




















to report their output of CFCs and not be forced to provide extensive

engineering detail. This is in addition to the enforcement costs of the

program, which would occur under any output reduction system. EPA staff

has estimated that implementation costs for firms under incentive-based

approaches would be around $1.0 to $1.9 million for the start of the output

reduction program and from $1.0 million to $23.6 million on an annual basis,

depending on which incentive-based program is used.2o This is well below

the comparable costs for the EPA's engineering control alternative.

Economic incentive-based approaches may also (in the absence of

possible anticompetitive conduct, as discussed below in Section VI) have few

of the entry-inhibiting effects of engineering controls. Should a firm wish

to enter the market or expand its output by lowering prices to consumers, it

will be able to buy the right to produce or use CFCs from other firms in

the industry without increasing the aggregate output level of these

chemicals. This is in contrast to engineering controls, which have no such

mechanism.

In the long run, incentive-based approaches give firms important

reasons to innovate to reduce their use or production of CFCs. Unlike a

regime of engineering controls, the incentive approach allows firms to

I
capture the gains from innovation by selling off their unused production or

use permits, or by reducing the fees they pay for such rights. If innovation

does occur, it would lower the cost to society of CFC output reductions.

Should any further reduction in CFC and halon output be necessary or

desireable, innovation would also reduce the cost to society of such an

action. Put differently, use of an incentive-based approach would make it

20 RIA at 11-18.
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less costly -- and therefore more likely -- to lower further the production

of CFCs in the future. 21

IV. ENGINEERING CONTROLS IN SPECIFIC INDUSTRIES

If EPA follows an economic-incentive system as we suggest, there will

be no need for direct controls on specific industries in order to achieve the

overall target domestic production figure. Therefore, we oppose engineering

controls in specific industries for the same reasons we oppose general

engineering controls. Such controls could reduce or eliminate incentives to

develop substitutes, reduce competition in the affected industries, increase

administrative costs, and be inflexible with regards to changing economic

conditions. Further, giving EPA authority to make industry-specific

decisions could greatly increase the "lobbying" costs of a CFC abatement

program. Firms could spend considerable resources on administrative

procedures to try to avoid being singled out by EPA for reductions. Each

firm and each industry could potentially be required to justify its behavior

to the EPA.

In general, EPA appears to believe that engineering controls may be

necessary in specific instances because some industries will react differently

than others to a system of economic incentives.22 However, this is the

precise reason why market incentives represent the most efficient means of

imposing an abatement program on the economy and why direct controls

should be avoided. Each firm and industry has a different ability to

substitute for its CFC consumption. Only by insuring that the costs of

21 Greer at 482-3.

22 ANPRM at 30615-6.
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abatement fall on firms and industries that can most easily reduce their use

of CFCs can the costs to the economy be minimized. Governments have only

a limited ability to discern, let alone properly allocate these costs. A

market system, on the other hand, tends to allocate these costs across firms

with the lowest abatement costs automatically.

V. SPECIFIC INCENTIVE-BASED APPROACHES

EPA now has three different incentive-based approaches available to

reduce the production and use of CFCs: auctions, marketable permits, or

marketable permits with fees. Each method has been shown to be

administratively feasible in a variety of settings, although auctions and

allocation of marketable permits appear more workable in this case. As the

EPA has noted, auctions are regularly used by the federal government in the

areas of government procurement, leasing of mineral rights, and the sale of

Treasury bills.23 The EPA has used marketable permits previously in its

"banking" and "offset" programs.24 The federal government has granted

marketable rights for other resources as well, such as airport landing slots

and radio and television frequencies. Fees for the right to pollute have

been imposed by the EPA and several states on various hazardous waste

streams.25
i

This section will review particular aspects of each incentive-

based approach as it applies to CFCs.

23 NPRM at 47507.

24 Michael H. Levin, "Building a Better Bubble at EPA," Regulation,
MarchiApril 1985, 33-42.

25 See, for example, Congressional Budget Office, Hazardous Waste
Management: Recent Changes and Policy Alternatives, U.S. Government
Printing Office, Washington, D.C., May 1985.
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A. Auctions

The EPA could implement it:.; program of output reductions by

auctioning off CFC production or use permits and then allowing the permits

to be subsequently bought and sold.26

advantages over other approaches.

Auctions have a t least three

Auctions are likely to be an

administratively simple and low-cost way to allocate production rights

rei a ti ve to fees, since the EPA would not have to estimate the correct fee

to charge producers or users. 27 Also, firms would not be as inclined to

spend resources lobbying the EPA to increase their share of output

allotments, as firms might under engineering controls or under a system that

made initial allocations to incumbent firms. In addition, by making firms

buy the rights to produce or use CFCs, the EPA will capture for the

Treasury the full value of these rights. For these reasons, auctions are

probably the best of the incentive-based methods for allocating output

rights.28

EPA has stated that any auction and subsequent market transactions

26 There are numerous types of auctions the EPA could employ in
administering its output reduction program (NPRM at 47507 and ANPRM at
30611). We do not comment on the medts of these various auction designs,
as EPA has indicated that if its adopts auctions, any specific details will be
addressed in a further rulemaking (ANPRM at 30610-11).

27 EPA has indicated that it believes auctions to be feasible. See
ANPRM at 30611.

28 EPA has expressed concern that it may not have the legal authority
to conduct such auctions. ANPRM at 30611-14. We note, however, that the
Department of Justice has stated its belief that EPA has this legal authority.
Comments of the Department of Justice on Proposed Rule on Protection of
Stratospheric Ozone, Before the Environmental Protection Agency, Docket A­
87-20, February 8, 1988, at 16-30.
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should be open to all interested parties.29 We support this position. In

general, markets work best when there are no unnecessary regulatory

restrictions on who can buy and sell. Participation in a CFC permit market

by entities besides producers can have important efficiency-enhancing

properties. Brokerage services may arise which can reduce the search costs

for would-be buyers and sellers of permits to find each other. Banks can

finance the purchase of permits and perhaps accept permits as collateral.

EPA has expressed concerns, however, that the use of auctions will

lead to uncertainty and speculation.3o However, to the extent middlemen

arise to handle these transactions, they can be expected to reduce, and not

increase, uncertainty and risk. Middlemen can be expected to invest in

permits when their price is below equilibrium value and sell permits when

the price is above equilibrium value. This type of trading also acts to

transfer risk to those parties who are better able to absorb it. These

actions would stabilize the market and send the proper signals to firms. 31

EPA has noted that there are concerns tha t an auction will lead to

permits not reaching those parties who are best able to use them. However,

it is to be expected that no matter how the permits are allocated, they will

29 ANPRM at 30611.

30 NPRM at 47500 and ANPRM at 30611.

31 For a discussion of the economics of speculation, see A. Alchian and
W. R. Allen, Exchange and Production: Competition. Coordination, and
Control, Wadsworth Publishing Company, 1977, at 132-137. Recent research
in economics indicates that there are certain unusual circumstances, such as
the October 1987 stock market crash, where speculation and other similar
activities may generate market distortions due to information externalities
and institutional constraints during large, rapid, price swings. See B.
Greenwald and J. Stein, "The Task Force Report: The Reasoning Behind the
Recommendations," The Journal of Economic Perspectives. Summer 1988, 2:3,
pp. 3-23. However, it does not seem likely that these circumstances would
arise in a market for CFC permits.
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eventually wind up with the firms that value them the most. All firms who

use permits will pay their scarcity value, either directly in payment, or in

"opportunity costs" by forgoing revenue that could be obtained by selling

them to another firm. This decision of the firm is not affected by the

manner in which permits are allocated.

EPA has also noted that there are concerns that large firms might

outbid small firms in an auction for permits.32 This may indeed occur.

Firms of all sizes outbid each other in the marketplace all the time. If the

larger firms outbid the smaller firms in the absence of monopoly power, this

implies that larger firms are able to put the CFCs into a higher valued use.

Another objection to auctions has been the concern that unless

producers can keep the windfall from CFC permits, they will not have the

financial resources to develop substitute products for CFCs.33 However, the

decision to create a new product depends on its expected costs and returns,

not solely on the cash flow of one part of a company. If a product will be

profitable, it can be expected that the capital markets (either internally

through a firm using cash on hand, or through increased borrowing from

banks or bondholders) will react by funding the project.

32 ANPRM at 30611.

33 See M Weiskopf, "Bidding Chlorofluorocarbons Farewell," Washington
Post, August 2, 1988 at A-19. This concern is also noted (though not
supported) in Letter from James B. MacRae Jr., Deputy Administrator, Office
of Information and Regulatory Affairs, Office of Management and Budget to
Lee Thomas, Administrator, Environmental Protection Agency, February 12,
1988.
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B. Administrative Allocation of Marketable Permits to Producers

By allocating to producers a specific level of tradeable permits, the

EPA would ensure, in a competitive world, both the realization of the output

limits imposed by the Montreal Protocol and the economic benefits of

incentive-based systems. A system of tradeable permits would have most of

the desired efficiency and administrative properties of an incentive

mechanism. It would also, however, have some drawbacks. One drawback to

the allocation of marketable permits by themselves is that it may cause firms

to expend resources on otherwise nonproductive activities such as lobbying

to gain a windfall by receiving permits for which they do not pay.34

Marketable permits in a highly concentrated market may also lead to

hoarding of permits by producers and reduce incentives for innovation (See

discussion in Section VI below)

The EPA has suggested using regulatory fees in conjunction with

marketable permits.35 Under such a plan, the EPA might recover any

resulting windfall for the Treasury and reach the required output levels.

This proposal also presents some difficulties, however. If the EPA set the

regula tory fee too high, there would be more ou tpu t reduction than EPA set

out to achieve.36 If the EPA set the regulatory fee too low, the fee would

!

not capture all the windfall that could result from the allocation of

34 Of course, the initial allotment of tradeable permits need not be to
incumbent firms. In that case, other parties would gain any resulting
windfall.

35 ANPRM at 30608.

36 See discussion Section I, page 2 above.
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•
marketable perri\its:37

-~"

EPA's discussion of this proposal points out the

relevant problems the agency would face.38

EPA has proposed to alleviate this problem by setting the regulatory

fee per CFC unit equal to the market price of a CFC consumption right.

EPA's preferred method for determining this fee would be to subtract the

production cost of the affected chemicals from the market price. However,

we believe that this approach contains great difficulties. EPA would need to

know not only what all of the chemicals sold for, but also what the

production costs were in each of the producing firms. 39 EPA would also

have to account for whatever uncertainties and changes that would be

occurring in the marketplace. Further, producers could be expected to act

strategically in this situation in order to lower the fees they are required to

pay. Additionally, EPA would also be required to calculate a "fair" rate of

return for the producers. Obtaining such information could be quite costly

and difficult.4o This is in contrast to the use of an auction to garner the

windfall, which would have none of these problems while achieving the

desired goal of capturing the windfall for the Treasury.

EPA has suggested designing a fee that does not attempt to capture the

37 We have no comments on a proposal to use regulatory fees in order
to recover the administrative costs of an output reduction program.

38 ANPRM at 30609.

39 To properly calculate the windfall, EPA would be required to know
the marginal, not the average cost of production in the industry.

40 For a discussion of the difficulties of determining what a "fair"
price is in similar circumstances, see Franklin M Fisher and John J.
McGowan, "On the Misuse of Accounting Rates of Return to Infer Monopoly
Profits," American Economic Review, March 1983, 73:1, 82-97.
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entire windfall gain to producers.41 By trying to set a fee less than the

amount of the windfall, EPA would be able to reduce or eliminate

"underproduction" of CFCs. However, the administrative problems noted

above would still exist, as well as the granting of some windfalls to firms

and possible resulting losses in innovation.

VI. POTENTIAL MARKET POWER PROBLEMS

In implementing its program for the allocation of marketable permits,

the EPA has chosen to direct its incentive plan at producers of CFCs. This

choice may lead to anti-competitive consequences. The markets for the

production of CFCs is highly concentrated. As Table I indicates, the

Herfindahl-Hirschman Index for CFCs is 2958 (3.38 equivalent sized firms)

and the Herfindahl for halons is 3648 (2.74 equivalent sized firms).42 By any

measure, these markets are highly concentrated.

Given highly concentrated markets, producers might have an incentive

to hoard permits instead of using them for their own production or selling

them to rivals or potential entrants. This would occur if the gain to firms

from withholding is greater than the price they could receive for their

permits. Such behavior would increase prices above the level associated with
I

competition.43 The existence of this type of entry or expansion barrier

41 ANPRM at 30609.

42 The Herfindahl Index is the measure generally used for determining
market concentration for antitrust purposes. It is calculated by summing the
squares of the market shares of all the firms in the relevant markets. See
Department of Justice, "Merger Guidelines," Antitrust and Trade Regulation
Report, Special Supplement, June 17, 1982, at S-6.

43 A similar outcome could occur with an auction of permits to producers.
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could act to reduce (though not eliminate44) the advantages of incentive-

based output reduction programs over the engineering controls discussed

above.45 To alleviate this problem, EPA may wish to consider retaining the

right to reassign the permits of producers who hoard them. As with other

options, the administrative costs of monitoring such potential conduct should

be considered when deciding whether to enact such a reassignment provision.

Market power problems could also act to slow down the pace of

innovation in the adoption of CFC alternatives. Since market shares are so

high, producers will be aware that if they innovate to reduce their need for

CFCs, they will also act to lower the price of permits on the open market

and hence the windfall to themselves.46 This will not completely reduce

incentives for innovation, however. Firms will desire to innovate to gain

income from selling off permits made surplus to them by the innovation.

44 One commentator has argued that in certain circumstances (where
firms face highly disparate cost conditions and where the market is
extremely concentrated) the use of marketable permits may reduce welfare
slightly as compared to the use of engineering controls. See D. A. Malueg,
"Welfare Consequences of Emission Credit Trading Programs," Economic
Analysis Group Discussion Paper 87-11, Department of Justice, November 17,
1987. The cost conditions described by Malueg, however, do not seem to be
applicable to any industry, and, while the market structure in CFCs and
halons is highly concentrated, it does not appear to approach the extreme
level of concentration required to obtain Malueg's conclusions. Further,
Malueg's results should be adjusted to account for the important incentives
for innovation that would still exist in a highly concentrated industry under
a program of marketable permits, as well as the lower administrative costs
of a permit program.

45 R. W. Hahn, "Market Power and Transferrable Rights," Quarterly
Journal of Economics, 1984, 99, 753-765.

46 This situation would only be a problem if the firms that have the
ability to develop substitutes for CFCs are also the firms that receive the
windfalls on permits. Firms that do not receive windfalls do not have any
reason to desire high prices on permits. However, there is reason to believe
that the firms that currently produce CFCs are also the firms that have the
ability to create CFC substitutes. See M. Gladwell, "DuPont Plans to Make
CFC Alternative," Washington Post, September 30, 1988 at F-5.
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Firms will also desire to innovate in order to protect themselves against

technological innovation by other firms (which would put them at a

comparable competitive disadvantage). Thus, firms would still have greater

reasons to innovate than they would under a program of engineering

controls.

Problems with innovation incentives can be alleviated by eliminating the

windfalls associated with permits. Thus, auctioning off permits or setting

the proper regulatory fee would serve to reduce the costs to society in the

long term of a CFC abatement program.

VI. CONCLUSION

Market-based incentive plans, like the one EPA has adopted, appear to

represent the lowest cost, most efficient, and most pro-competitive method

of implementing CFC and halon output reduction under the terms of the

Montreal Protocol. Further, by reducing the costs of abatement through

encouraging innovation, market-based incentive plans can make further

reductions in CFC and halon output more likely, because such reductions will

impose less economic burden on society.

In addition to supporting adoption of an economic incentive-based plan,

we support EPA's goal of capturing the windfall resulting from allocating

permits. However, we believe that the best way to gain this windfall is

through auctions, not through regulatory fees. Regulatory fees appear to

present substantial administrative problems that would not be encountered 10

an auction system.

The gains from an incentive-based program, however, can be reduced
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somewhat if firms act to obtain market power through the hoarding of

permits. We urge the EPA to take actions to alleviate this problem.

Finally, we oppose any effort to adopt engineering controls or bans on

an industry by industry basis. Such actions would be contrary to the

market-based incentive plan that the EPA has adopted and would be likely to

increase the cost to society of CFC and halon abatement.
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Table 1
Annual Consumption Allocations

(in millions of kilograms)

Group I ("CFCs")

Firm Allotment Market Share

Domestic

Foreign

DuPont
Allied-Signal
Pennwalt
Kaiser Chemical
Raicon

ICI Americas
Nat'l Refrig.
Kali-Chemie
Refricentro
Hoechet Celanese
Sumitomo
Holchem
Pharmachem

139.373
74.044
38.221
27.616
13.466

6.311
3.069
0.438
0.421
0.330
0.230
0.212
0.029

45.88%
24.38
12.58

9.09
4.43

2.08
1.01
0.14
0.14
0.11
0.08
0.07
0.01

Firm

Group II ("Halons")

Allotment Market Share

DuPont
Great Lakes
ICI Americas
Atochem Inc.
Kali-Chemie

27.731
19.855
6.348
2.126
1.534

48.15%
34.47
11.02
3.69
2.66

Herfindahl Index for Group I: 2958
Herfindahl Index for Group II: 3648

The Herfindahl Index is calculated by summing the squares of the market
shares of all the firms in the relevant markets.

Source: Final Rule at 30599
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