 

.. Ar. I had oomrn,micated earlle,: that the prices and chemical costs (1986) need to be 
a4iusted fur inllation to bring them to comm level. 

• 

• 

The Computati!IIIS cro not indicate the break-up of the mw material costs used. Of 
particular hnponance is the HF price since the Indian company ha$ an integ,:ated pbmt 
using ks awn HP produced captively. Tberefure, please cooflnn that yon have used 
Ull)Ul3 as ftuof111)1l(' and B2804. 

k Is also not known as to how 'Other Cotlts' per toone have been wOJhd out. One 
may have to look at contribution level• especially in the case of Goidual Closure. The 
difference in contribulion need to be 0111\pllllSIIICd Instead of~ in profits. 
Thi! reason fur !his would be that ovemca,h, In absolute telmS, $hall remain constant 
~ of production volmnes. Computadon of non-raw mall!!lial. Q061B 011 a·per 
MT basis would lead to lneotrect results. 'Ibis method would lncrease these costs 
propor:tlonately wilh inereasing production lllld decrease these COSlll proportioaately 
with decreasing production. 

The basis for ratio of CFC 11 & CFC 12 base volume fur NPV calculalioo seems to be 
baaed on ®mDt year's ralio of the prodoolion of the lndlan llOlllinec company and not 
the average of the last tbJ'ee years to corcespond with averaae best 36 months period 
production. This may result in different Sell of t1.gores for the base volume resulting in 
differeot volumes of compensatia 

WPJIR COMPENSATION 

Details of Jabouc compemalion needs to be dde!mined and calculated. This cost would 
:require to be COll5idered for full closme JOufl: and. may oot be needed to be COflllluted fur 
Gradual Closure. This may result in considerable difference ln values between Flll1 Cl­
and Oradual Closure. 

3 
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Y<111 ~ Indicated that if the data provided via questionliaitc is an indicator of what 
will be \"CllldUy obtained on audit, assembling tbe data needed 1XI implement Method 2 
may be a· cballcnge. It. would be UWUI if MSIIIJlpliOIIS underlying such co»olusioll 
could be fJlllJIJlel:ate. 

It bas been mdlr4!16(! that data noin ladia1l plant had to be clisairded for certain yem 
because oflnconsisllmcies, It is not mentioned as to what kind of ~cies were 
~ • whelher such incoosisterlcies were dlSOllllsed with 1hc nOIDinee 
company bnln<Ua. 

As per the Tams of 1lefercace. a spread5beel wbicb would enalJ!e testing the seusitM1y of 
the avcrall levels offimding 1XI cballge in main paramelta:s Ill~ in the repoit of 
1he Third & FOl1t1h Mecthig of'lhe El<pelt 0roup Wllll to be~ Tile sole IMJlOSC of this 
~ wu, ~ to test UIC1hodology (Method 2), .in pracllice, as flleOlll1llelld by the 
Expert. ~ value$, ~ a by no -2$ CilCbans1ive • are t,ypial 
depel:ldh)goo ~ usod. • 

r Q1a)' add that we nl:IOd to avoid revl$lting ~ 1bat were seU!ed ~ exteosive 
d!ll~OIIS In the Expert Or<iup. 

Best B.optds. 

YOIIIII~, 

~-

RA VllC. SlNBA 

cc : Dr, Omar Ii El-¾ini 
Qtlef'Oftkler, MLF 
UNEP 
Montreal. Clluada (li'u No. 1 00-1..S14-282111Mi8) 
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~ ..l:J!E:U{3F)~*-!~~~qj 

SHANGHJ.I JF NEW MJ.TERULS CO., LTD. 

001•51-►154-5802 
bis. Kr .. ·:a.lleri INll 

l!l.'Doe•• !l!e•lao:l.oe ad •ouw• atanitut 
• Pll 1, Bos: 422 

• mml01l'fme., ., t1'4:59 
oat •· a.mi m -..irw. 

001~514-282••~ oett &.:I' IS, 1-997 
:troa" Jiimlzi J:l.eag 

Cb1llt' ltQslileer of Smlll 

Jlalll' ""· llioch, 
r rece:f.'fed tba final. repoirt ,.,1a. tli$ ll1ll tua.teral. l'imd Seo ~1at • 

.lad :toll.w1ng tlle ff!J,119t hae. pleue :r1ll4 ..,- peraoul o-•tc 
1. J: ti* 1:.1lll eual.'llldGP 1ft Q.'d.te ltl.l ri&h'I, etl!PNillll:J' 

1 ) lloi'ku.111 'Y' ~ We*'· uet fo:r Jef 1111 iin.s na Kathal"1•a 
teat 'Id.th llf&t1¥14 2 illdloated tha'll the Kethod it.eel:1' la 1103!ll:R\11e, 
on. Ula other band, aoae 1:aport.tnt r.iotor111 1,e.1 ooa:t, price, 
:re111hling 'IUlehl. Ufe:t1- -.1.d need to 'be 1'11:rlhec 4eZ.1.lt.d. to 
el1•1nl1"i 811,1' Mbdgs,u exp)en•+-ton. Ritt, 1t O_. IHI undc,,. 
11tood a■ ta, n•J.ae pi,irul1pall.J' the Pain l:flnOUIIIDd"'1.:to.-i :l!rO• 

qperi ~ ill -t.ha re»-ri at '1:C/4th ~•• 
2. !1!1111:a 111e ..._..u •"••1•-,.n~ •• 11; :ta "~111 to ba"M 

tmDtller PHtillS ot upu t 5J:'01IP w ......, futber «:LII01U1ed.oa,. 
I acres the FOJI d 9 IRl!!-tepic& llhlllll:d. 'Ila taken into 

llOCllllllt. 

:5. You -i:ioZUld. 111: the -~ a dtalt 1a beil,g. diatr.ibllted 
(1>,0002). r bae. not 2!eee1•ed- it yet, 11111 that I 11af reta:bl. 

- po.inttiwa for :tllrtber d.iaculd.on atter tr,..111,g "tbe 
lilDlel Yo:dclloolc•, 

lllilt -ttr,: 64340154 -It.Ji-: 64345915 f\1#,: 200241 
'RD. TEL: 64340154 FAX: 64345915 ZIP, 200241 
NGHAI 

. ' -~ ...... -.,,, ... 
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RECEIVED FROM MR. TONY VOGELSBERG 6 MAY 1997 

I have reviewed the 1 May report closely and am comfortable that the consultant has done 
a good job in testing Method 2, as well as highlighting areas that require non-technical guidance. 

I believe the conclusions are complete, however, they cl®ly show that arriving at 
"acceptable" closure compensation will be a difficult political decision. 

(Signed) 

F.A Vogelsberg 
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COMMENTS TO FINAL REPORT 
RECEIVED FROM MR. MIKE HARRIS 7 MAY 1997 

l. I congratulate the consultant on a fine piece of analysis. Thanks also to the "volunteers" 
for the cooperation on data provision. 

2. In general, I agree with the report and its conclusions and recommendations. Minor 
points of difference of opinionfmterpretation can readily be sorted out at the next meeting of the 
Expert Group, ifwe get (as I hope) the go-ahead from the ExCom Subgroup on production. 

3. Conclusions: 

A) Workability 

(1) Yes - cost reduction going with increased production should be reflected, 
particularly where there has been low occupacity in the past, mostly will appear as 
lower fixed production cost on per torme basis. 

(2) "Remaining useful life" concept holds good for debottlenecked/expanded plants. 
Should treat conceptually as a !l!ll of plants, each of incremental capacity and of 
start-up date corresponding to that increment of capacity; questionnaire/audit must 
cover this. 

(3) CFC prices in China known to be "crazy" due to temporary major national 
shortage early 90s. 

B) Margins. Agree with consultant • must use "artificial" margin concept or "Approach 2" 
does ll2t yield incremental cost. 

C) Financials. Depreciation must nQt be aUowed for more than ten years at most. Generous 
to ioolude at all, as we already include cost of money and inftation. Need care to avoid 
rewarding lost cash flow (not legitimate) or ogportuni\y cost (not legitimate) - milx lost 
gmlh is truly an incremental cost. 

Also: F1>r debottlenecked/expanded plllllll, use concept of a national a of plants (see (A) 
above) and allow new depreciation mJlx on incremental capital associated with incremental 
capacity. (Data essential from PNRE/audit). • 
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l) Prefer non-arbitrary basis, but if final agreement on details not achieved in 
reasonable time frame then fall back on "guidelines plus" to avoid delaying 
closures. 

2) Agree. 

3) Agree fully - see above under 3A) and JC). Needs work. from Expert Group, but 
no fundamental problem. 

4) Agree fully - but no fundamental problem. 

5. RESULTS: 

I) Need some anchoring of CFC prices to reality via world prices pre-Protocol. The 
wilder fluctuations would not have occurred in a true "free" market without 
politicaVeconomic barriers. 

2) Using 12-25 years residual life from date of construction or most recent expansion 
is illustrative, but exaggerates incremental cost. Original tonnage retsins original 
life - or we have "eternal" plants. 

6. FINAL RECOMMENDATIONS: 

I) Early meeting of Expert Group (tf Subgroup on Production accepts) to iron out 
remaining points. 

2) Move from this "dummy run" pilot (with no lllaJ!l!! funding implied) to a couple of 
test cases on real-life basis, i.e. to go to implementing agency for comment/apro. 
and thence to BxCom for a J:llll! decision on a "This is not a precedent" basis to 
allow (A) progress while (B) respecting concerns of llllY party still having 
misgivings. 

3) Strongly encourage sectoral approach, especially in multi-plant countries. 

(Signed) 

Mike Harris 
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