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"The 21st century is going to be about using markets to solve
social and environmental problems."1

INTRODUCTION

Over the last two decades, the Environmental Protection
Agency (EPA) and state regulators have tested various emissions
trading policies to supplement the command and control ap-
proach of the Clean Air Act (CAA).2 Originally developed to
allow continued economic growth in urban areas without com-
promising air quality goals, these policies have established mar-
kets in which polluters trade emissions reduction credits (ERCs)
or allowances.3 The basic theory is that allowing polluters
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1. Jeffrey Taylor, Smog Swapping - New Rules Harness Power of Free Markets to

Curb Air Pollution, WALL ST. J., April 14, 1992, at A1(E) (quoting Richard L
Sandor, economist and a director of the Chicago Board of Trade).

2. See T.H. TmTENBFRO, EIh=ssIONs TRADING: AN ExcaRcisn iN REFORhuNO
POLLUTIoN POUCY 9 (1985); Robert W. Hahn & Gordon L. Hester. Where Did All
the Markets Go? An Analysis of EPA's Emissions Trading Program, 6 YALE J. ON
REG. 109 (1989); Brennan Van Dyke, Note, Emissions Trading to Reduce Acid Dep-
osition, 100 YALE L.J. 2707 (1991).

3. See TTENBERG, supra note 2, at 9; cf. Daniel J. Dudek & John Palmisano.
Emissions Trading: Why is this Thoroughbred Hobbled?, 13 COLUM. J. ENvr L
217, 224 (1988). Allowances to emit pollution are either auctioned off, with the
sources purchasing them from the control authority at the market-clearing price, or
provided with a pollution permit. Cf. Economic Incentive Program Rules, 59 Fed.
Reg. 16690, 16716 (1994) (to be codified at 40 C.F.R. pt. 51) [hereinafter EIP Rules];
T.. "lietenberg, Economic Instruments for Environmental Regulation, EcoNo.Wc
Poucy TowARDs Ts ENVmoNzmNT, Dieter Helm, Ed. 94 (1991). ERCs, on the
other hand, are created by sources as voluntary, additional reductions surplus to a
predetermined set of emission standards. Cf. EIP Rules, supra at 16,716; Tietenberg,
supra at 94. (Primarily due to some inconsistency in EPA definitions over time,
Tietenberg and other commentators define allowances and emissions reduction
credits with some differences). See also supra notes 17-21 and accompanying text.
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greater flexibility in choosing how to control air pollution will
reduce overall costs of pollution abatement.4

Estimates and studies indicate that emissions trading does re-
sult in significant cost savings to industry.5 Despite these savings,
however, problems in existing trading systems have discouraged,
and in some cases precluded polluters from using the available
markets.6 Prompted primarily by the Clean Air Act Amend-
ments of 1990 (CAAA), EPA and state and local agencies are
working to solve these problems: If they are successful, a more
efficient market and even greater costs savings will result, with
potential for greater compliance and environmental benefits.7

Such efforts will be increasingly important to achieving CAA
goals for three reas6ns. First, despite steady progress in improv-
ing air quality, the goal of meeting air quality standards in major
urban areas remains stubbornly elusive.8 Second, air pollution
regulation cost the public and private sectors more than $30 bil-
lion annually prior to the 1990 CAAA.9 The average cost of pol-
lution controls can be expected to increase due to the CAAA
and because most of the inexpensive control measures have al-
ready been implemented.10 Finally, control costs are becoming
more widely borne across society, as the measures required to
solve remaining air pollution'problems fall increasingly on decen-
tralized sources and individuals, rather than on relatively few
large industrial facilities."'

Mobile source emission reduction credits (MERCs)' 2 and
other recent innovations aim to improve upon existing trading

4. See Tietenberg, supra note 3; at 88; Van Dyke, supra.note 2, at 2707; Dudek &
Palmisano, supra note 3, at 218.

5. See infra notes 36-46 and accompanying text.
6. See infra notes 51-82 and accompanying text.
7. See Van Dyke, supra note 2, at 2708; TmTENBERG, supra note 2, at 188-202.
8. See John P. Dwyer, The Use of Market Incentives in Controlling Air Pollution:

California's Marketable Permits Program, 20 EcoLooY L.Q. 103, 105 (1993).
9. Id. In 1987, for example, $32.3 billion was spent on air pollution controls, in-

cluding expenditures on pollution abatement, regulation and monitoring, and re-
search and development. Xiannuan Lin, Karen R. Polenike and Kelly Robinson,
Economic Impact Analyses in U.S. State and Local Air Pollution Control Agencies.
A Survey, Am & WA-, Feb. 1994, at 134.

10. Lin, Polenske and Robinson, supra note 9, at 134.
11. Id.
12. The term "mobile sources" refers to sources of air pollution primarily from

on-road vehicles (e.g., automobiles, trucks and motorcycles), but also from nonroad
vehicles (e.g., trains, airplanes, agricultural and industrial equipment, construction
vehicles, off-road motorcycles, and marine vessels). See EIP Rules, supra note 3, at
16711.
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schemes. The EPA and the California Air Resources Board each
provided comprehensive MERC guidance for the first time in
early 1993.13 This new way of creating ERCs can improve emis-
sions trading programs, providing potentially less expensive
sources of credits, increased flexibility and trading, and beneficial
new strategies and technologies. 14 In turn, improved trading pro-
grams will provide greater cost savings and environmental
benefits.

This Article reviews emissions trading generally and explains
how the development of MERCs increases emissions trading ac-
tivity and improves program results. Part I overviews traditional
emissions trading activities and problems, providing the reader a
base from which to evaluate MERCs.' 5 Part II closely examines
the new phenomenon of mobile source emission reduction cred-
its, provides examples of proposed MERCs and actual pro-
grams, and describes their potential impact on emissions
trading.' 6

I.

EMISSIONS TRADING

A. The Concept

Emissions trading programs generally allow polluters to ex-
change "credits," or allowances to satisfy their pollution control
obligations most economically.' 7 Allowances to emit pollution
are either auctioned off, with the sources purchasing them from

13. See generally Interim Guidance on the Generation of Mobile Source Emission
Reduction Credits, 58 Fed. Reg. 11134 (1993) [hereinafter EPA MERC Guidance];
CALIFORNIA ENVTL PROTECrION AGENCY, AIR RESOURCES BD., MOBILE SOURCE
EMISSION REDUCTION CREDIrrs: GumELsm FOR THE GENERATION AND USE OF
MOBILE SOURCE EMISSION REDUCION CREDIrS (1993) [hereinafter CARB MERC
GuUiEUHnEs I]. CARB produced a revised guidelines by the same name in 1994.
See infra note 101.

14. See infra notes 216-223 and accompanying text.
15. See infra notes 17-84 and accompanying text.
16. See infra notes 85-223 and accompanying text.
17. In any type of program, sources can either meet their requirements by main-

taining their own emissions within established limits, or by buying surplus al-
lowances or ERCs from other sources. EIP Rules, supra note 3, at 16716. The
Clean Air Act's title IV Federal Acid Rain Program is an example of an emission
allowance trading program, while "bubbles" and "generic bubbles" created under
the EPA's 1986 Emission Trading Policy Statement (ETPS) are examples of ERC
trading. See id Allowance trading programs can establish emission allocations to be
effective at the start of a program, at some specific time in the future, or at varying
levels over time. Id- An ERC trading program requires ERCs to be measured
against a pre-established emission baseline. Id.
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the control authority at the market-clearing price, or they are
provided along with a pollution permit.18 Emission Reduction
Credits, or ERCs, on the other hand, are voluntary, additional
reductions surplus to a predetermined set of emission Stan-
dards. 19 These tools niay be combined in a single program, and
while the vast majority of rules and programs promulgated thus
far have relied solely on ERCs, 20 combinations of the tools seem
to be gaining popularity.21

ERCs allow polluters to reduce emissions at any discharge
point more than required by its emission standard, then apply
for certification of the excess control as credit.2 2 To qualify, the
emission reduction must be: (1) surplus, (2) enforceable, (3) per-
manent, and (4) quantifiable.2 3 ERCs are generally defined in
terms of tons per year of specified pollutants.24 Once credits
issue, program participants may then bank them for future use or
trade them depending on the particular rules to which they are
subject.

Emissions trading can involve activities not typically thought
of as "trades." Trading can be internal, as well as external.2 5 In-
ternal trades involve a facility using ERCs generated from one
stack or vent to satisfy emissions requirements from another in
the same facility.2 6 External trades involve one facility generat-
ing ERCs for use at another facility.2 7 External trades usually
take place between different firms.n

The EPA implemented its emissions trading program, prior to
the CAAA, by four specific policies set forth in the EPA's Emis-

18. See supra notes 3 and 17.
19. See id.
20. Distributing allowances by auctioning them off has been unpopular with in-

dustry because it requires sources to pay for allowances to pollute as well as for
pollution control. Van Dyke, supra note 2, at 2714.

21. RECLAIM, a comprehensive California emissions trading and permit pro-
gram, and the Clean Air Act's title IV acid rain trading program use these tools in
combination. See also infra, notes 174-75 and accompanying text.

22. See TETMNBERG, supra note 2, at 7.
23. See Emissions Trading Policy Statement, 51 Fed. Reg. 43814, 43832 (1986)

[hereinafter ETPS]; TIErENBERG, supra note 2, at 7. See also infra, notes 131-145,
24. See TETENBERG, supra note 2, at 7.
25. See Hahn & Hester, supra note 2, at 369. The distinction can also be charac-

terized as intra-firm "trading," where a single firm uses ERCs it has generated from
a particular stack or plant to satisfy emissions requirements from another stack or
plant it owns, and inter-firm trading, where one firm generates and sells ERCs to
another.

26. See id.
27. See id.
28. See Ud
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sions Trading Policy Statement (ETPS).29 The offset, bubble,
emissions banking, and netting policies3° were linked by ERCs
and governed how ERCs could be created and used or banked.
The ERC remains the primary "common currency" used in trad-
ing and banking. The ETPS, while still valid, is now encompassed
by broader rules promulgated by the EPA pursuant to title I of
the CAAA.3 1 The ETPS primarily concerns the generation and
use of ERCs from stationary sources, while the newer Economic
Incentive Program (EIP) Rules encourage a vast universe of eco-
nomic incentives from mobile, area, and stationary sources, and
is not limited to emissions trading alone.32

29. See supra note 23.
30. "EPA's offset program permits the construction of major new emission

sources in nonattainment areas by allowing firms to offset emissions increases from
these sources with decreases in the same type of emissions from other sources."
Hahn & Hester, supra note 2, at 119. See ETPS, supra note 23, at 43,830-31. Offsets
are a unique element of emissions trading because they are mandatory for major
new sources in nonattainment areas. Hahn & Hester, supra note 2, at 119.

"Bubbles" provide a way for an existing firm to increase emissions at one or more
emission sources in exchange for decreases at other emission sources so that the
total emissions from the firm does not exceed the sum of all the its individual emis-
sion limits (as long as the total emissions within the "bubble" encompassing all of a
firm's sources does not increase). See ETPS, supra note 23, at 43,830; Hahn & Hes-
ter, supra note 2, at 118-19, 123-29.

"Emissions credit banking encompasses the processes of creating, certifying and
storing ERCs" for later use in trading transactions. Dudek & Palimissimo supra
note 3, at 227. See ETPS, supra note 23, at 43,831; Hahn & Hester, supra note 2, at
119, 129-32.

"Netting is the use of ERCs from within a facility to avoid New Source Review
(NSR) when an expansion or other modification occurs." Dudek & Palmisano,
supra note 3, at 225. See ETPS, supra note 23, at 43,830; Hahn and Hester, supra
note 2, at 132-33. Netting allows a firm to increase emissions from one source if it
decreases emissions from another source within the same facility so that the net
increase does not equal a major source. Hahn & Hester, supra note 3, at 119, 132-
33. In doing so, a firm that is modifying an existing emission source can avoid the
most stringent emission limits and experience fewer complications in obtaining a
permit. Id From available data it appears that netting is the most commonly used
emissions trading activity by a wide margin. Id. at 133. Netting may actually dis-
courage the formation of markets because firms save emission reductions for their
own use rather than sell them to other firms. Id. at 136.

31. See EIP Rules, supra note 3, at 16,708-709.
32. Until recently, the EPA allowed MERCs only after reviewing them on a case-

by-case basis. See ETPS, supra note 23, at 43,834; EIP Rules, supra note 3, at
16,708-709.

The CAAA define the EIP as an incentive-based program which may include
"State established emission fees or a system of marketable permits ... or any combi-
nation of the foregoing or other similar measures." Clean Air Act, 42 U.S.C.A.
§ 7511a(g)(4), SELEcr- ENrv. LAv STATUTES, 1994 Educational Edition 834
[hereinafter Sm.EcrED STATuTES]. In addition, the Act expands this definition to
include "incentives and requirements to reduce vehicle emissions and vehicle miles
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The EPA's emissions trading program initially involved EPA
rules which directly governed how trading took place. The EPA
examined each proposed trade. Later, the EPA allowed "generic
trading rules," which states or local governments could adopt as
part of a state implementation plan (SIP).33 These generic rules,
essentially state trading programs, authorized states to approve
certain types of individual transactions without case-by-case SIP
revisions or associated federal review prior to approval.34 The
EIP rules continue this tradition, encouraging and in some cases
requiring states to adopt their own economic incentive programs,
including emissions trading.35

B. The Benefits

In contrast to the traditional regulatory approach, which man-
dates particular forms of behavior or specific technologies, emis-
sions trading allows sources more flexibility in reaching
environmental goals. Emissions trading creates a "system which
encourages those who know most about control opportunities,
environmental managers for the industries, to use that knowl-

traveled." I. The CAAA require the EPA to promulgate final EIP rules, which
were published on April 7, 1994, for stationary, area, and mobile sources. See EIP
Rules, supra note 3, at 16,690. See also infra, note 35.

33. See ETPS, supra note 23, at 43,831, 43,835-36. "While EPA has the responsi-
bility for defining ambient [air] standards, the primary responsibility for ensuring
that... [those] standards-are met falls on the state air pollution control agencies."
TiETENBERG, supra note 2, at 3-4. "They develop and execute an acceptable... SIP
... which must be approved by the EPA. The SIP spells out, for each separate air
quality control region, procedures and timetables for meeting ambient standards.
Id. at 4-5.

34. See ETPS, supra note 23, at 43,831, 43,835-36.
35. The EIP rules provide guidance for States and local governments adopting

EIPs pursuant to title I of the Act which governs state and federal plans to meet
ozone standards. See EIP Rules, supra note 3, at 16,691. Under title I, EIPs are
encouraged and, in certain cases, mandated. Clean Air Act, 42 U.S.C.A.
§ 7511a(g)(3)-(5), SELECteD STATuTEs, supra note 32, at 799-800. The rules "estab-
lish as a goal for all EIPs that they be designed to benefit both the environment and
the regulated entities." EIP Rules, supra note 3, at 16,694.

The EIP rules, being broadly applicable to any kind of EIP, generally cover emis-
sion trading programs which have historically been addressed by the EPA's previ-
ously released guidance on emission trading, primarily contained in the ETPS. See
generally ETPS, supra note 23. Although based upon the same general principles,
the EI' rules provide both greater flexibility and more comprehensive requirements
for such programs. Under the EIP rules, stationary, area, and mobile sources may
be allowed to participate in a common emissions trading market, including those
stationary sources subject to the RACr requirement ("RACT sources"). See EIP
Rules, supra note 3, at 16,696. However, states which prefer the familiarity of the
ETPS may continue to implement emission trading under its guidance. Id. at 16,709.
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edge to achieve environmental objectives at minimum cost."' '

Scarce public resources are thereby maximized by "thousands of
self-interested micro-decisions." 37

As a result of this redirection of the private sector, emissions
trading programs "can lower the overall cost of meeting a given
total level of abatement." 38 Facilities with lower cost abatement
alternatives can provide the necessary emissions reductions to
sources with more expensive alternatives; and all sources eligible
to trade, including those already in compliance, face continuing
incentives to further reduce emissions.3 9 Ideally, then, by chang-
ing industrial incentives, the best private choices can be made to
coincide with the best social choices.40

Unfortunately, comprehensive data on the effects of emissions
trading do not exist because programs are now generally admin-
istered by local areas and no one collects information in a sys-
tematic way.41 Few studies have quantified actual performance
of emissions trading. However, some of the general themes are
clear. Trading programs have reduced costs, increased and sped
compliance, and in some cases, have resulted in additional envi-
ronmental benefits. 42

1. Cost-effectiveness

Costs associated with command and control regulation ap-
proaches can be so excessive that emissions trading can save
money and resources even when it is heavily controlled and
transactions are relatively few.43 Indeed, most estimates through
1990 placed the accumulated capital savings for all emissions

36. See Tietenberg, supra note 3, at 93.
37. Dudek & Palmisano, supra note 3, at 223.
38. EIP Rules, supra note 3, at 16,716.
39. Id.
40. lTietenberg, supra note 3, at 93.
41. Id. at 89. "As a consequence of a division of responsibilities between EPA

and the states, no single entity has taken the initiative to collect data on the perform-
ance of emissions trading activity. EPA has collected data on the 'bubbles' it has
approved, but information on emissions trading activities that are controlled primar-
ily at the state level is cohtained in thousands of individual permit files. This is
significant because most emissions trading activity has occurred in programs over
which the states have primary jurisdiction." Hahn & Hester, supra note 2, at 112
n.17.

42. See Tietenberg, supra note 3, at 89. See also Catherine L Kling, Emissions
Trading vs. Rigid Regulations in the Control of Vehicle Emissions, 70(2) LAND ECoN.
174, 187 (1994).

43. TmTENBR G, supra note 2, at 52-53.
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trading programs at more than $10 billion.44 Given that EPA es-
timated total air emissions control costs in the U.S. exceeded
$175 billion for stationary sources alone from 1981 to 1990, and
that costs continue to increase, the future potential cost savings
from emissions trading remains large.45 In fact, some commenta-
tors believe it could save billions of dollars annually.4 6

2. Environmental Benefits

Besides reducing compliance costs, emissions trading has also
reduced total emissions - thereby improving air quality as
well.47 These emissions reductions will continue for two reasons.
First, air districts grant credits for less than the amount of the
reduction 48 Because the resulting credits do not allow an equal
amount of future pollution for an exchange in reduction, this reg-
ulatory tool reduces overall emissions. Second, compliance with
the Clean Air Act has increased due to the extra flexibility emis-
sions trading provides.49

Finally, continued technological progress is more likely with
emissions trading than with command and control policy because
of improving incentives. Under the command and control ap-
proach, technological changes discovered by the control author-
ity typically led to more stringent standards and higher costs.5 0

Thus, sources have little incentive to innovate and a good deal of

44. See ietenberg, supra note 3, at 89. As early as 1983, data revealed that the
emissions .trading program had significantly reduced the costs of complying with the
requirements of the Clean Air Act. See TmTENERO, supra note 2, at 55-56. For
bubble trades alone, EPA estimated that total savings resulting from less than 150
total bubbles approved, proposed, or under development by September 1983 was
over $700 million. Id. Data on offsets and netting, which are both primarily state-
level transactions, are much more difficult to collect. However, from 1976 to 1983
there had been at least 2,000 offset transactions, many of which were made available
when plants closed down. IA

45. See Hahn & Hester, supra note 2, at 111 n.11 (citing the ENVIRONMENTAL
PROTECTION AGENCY, FINAL REPORT. THE Cosr OF CLEAN AIR AND VArER 12
(Report to Cong. 1984)).

46. See id at 111.
47. See TIETENBERG, supra note 2, at 189. For instance, of the 43 bubbles ap-

proved or proposed by EPA prior to December 31, 1983, through the SIP revision
process, 27 resulted in substantial air quality improvement. Id.

48. See Jonathan Marshall, Selling Dirty Air Is Big Business, S.F. CHRON., Mar.
21, 1994, at D2.

49. Tietenberg, supra note 3, at 90. By 1990, somewhere between 7,000 and
12,000 total transactions had occurred. Most of these transactions were voluntary
and for the participants represented an improvement over the traditional regulatory
approach. IaL

50. Id. at 102.
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incentive to hide innovations from the control authority. With
emissions trading, however, innovations that allow additional re-
ductions create saleable ERCs.

C. The Untapped Potential

Despite the benefits emissions trading provides, a great deal of
potential still remains untapped. Emissions trading has been
slow in reaching its potential, as may be expected with any signif-
icant policy innovations. Costs associated with any change in
policy make it difficult to overcome the inertia of the status
quo.5 ' New grounds for legal challenge are exposed; bureau-
cratic staffs trained in one set of procedures must learn new ones;
and both regulators and sources lose the comfort of familiarity.s

A variety of other, more specific and mundane factors inhibit
the development of emissions trading, including problems with
banking and property rights, transaction costs, and difficulty in
calculating ERCs.5 3 Perhaps most important of all, however, is
the distinction between intra-firm trading, where a single firm
uses ERCs it has generated from a particular stack or plant to
satisfy emissions requirements from another stack or plant it
owns, and inter-firm trading, where one firm generates and sells
ERCs to another s4

While intra-firm trading has proven its worth in reducing the
costs of complying with air pollution laws, inter-firm trading,
which has been minimal,5s would increase the cost-effectiveness

51. T1ETENBERG, supra note 2, at 38.
52. Id.
53. One concern not discussed, but still important, is a concern over the nature of

the regulated industries. "Despite early enthusiasm for Title IV, questions remain
about its workability. Extensive attention has been given to the theoretical mechan-
ics of supply and demand however, far less consideration has been given to those
circumstances peculiar to the electric utility industry, which will affect the practical
application of a market in emission allowances." Jeanne M. Dennis, Smoke for Sale.
Paradoxes and Problems of the Emissions Trading Program of the Clean Air Act
Amendments of 1990,40 U.C.L.A. L. REv. 1101, 1102 (1993) (arguing that the mo-
nopolistic nature of the industry substantially reduces the possibility of active emis-
sions trading).

54. See supra notes 25-28 and accompanying text.
55. See TIETEMERG, supra note 2, at 56-58; Dwyer, supra note 8, at 108 ("While

there has been a significant number of intra-firm offsets, which itself is a significant
victory for cost-effectiveness, there is no [active, inter-firm] market in pollution per-
mits."); Taylor, supra note 1, at A12 ("A few interfirm trades have occurred in the
Midwest and Northeast, but most - [only] about 100 in the past 10 years - have
taken place in California."). But see Dudek & Palmisano, supra note 3, at 225 (In
the late 80s ... "Increasingly, firms are turning to other companies to buy or lease
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of the program substantially. 56 However, insufficient inter-finn
trading, which is linked to the other problems, serves as more of
a barometer for emissions trading than an addressable barrier.
Inter-finn trading will increase automatically with the fall of bar-
riers and rise of innovative new trading ideas, such as MERCs.57

1. Banking and Property Rights

Banking, the saving of ERCs or allowances for future use, has
suffered from two main inhibitions. First, though successful
banking programs exist, many states have chosen' not to develop
them.58 Second, and more importantly, the security of banked
credits in existing programs is almost always limited or in doubt.
Potential for changes in emission control requirements raises the
possibility of indirect confiscation or elimination of banked emis-
sion credits. 59 In addition, several banking programs specifically
allow state regulators to discount or confiscate credits in certain
circumstances (e.g. inability to comply with air quality stan-
dards).60 These policies discourage firms from generating emis-

offsets. Several active markets are developing in California and elsewhere ... [w]ell
over 100 offset transactions have been arms-length transactions between firms.").

56. See T-TENBERG, supra note 2, at 56-58; Hahn & Hester, supra note 2, at 151
("[Tihe general failure of active markets in emission reduction credits to develop'is
the greatest disappointment of emissions trading. Until such markets exist, the full
potential of emissions trading to reduce pollution control costs will go unrealized.").

57. It would do little good to try to convince firms to trade between each other if
they question the value of generating credits for their own use. Before inter-firm
trading will increase, the barriers of insufficient property rights, transaction costs,
and quantifiable credits must be resolved; and/or new sources of credits such as
MERCs must become more prevalent.

58. Tietenberg, supra note 3, at 101. The paucity of emission banks inhibits trad-
ing activity. The EPA system allows states to establish emission banks, but does not
require them to do so. Before the CAAA, only seven of the fifty states had estab-
lished these banks. See also AIR QuALrry LABORATORY, GEORGIA INsTrrtrB OF
TECHNOLOGY, EMISSIONs BANKING AND TRADING: A SURVEY OF U.S. PROGRAMs,
Appendices, Table 1 (April 1994) [hereinafter G.I.T. Report].

59. "[Tlhe potential for regulatory change can create uncertainty regarding the
quantity of reductions that can be used for future emissions trades. New emissions
control requirements that lower the amount of a firm's allowable emissions may be
imposed. Reductions that were once surplus would than be required, thereby effec-
tively confiscating the property right held by the finn. Uncertainty about the dura-
bility of these property rights creates an additional disincentive for firms to engage
in emissions trading. Hahn & Hester, supra note 2, at 117 (citations omitted). See
also TETENBERG, supra note 2, at 210.

60, Regulators "commonly confiscate a percentage of banked reductions to fund
a community bank or to achieve air quality standards. Most dramatically, in June
1990, the [South Coast Air Quality Management District (California)] discounted
most banked credits by eighty percent, thereby confirming industry's fears about
regulators' confiscatory tendencies." Dwyer, supra note 8, at 110.
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sion credits for banking. Combined with tight restrictions on
trades, the deficiencies of the banking program have caused trad-
ing to be less vigorous than expected.6'

If emissions banking is to play its expected role in developing a
healthy credit market, banked credits must be sufficiently pro-
tected to merit investment.62 For example, if a Fifth Amendment
property interest attached to credits, subsequent regulatory
changes could not jeopardize investments in those credits; the
government would have to compensate firms for credits confis-
cated to achieve greater emission reductions.63 However, regu-
lators face a dilemma. The cost of achieving additional emission
reductions by subsequent regulation could become prohibitively
high.64 Thus, credits have never enjoyed the level of protection
afforded by the Fifth Amendment.6

Political conflicts also impact the banking and property rights
problems. To provide industry with flexibility, regulators have
defined a set of property rights and placed minimum restrictions
on their use. At the same time, they have been sensitive to the
concerns of environmentalists regarding the definition of these
rights. ,6 Regulators are reluctant to define property rights in a
way that resolves the uncertainty concerning their use in inter-
firm trades due to environmentalists' potential criticisms.67

Moreover, they tend to give these rights an inferior status. Thus,

61. See TIETNBERG, supra note 2, at 202.
62. Id. at 210.
Currently this objective is seen by many state control authorities as conflicting with
the need to reach attainment, but that need not be the case.... The sanctity of
banked credits conflicts with reaching attainment only when banked credits appear
to be the only easy source of reductions. Once credible plans for reaching attain-
ment which integrate preserved credits are developed, the conflict disappears.

It was probably not a coincidence that the two interfirm transfers of emission
reduction credits under the SIP revision bubble policy prior to the end of 1983
involved banked credits. Properly protected banked credits facilitate trades both
by encouraging the creation of surplus reductions and by coordinating the availa-
bility of and the need for these credits over time.

Id-
63. Dennis, supra note 53, at 1,118 ("The takings clause of the Fifth Auendment

protects property interests: '[N]or shall private property be taken for public use,
without just compensation.' ").

64. See id. at 1,118-19.
65. For example, the plain language of title IV of the CAAA, which epitomizes

the position of legislators, as well as regulators, specifically denies such a property
right to allowances in the acid rain program. See i. "Such allowance does not con-
stitute a property right." Clean Air Act, 42 U.S.C.A. § 7651b(f), SEt.EcTED STAT-
urns, supra note 32, at 906.

66. Hahn & Hester, supra note 2, at 143.
67. Id.
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regulators have created continuing difficulties in determining
what entitlements accompany these property rights, and have
also created policies specifically designed to de-emphasize their
nature.68

2. Transaction Costs

Transaction costs also inhibit emissions trading. Such costs
arise when acquiring information about credit prices, locating
sellers or buyers, 69 undertaking appropriate engineering studies
to quantify the emissions reductions, negotiating a trade, and se-
curing approval.70 This last factor deserves emphasis. A lot of
uncertainty is associated with emission-reduction credit transac-
tions since almost all trades must be approved by control authori-
ties.71 If the authorities are not cooperative or consistent, the
value of the created ERCs can be diminished or even de-
stroyed.72 Thus, formal rules aside, agency practices and policies
can reduce the security of ERCs and create strong disincentives
to trade. This concern is acute when regulators are under contin-
uous political and legal pressure to further reduce emissions such
as in areas where the air quality does not meet federal and state
standards.73

Transaction costs can .also affect a firm's decision about
whether to trade internally or externally.74 Transaction costs as-
sociated with an inter-firm trade primarily derive from the search
for sellers and buyers of emission credits. Without banking pro-

68. 1&
69. Because most trades are one-time affairs, many firms, particularly smaller ones,
are unfamiliar with the emissions trading program; they are not used to thinking of
emission reductions as a commodity and must expend resources to understand the
program. In the early stages of the emissions trading program, buyers also ex-
pended substantial resources to find and negotiate with numerous potential sellers.
Today, however, there are some professionals who are familiar with the market
and the District's rules and who can significantly reduce these search and negotia-
tion costs.

Dwyer, supra note 8, at 109-10, n. 42.
70. See EIP Rules, supra note 3, at 16,716; Dwyer, supra note 8, at 109-10.
71. RECLAIM, a southern California permit and trading program, is unique in

that it does not require preapproval. See SoUT COAST AIR QuALrry MANAGE-
MENT DIsmIcr, REGIONAL CLEAN Am INCENTIVES MARKET. Final Volume I EX-
12 - EX-13 (October 1993) [hereinafter RECLAIM Report].

72. See Tietenberg, supra note 3, at 101. For example, in the past, southern Cali-
fornia "regulators have been accused of using unpublished policies [and] on-the-spot
policy interpretations ... [to place] unreasonably high hurdles ... before emission
credit creators, buyers and sellers...." Dwyer, supra note 8, at 110.

73. Dwyer, supra note 8, at 109-10.
74. See Hahn & Hester, supra note 2, at 140-41.
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grams to provide an efficient means to identify holders of emis-
sion credits, finding willing sellers of credits can be difficult.75

Furthermore, buyers have no market information from which to
predict future credit prices.76

3. Calculating ERCs

Finally, credit valuation has also proven a common barrier to
emissions trading. The ingredients of credit value, the emissions
baseline and a firm's current level of emissions, are not always
clear. Current emission levels are typically calculated rather than
measured directly.7 7 A firm is often unable to predict how the
regulator who reviews its calculations will react.78 The firm is,
therefore, uncertain about the amount of ERCs to which it is
entitled. This lack of clearly quantified property rights creates a
disincenti,;e for firms to generate ERCs, whether for banking or
trading.

79

In making an inter-firm trade, firms face the even greater un-
certainty associated with calculating ERCs for another firm. If
credits are to be obtained by inter-firm trading, firms must know
whether the potential seller is really going to be able to make the
emission reductions necessary to create the credits.0 "If so, the
firm must know whether regulators will officially recognize the
creation of the credits and the right of the seller to transfer them
to the buyer."8' Firms cannot answer these questions with as
much confidence as with intra-firm trades.82

4. Tapping the Potential

Despite barriers to greater trading activity, emissions trading
will become increasingly prevalent creating greater cost savings
and potential environmental benefits. Industry and state regula-
tors alike have increasingly supported emissions trading in recent
years due primarily to the CAAA8 Industry, in particular,

75. See id.
76. Ld.
77. L at 116.
78. See UL
79. See iL at 116-17.
80. Id at 140.
81. Id.
82. Id. "Because firms value certainty when considering major investments, they

are likely to find internal trading advantageous, even if emission credits might be
acquired at a lower cost through an external trade." See id

83. To date, more than a dozen state and local trading programs have either been
launched or proposed. See G.I.T. Report, supra note 58, at Appendices, Table I.
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seems to realize that the U.S. Congress will not relax, and indeed
has strengthened, its commitment to achieving clean air through
these amendmentsr4

Thus, the question is not whether emissions trading will con-
tinue to evolve, but in what ways it will evolve. Regulators, in-
dustry, and environmentalists have been scrambling to address
this question, and the answers they provide are encouraging.

II.

MOBILE SOURCE EMISSION REDUCTION CREDITS

Traditionally, the emissions reductions necessary to produce
ERCs, whether for offsets or otherwise, have been obtained from
stationary sources through the application of emission control
technology or changes in operations.85 However, traditional
sources of emission reduction credits have become more scarce
and expensive as regulations on industry become more stringent
and pervasive.8 6 As a result, new interest has arisen in finding
additional sources of emission reduction credits.87

Mobile sources of air pollution - cars, trucks, buses, and
other motor vehicles - are an obvious and significant additional
source of ERCs.88 While there are approximately 27,000 major

Eleven of the 18 existing or proposed programs developed after the CAAA, and
more are expected as the CAAA's deadline for demonstrating Reasonable Further
Progress (RFP) approaches - November 15, 1996. See id.; Clean Air Act, 42
U.S.C.A. § 7511a(g)(1)-(2), in SEECTED STATUTES, supra note 32 at 799; Paul Har-
ris, States Warm up to Emissions Trading, ENV'T TODAY, June 1994, at 3. These new
and proposed programs are a result of cooperation between state and local govern-
ments and industry.

84. See Dwyer, supra note 8, at 112. In addition, due to suits by citizens groups,
the threat of EPA developing federal implementation plans (FIPs) for nonattain-
ment areas is quite real; and the EIP rules mandate EIPs for certain nonattainment
areas, further increasing the popularity of emissions trading. The FIPs are designed
to replace all or part of SIPs that are deemed inadequate, and are generally feared
to be more stringent.

85. CALIFORNIA AIR RESOURCES BOARD, MOBILE SOURcE EMISSION REDUC-

TION CREDrrs 1 (May 1994) [hereinafter CARB MERCs]. Such sources of ERCs
include shutdown of unneeded equipment, selected facility shutdowns, selected cur-
tailments, company specific "tweaks" to existing equipment, off-the-shelf hardware,
innovative technologies and improved operations and maintenance. See Dudek &
Palmisano, supra note 3, at 235-36.

86. See CARB MERCs, supra note 85, at 1.
87. Industry has long been interested in tapping the potential emission reductions

available from mobile sources. See id.
88. As the major stationary sources come under control, increasing attention has

to be paid to mobile and area sources. See TITENBERG, supra note 2, at 212.
Avoiding increased regulation of mobile sources is not possible in many locations if
air quality standards are to be attained; collectively they comprise too large a pro-.
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stationary sources, well over 100 million motor vehicles travel on
American roadways.8 9 Though each individual vehicle repre-
sents a miniscule part of the problem, mobile sources collectively
represent a significant proportion, particularly in urban areas, of
three criteria pollutants - ozone, carbon monoxide, and nitro-
gen dioxide.90

In 1992, The Wall Street Journal reported that, "[o]ne shori-
coming of market-based regulation is that no one has yet devised
a comprehensive way to apply it to the biggest polluter of all:
automobiles." 91 While comprehensive guidance for developing
ERCs from mobile sources had yet to be provided, both Con-
gress and the EPA had considered this problem.92 It was only a
matter of time before the problem would be addressed, and in
February 1993, both EPA and the California Air Resources
Board (CARB) put out comprehensive guidelines on the genera-
tion and use of mobile source emission reduction credits.93

A. The Concept

Mobile source emission reduction credits are created when re-
ductions in emissions from cars, buses, or other mobile sources

portion of total emissions. In other areas, even if attainment could be accomplished
solely by controlling stationary sources, that would be an expensive way to meet the
standards; it would be cheaper to achieve more of a balance between controlling
stationary and mobile sources. Controlling mobile sources will not be an easy task.
Not only are they numerous and diverse, ranging from compact cars to eighteen-
wheel trucks, but in many cases the owners or operators have very little information
about the available control options. Id.

89. T.H. TIETENBERG, ENVIRONM-NTAL AND NATURAL RESOURCE ECONOUCS

450-451 (3d ed. 1992).
90. Id.
91. See Taylor, supra note 1, at A12.
92. The CAA definition of EIP (economic incentive program) includes -incen-

tives and requirements to reduce vehicle emissions and vehicle miles traveled." See
Clean Air Act, 42 U.S.C.A. § 7511a(g)(4)(1984), SE.EcrED STATUTEs, supra note
32, at 799-800; EIP Rules, supra note 3, at 16,692. EPA's 1986 ETPS allowed
MERCs, but without providing any guidance for their creation, and only on a case-
by-ease basis. See ETPS, supra note 23, at 43,834.

93. See supra note 13. EPA's guidance addresses key issues involved in the gener-
ation of MERCs, including the calculation of emissions baselines for participating
sources, the projection of future emissions levels, and the time-averaging of emission
reduction credits that vary over time. See generally EPA MERC Guidance, supra
note 13. The guidance represents EPA's current position, though it is receiving pub-
lic comment for establishing final guidance for MERCs. Id.

EPA's and CARB's MERC guidelines represented the first comprehensive mobile
source ERC guidance - prior to these MERC guidelines, guidelines on accelerated
vehicle scrappage had been produced by both EPA and CARB in 1992. See RE-
CLAIM Report, supra note 71, at 3-24.
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exceed those required by federal, state, and local district laws.94

MERC programs are generally voluntary "because they are
meant to be used as an additional means of flexibility for indus-
try to meet emissions requirements."95 Options include using
MERCs as offsets to mitigate emissions from temporary sources;
to delay compliance with emission regulations; to function in
market-based permit programs; and to mitigate long-term
projects.96

A market for MERCs may develop if reductions can be made
from mobile source credit programs at costs comparable to, or
lower than, more traditional sources of emission reductions.9,
For example, in areas which face relatively high stationary source
control costs relative to mobile source control costs, MERC pro-
grams that allow for the trading of ERCs from mobile sources to
stationary sources may provide significant economic benefits.98

In addition, simply including MERCs in a trading program
produces further benefits. For instance, by increasing the total
number of potentially available credits, as well as the potential
number of players in the emissions market, MERCs may induce
additional trading and create more efficiencies. Moreover, the
development of MERC programs encourages the "advancement
of technologies that increase the emission reductions possible
from mobile sources, such as the advancement of electric vehicles
and fuel cell technology." 99

This last point deserves emphasis because the beneficial tech-
nologies MERCs may encourage affect a much greater universe
of polluters than stationary sources or vehicle fleets subject to
clean air laws and regulations. Technologies such as cleaner, al-

94. CARB MERCs, supra note 85, at 1. MERC programs need to be carefully
designed so that they do not exacerbate a district's air quality problem by allowing
credit for emission reductions required by other programs, rules or laws. Id,

95. See CARB MERC Guidelines I, supra note 13, at 3.
96. "The life of MERCs varies based upon the manner in which emission reduc-

tions were created." Id. at 21-22. For instance a MERC generated by an accelerated
retirement program may have a useful life of only three years, while one generated
from the purchase and use of low-emission buies may be twelve years, as in Califor-
nia. Id. The MERCs with relatively short lives are more suited to temporary strate-
gies for stationary sources, while the MERCs with longer lives can be used in a
general emissions trading market. Id. In addition, air quality benefits can be gener-
ated by MERCs if governments and concerned environmental groups pooled their
resources together to purchase MERCs and donated them to achieving cleaner air.
Id.

97. See id. at 2.
98. See EPA MERC Guidance, supra note 13, at 11134.
99. CARB MERC GUIDELmES I, supra note 13, at 9. "
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ternative fuel vehicles, once implemented and improved by inno-
vation from industry and commercial fleets seeking MERCs, will
have a multiplicative effect on improving air quality - the tech-
nology will spread to the general public through individual use of
these new motor vehicles. In contrast, the technologies derived
only from stationary source ERCs do not offer such a multiplier
effect. These technologies, while environmentally beneficial,
continue to influence only the relatively few, large stationary
sources subject to the Clean Air Act.

B. Types of MERCs

The EPA produced guidance on generating MERCs from ac-
celerated retirement of older vehicles and from conversion to
clean fuel fleets, vehicles, and urban buses.100 CARB produced
similar examples in its guidelines for California's various air dis-
tricts as well.' 0 ' There are a variety of other ways that MERCs
can be generated, and the EPA encourages states to use their
creativity. The two most common approaches - accelerated re-
tirement of older vehicles and conversion to clean fuel fleets -

are discussed in depth in this section.

1. Accelerated Retirement of Older Vehicles

"Recent on-road testing and results from emission models in-
dicate that a small number of vehicles account for a dispropor-
tionate amount of the motor vehicle emissions."'1o The vast
majority of these very dirty vehicles are older vehicles. Because
of minimal or nonexistent emission control equipment, deteriora-
tion, tampering, and poor maintenance, older vehicles can gener-
ate very high emission levels.'03

Strategies to accelerate the retirement of these older, higher-
polluting vehicles constitute the most common type of MERC

100. U.S. ENVTL PROTECTION AGENCY, GUIDANCE FOR EMIssION REDUCTION

CREDrr GENERATION BY C.EAN FUEL FLErs & VEmCi._S 2 (1993).

101. See generally CALIFoRNiA AIR RESOURCES BOARD, MOBILE SOURCE Eus-
SION REDUCTION CREDrrs: GUIDELINES FOR THE GENERATION AND USE OF MO.
BILE SoURcE EhussION REDUCTION CREDrrs (1994) [hereinafter CARB MERC
GuIDELINES 1].

102. CARB MERC GuIDELsI I, supra note 13, at 23.
103. Memorandum from Peter Okurowski, Technical Support Staff, U.S. Envtl

Protection Agency, to Phil Lorang, Chief Technical Support Staff, U.S. Envt'l Protec-
tion Agency 7 (Mar. 30, 1992); see also CARB MERC GUIDmaNEs 1, supra note 13,
at 23.

1995]



242 JOURNAL OF ENVIRONMENTAL LAW [Vol. 13:225

program.1o4 By eliminating these vehicles from the fleet earlier
than would otherwise be the case, greater emission reductions
can be achieved at an earlier date.105

An accelerated retirement program, also known as a scrappage
program, basically operates in the following way. A state or local
government, or a company, advertises for the purchase of certain
older vehicles. Owners then voluntarily sell their vehicles to the
sponsor of the program and the vehicles are removed from use
and dismantled ("scrapped"). Thus, a sufficient price for these
vehicles, creates an incentive for owners to "trade in" these high
emitters for newer, lower emitting vehicles.10 6 The sponsor then
receives an emission credit for each car removed from operation
equivalent to the difference between the emissions from the re-
tired vehicle and the emissions from the replacement vehicle. 10 7

A 1990 pilot retirement program called SCRAP (South Coast
Recycled Auto Project) operated by the UNOCAL Corp. in the
Los Angeles area provided early evidence "that a well-run pro-
gram could be cost effective and produce quantifiable emission
reductions."'01 8 Other stationary sources like Unocal may be in-
terested in funding such scrappage programs. "Because station-
ary-source emitters are tightly controlled, and old cars essentially
have not been, it is possible that stationary-source emitters would
find it cheaper to meet certain emission-reduction requirements
by removing old cars than by purchasing some increment of in-
creasingly expensive control technology" for their stationary
sources.109

104. There are over a dozen state programs involving this strategy as compared to
only half a dozen for clean fuel vehicles. See generally G.I.T. Report, supra note 58.
Other MERC strategies are widely scattered, with no considerable constituencies.

105. TrETENBERG, supra note 89, at 472.
106. Okurowski, supra note 103, at 7.
107. U.S. ENVTL PROTEMCION AGENCY, OFFICE OF MOBILE SOURCES, GUIDANCE

FOR THE IMPLEMENTATION OF ACCELERATED RETIREmENT oF VEHICLES PRO.
GRAMS 3-4 (1993); see also Okurowski, supra note 103, at 7.
. 108. Okurowski, supra note 103, at 7. In SCRAP and other programs run in
Southern California, vehicles have been purchased for between $500 and $700. See
CARB MERCs, supra note 85, at 2. Maximum credit is generated by purchasing
pre-1972 vehicles. Id. As an example, the purchase of a pre-1972 vehicle generates
110 pounds of reactive organic gases (ROG), 30 pounds of nitrogen oxides (NO,),
and 600 pounds of carbon monoxide (CO) credit per year. At a cost of $700 per
vehicle plus a $100 administrative fee, the cost effectiveness of credits would be
$4,700/ton ROG and $18,000/ton of NO,. Id. See also infra note 120.

109. Okurowski, supra note 103, at 8. CARB has specifically concluded that a
scrappage program is a cost-effective method of reducing ROG emissions. See
CAR MERC GUIDELINES II, supra note 101, at 93. "The likely range of costs for
reducing such emissions appears to be comparable with other emission reduction
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2. Clean, Alternative Fuel Fleets & Vehicles

A newer but potentially more complex approach to generating
MERCs involves the production and use of new and/or retrofit
alternative fuel vehicles. Because of the great variety of ways
alternative fuel vehicles can be used to generate MERCs, and
because no one method seems to be better than another, a "typi-
cal" program does not exist yet. Therefore, this section briefly
describes some of the programs currently being suggested in fed-
eral and California guidelines.

a. Federal Clean-Fuel MERC Program Guidance

Provisions of the CAAA require the establishment of a Clean
Fuel Fleet Program. The program is designed to introduce
lower-emitting vehicles into centrally fueled fleets in areas with
ozone and carbon monoxide air quality problems.110 The provi-
sions require that the affected states require some of the new ve-
hicles purchased by certain fleet owners to meet clean-fuel fleet
vehicle (CFFV) exhaust emission standards.'11 Thisprogram has
a credit component that allows fleet owners to earn purchase
credits by acquiring CFFVs ahead of schedule or above the mini-

strategies now in place. The amount of the emission reduction can vary considera-
bly, and is a function of the age of the vehicle purchased, the replacement vehicle,
the annual mileage of the retired vehicle, and the amount of money spent on the
program." Id.

110. "By choosing to introduce clean fuel vehicles (CFVs) in centrally fueled
fleets, Congress focused on vehicle operators that often have more control over their
source of fuel than does the general public." Clean Fuel Fleet Credit Programs. 58
Fed. Reg. 11,888 (1993) [hereinafter CFF Programs]. "Additionally, the central con-
trol which operators maintain over their fleets simplifies the issues related to vehicle
maintenance and refueling." Id. "Finally, because fleet vehicles typically travel
more miles on an annual basis and are replaced more frequently than non-fleet vehi-
cles, they offer a greater opportunity to improve air quality, on a per-vehicle basis
and in a more timely manner, than potentially could be achieved by concentrating
on a similar number of non-fleet vehicles." Id.

111. Affected states may "opt-out" of the program by submitting an adequate
substitute plan by the November 15, 1992 deadline as did California and Texas. See
Conditional Approval of California's Substitute Program for the Clean-Fuel Fleet
Program, 58 Fed. Reg. 27,253 (1993). Likewise, states not covered by the program
may opt-in to the program or develop similar programs voluntarily, as several states
already have done. U.S. ENvrm PROTEMCTON AoENCY, GumANcE FoR EIussIoN
REDUCTION CREDIT GENERATION BY CLEAN FuEL FL.EmS & Vmact.s 2 (1993)
[hereinafter EPA CFFVs]. This is especially the case in those 70 areas which have
some degree of ozone air quality problems and are covered under the fleet provi-
sions of the National Energy Policy Act of 1992, but not under the CAAA. Id.
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mum requirement, or by acquiring vehicles which are certified to
stricter emission standards than required.112

Covered fleets. may use these purchase credits as substitutes
for vehicle purchases to meet the purchase requirement. In ac-
cordance with CAA section 246(f)(2), credits may be held or
banked for use at a later time with no depreciation." 3 They may
also be traded or sold to another covered fleet in the same nonat-
tainment area so that another fleet may demonstrate compli-
ance.1 4 In addition, states may allow non-covered fleets to
generate credits." 5

Most importantly, however, states may convert this fleet
purchase credit program into a fleet emission reduction pro-
gram. 1 6 The EPA suggests various elements for converting clean
fuel vehicle purchase credits to tradeable MERCs, leaving the
states to integrate these elements into proposals for their own
specific trading programs." 7 The MERCs generated from a
properly converted CFFV program may be traded against emis-

112. Clean Air Act, 42 U.S.C.A. § 7586(f)(1), S.LnCrED STATUTEs, supra note
32, at 905. Exemption from transportation control measures (TCMs) are also a part
of this program. Clean Air Act, 42 U.S.C.A. § 7586(h). Id. at 906. See also CFF
Programs, supra note 110, at 11,888.

113. Clean Air Act, 42 U.S.C.A. § 7586(f)(2)(A), SELECrED STaTtS supra note
32, at 905; CFF Programs, supra note 110, at 11,891.

114. Clean Air Act, 42 U.S.C.A. § 7586(f)(2)(A), SELEcrED STATUTEs supra note
32, at 905. However, the program prohibits a fleet owner who owns a fleet distrib-
uted among more than one nonattainment area from using credits generated in one
area to show compliance in another. Id.

115. Clean Air Act, 42 U.S.C.A. § 7586(f)(1), SELECTED STATUTEs, supra note
32, at 905. The CFFV purchase requirements do not go into effect until the 1998
model year. 42 U.S.C.A § 7586(b), Selected Statutes, supra note 32, at 904. How-
ever, states are required to grant purchase credits to CFFV purchases in the period
after the SIP approval but before the 1998 model year. CFF Programs, supra note
110, at 11,890. "In addition, after SIP approval, states are permitted the discretion to
grant retroactive credits to CFFVs purchased prior to SIP approval." Id.

116. See EPA CFFVs, supra note 111, at 4-5. The criteria used for creating a
vehicle purchase credit program under the auspices of the fleet program are insuffi-
cient for defining a broader emission reduction credit program, where the focus is on
emission reductions rather than the number of vehicles purchased. Id. Thus, for
useable ERCs, the purchase credit program would have to be converted to an ERC
program. Id.

117. Id. EPA's general elements include suggestions that: credit-generating vehi-
cles must be in addition to those required to be purchased by statute or must be
certified to cleaner standards; vehicles need not be dedicated (single) fuel vehicles to
generate exhaust emission credits; vehicles can be new or converted; vehicles must
pass an annual I/M test in areas that require testing and where /M tests are avail-
able; and credits will be calculated yearly. Id. EPA also suggests methods of calcu-
lation. If a state does not follow this guidance, it must show that emission reductions
are being achieved. Ld. at 13.
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sions from stationary sources within the guidelines provided by
the Economic Incentive Program (EIP) rules - extra flexibility
which represents a significant advantage." 8

b. California Clean-Fuel MERC Program Guidance

The California Air Resources Board, which oversees 34 dis-
tricts, has also developed guidelines for generating MERCs from
clean, alternative fuel vehicles." 9 These guidelines include spe-
cifics on generating MERCs from new zero-emission vehicles
(ZEVs) and retrofit vehicles, among other strategies. 120

Generating MERCs via new ZEVs involves purchasing these
vehicles to replace, or in place of, gasoline-powered vehicles.
Emission reductions associated with the purchase of a ZEV,
under California guidelines, are calculated based on the differ-
ence between the average emission rate of a new emitting vehicle
and a ZEV.'2 ' However, while this technology is very beneficial,
barriers to using it for generating MERCs exist. Because new
ZEVs would displace the newest, cleanest vehicles, the per-vehi-
cle emission benefits are relatively low.1'2 In addition, the cost-
effectiveness of a ZEV program cannot be calculated until the
costs of ZEVs can be better quantified.2 3 Conflicting regula-
tions between California and other states pose further problems
for generating MERCs from ZEVs.124

118. CFF Programs, supra note 110, at 11,892.
119. CARB MERC Gum aNums II, supra note 1019.
'120. Zero-emission vehicles are those without any tailpipe emissions. CARB

MERC GUmELIES H, supra note 101, at 54. Currently electric vehicles are the
only technology that satisfy this definition. "The general concept [of using ZEVs to
generate MERCs] is to give people an extra incentive to buy a ZEV instead of an
'emitting' vehicle. Through such a program, an entity that is interested in generating
[ERCs] could assist an individual or company that is interested in purchasing a ZEV
by offsetting a portion of the purchase price." Id. CARB's guidelines ensure that
ERCs generated from the purchase of a ZEV are surplus to the manufacturer credit
system contained in CARB's LEV regulations. See Id.

121. Id. at 55.
122. Id. at 59. "For example, in 1996, about 1,900 ZEV purchases are required to

generate 25 tonslyear of combined NMOG and NO. emission credits in the [South
Coast Air Basin of California] (although these credits last for 10 years)." Id.

123. Id. at 62.
124. The States of California, New York, and Massachusetts have regulations

which currently govern the production and sale of ZEVs. See PEmuy S. GoLD-
scHmN & SANTOs V. Gomz, ELcnuc Vn~a.Es: Poucy, LAW & EcoNoMIcs 26-
30 (1993). The requirements of California's Low-Emission Vehicle (LEV) regula-
tions, adopted by New York and Massachusetts, limit the opportunity to generate
MERCs by purchasing ZEVs because they require large auto manufacturers to pro-
duce a minimum number of ZEVs, for improving state air quality, beginning in 1998.
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Perhaps easier than a new ZEV purchase program, a program
to retrofit vehicles to operate with lower emissions may also gen-
erate MERCs.'1 Gasoline vehicles can be retrofitted to use al-
ternative fuels, or vehicles can be retrofitted with add-on devices
to reduce emissions. If retrofitted vehicles emit less than with
original equipment, an emission reduction benefit would
accrue.126

The amount of credit a retrofitted vehicle generates would be
based on its emissions before and after being retrofitted, and on
its remaining life, in miles.' 27 Once the difference between the
emissions levels before and after the vehicle is retrofitted has
been determined, it is multiplied by the expected remaining mile-
age of the vehicle. 1' The cost-effectiveness of creating 'credits
this way varies greatly depending on the technology and the vehi-
cles being converted. For example, if older, higher-emitting vehi-
cles are retrofitted to ZEV status (i.e., converting gasoline cars to
electric vehicles), large amounts of MERCs could be produced in
a potentially cost-effective manner. 129

Id. at 19. dionsequently, to obtain MERCs by purchasing ZEVs from the large man-
ufacturers, those manufacturers must first be willing to sell or transfer their rights to
use those ZEVs to meet the LEV regulations - something they may be reluctant to
do. See CARB MERC GUiDELwns I, supra note 13, at 3. Otherwise, the same
emissions reductions would be relied on twice, or "double-counted," due to using
the same ZEV to reduce emissions in two air quality management strategies - one
at the state, and another at local levels. This problem does not exist, though, where
the ZEV is purchased from a smaller manufacturer not affected by the regulations,
or where the ZEV has been retrofitted from a gasoline-powered vehicle.

125. See CARB MERC GumELNES fl, supra note 101, at 63. Again, as with
ZEVs, however, existing policy may conflict with the generation of MERCS from
retrofitting vehicles. The National Energy Policy Act (NEPA) requires certain fleets
"to purchase a certain number of alternative fuel vehicles each year." Id. at 73.
"The NEPA primarily applies to government fleets; however, in later years large
fleets with central refueling capabilities may be required to purchase a certain
number of alternative-fuel vehicles. If a fleet meets the NEPA requirements by re-
trofitting vehicles to credit-generating standards, credit could be granted for those
vehicles only if the local district does not count the emission reductions associated
with the vehicles in its air quality management plan. Id.

126. Id.
127. Id. at 67-68.
128. To calculate the remaining life of a retrofitted vehicle, the mileage on the

odometer at the time the vehicle is retrofitted is subtracted from the useful life for
that vehicle. Id. at 67.

129. Retrofitting existing vehicles to ZEV status does not conflict with any federal
or state laws or regulations, and thus may validly generate MERCs under Califor-
nia's retrofit program, or any other approved state program.
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3. Other Potential Types of MERC Programs

In addition to existing MERC guidance, California is also con-
sidering the following strategies for generating MERCs: "volun-
tary use of remote sensing to identify high-emitting vehicles, then
repairing those vehicles to lower emissions... voluntary inspec-
tion and maintenance programs that achieve greater emissions
reductions than the mandated Smog Check program," and imple-
menting transportation control measures (TCMs) "not otherwise
required by regulations," such as an employee trip reduction pro-
gram.130 Other ideas have included creating MERCs from an au-
tomated toll-collection system, and car pooling and
telecommuting programs (part of employee trip reduction). 131

C. Federal Rules

While states have more freedom than ever before in develop-
ing their own emissions trading programs, they still must adhere
to basic EPA rules. MERCs must meet the same four criteria
that all ERCs must meet: (1) reductions must be surplus - not
required by law, regulation, or otherwise assumed to occur as
part of a regional air quality plan; (2) reductions must be real and
quantified to an acceptable degree of certainty; (3) the actions
that produce the credits must be enforceable and legally binding;
and (4) the life of the reduction must be reasonably established
and commensurate with the proposed use of the credit ("perma-
nent").132 However, EPA also adds flexibility for MERCs by ap-
proving a method to generate them more consistently over time
so that stationary sources will find them more appealing.133

130. See CARB MERC GuIDnum s II, supra note 13, at 90. The idea of using
employee trip reduction programs for generating MERCs comes with the caveat
that the Clean Air Act mandates such programs in areas with severe and extreme
nonattainment classifications. Thus, these areas may not use employee trip reduc-
tion to generate MERCs. See Clean Air Act, 42 U.S.C.A. § 7511a(d) and (e), SE.
LEcrD STATUTEs supra note 32, at 796-97; G.I.T. Report. supra note 58, at 24 n. 39,
see also infra note 148 and accompanying text. But see EPA MERC Guidance, supra
note 13, at 11,135 (making no distinction between nonattainment classifications, but
indicating that use of ETR programs are flat out prohibited from generating
MERCs).

131. See G.I.T. Report, supra note 58, at 27; MicaE.L J. BRADLEy, NORTHEAST
STATES FOR COORDINATED Am USE MANAGEmNT, FINAL REPORT FOR THE Estm-
SION REDUCnON CREDrr DEMONSrRAnON PROmcr, SUMIER 1993 i (1993)[herein-
after NESCAUM Report]. See also Harris, supra note 83, at 16.

132. See CARB MERC GuIDEwms I, supra note 13, at 14-15; EPA MERC Gui-
'dance, supra note 13, at 11,135; RECLAIM Report, supra note 71, at 3-24.

133. See infra notes 150-53 and accompanying text.
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1. Surplus Reductions

The scope of any emissions trading program must be defined
so as not to credit emissions reductions, or their equivalent, al-
ready required by other laws or regulations.134 For example,
meeting clean-fueled fleet requirements under the Clean Air Act
and alternative-fueled fleet requirements under the National En-
ergy Policy Act cannot generate credits. 135 In general, sources
subject to these statutory requirements may participate in emis-
sions trades as long as, apart from their participation in such
trades, they continue to meet the statutory requirements. 136

Thus, if these sources reduce their emissions below the applicable
statutory requirements, these additional reductions may furnish
credits.' 37

2. Quantifiable Reductions

Under EPA's current guidelines, MERCs are quantified for
each year of a proposed program by calculating the annual differ-
ence between an "emissions baseline" and a "projected emissions
level.' 38 The emissions baseline represents the existing mobile
source emissions and the projected emissions level represents the
emissions expected after implementation of the MERC strategy.
Projecting credits in a typical MERC program requires informa-
tion on the- number of miles driven and the emission rates for
both baseline and replacement vehicles.139

Developing procedures for mobile source evaluation can pres-
ent significant challenges, because quantifying actual emission re-
ductions is more difficult than for most industrial sources o140

Considerations must include the level of participation in a trans-
portation program, as well as how much and where vehicles are
driven.' 4 '

134. See ELP Rules, supra note 3, at 16,695. This prevents "double-counting" of
emissions reductions. See supra note 124.

135. See supra, notes 110 and 125.
136. See EIP Rules, supra note 3, at 16,695.
137. Id
138. See CARB MERC GuIELnEs I, supra note 13, at 15; see also EPA MERC

Guidance, supra note 13, at 11,136.
139. See CARB MERC GuIDEmiNEs I, supra note 13, at 15; see also EPA MERC

Guidance, supra note 13, at 11,136.
140. See EIP Rules, supra note 3, at 16,699; CARB MERC GUIDELINES I, supra

note 13, at 15. See also infra notes 199-200 and accompanying text.
141. EIP Rules, supra note 3, at 16,699.
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3. Legally Enforceable Credits

To meet Clean Air Act requirements, emissions trading rules
must be approved by the state and be federally enforceable.1 42

Programs or rules that are part of a SIP revision, or that EPA has
otherwise approved, are federally enforceable.14 3 In addition,
trading programs and rules should be incorporated in an enforce-
able instrument which requires record keeping to monitor and
ensure compliance. 1'"

4. Credit Life and Use

Once generated, quantified and certified to program standards,
MERCs may then be used. Because of the relatively short life
span of many types of MERCs, their most likely uses in trades
with stationary sources are in situations involving delayed com-
pliance or noncompliance penalties.145 In addition, in accord-
ance with EPA guidelines for ERCs generally, MERCs can also
be used (1) to satisfy emission reduction requirements beyond
the reasonably available control technology (RACT) require-
ments, (2) to satisfy RACT requirements for existing sources and
(3) to meet new source emissions offsets requirements at the off-
set ratios specified in the Clean Air Act.' 46

Conversely, MERCs may not be used to satisfy the require-
ments of BACT, LAER, NSPS, and Federal I/M.147 Nor may
they be used to satisfy the requirements of Employer Trip Re-
duction (ETR) programs in severe or extreme nonattainment ar-
eas.1-4 However, MERCs can be generated if they are surplus to
any of these required controls. 49

142. See ETPS, supra note 23, at 43,832.
143. See id.
144. See id
145. EPA MERC Guidance, supra note 13, at 11,134-35.
146. Id
147. Id. at 11,135. "BACr" stands for Best Available Control Technology;,

"LAER" for Lowest Achievable Emissions Rate Technology;, "NSPS" for New
Source Performance Standards; and "I/M" for Inspection and Maintenance.

148. See supra note 130. The Texas Natural Resources Conservation Commission
apparently ran into trouble obtaining EPA approval for their MERC programs as a
result of its proposed use of employer trip reduction rules. Telephone Interview
with Phil Stafford, Sacramento Metropolitan Air Quality Management District (July
21, 1994). See also infra note 185 and accompanying text.

149. EPA MERC Guidance, supra note 13, at 11,135.
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5. MERC Averaging

In addition to minimum requirements for MERC generation
and use, the EPA has created a unique concept to make MERCs
more tradeable. Most emissions trades involve a regulated sta-
tionary source seeking a constant stream, over time, of ERCs to
fulfill, or delay enforced reductions in its emissions. 150 However,
because of the rapid turnover of mobile sources, relative to sta-
tionary sources, the annual level of MERCs created by a mobile
source control program will seldom remain steady over time. For
some types of control programs, the level of MERCs generated
may decline with time, as would be typical with a scrappage pro-
gram with a limited number of vehicles available for scrapping.
Other programs, however, could create increasing levels of
MERCs, as could be expected of an alternative fuels program
with an expanding market.151

To make MERCs more desirable in the emissions trading con-
text, therefore, it is important to identify possible techniques for
turning the rising and falling of credits into a constant stream.
For this reason, EPA allows an averaging scheme in limited situa-
tions, over the period in which a mobile source control program
remains in effect. 52 This averaging scheme essentially allows the
same annual number of MERCs over a period even though the
actual emissions reduced in any given year may be above or be-
low the level represented by the MERCs.153

150. See id. at 11,137.
151. See id.
152. See id. EPA approves the use of the following averaging algorithm in the

calculation of a constant stream of MERCs: MERC = SigmaR(i = 1 ... N)/N, where
R, emissions baseline in year "i" minus projected emissions level in year "i"; "I"
equals 1 in the first year of the mobile source control program; N = the number of
years the program will be in effect; and MERC = constant level of annual emission
reduction credits. Id

The use of EPA's averaging scheme for generating a constant stream of MERCs
raises policy issues primarily concerning the "saving" and "borrowing" of ERCs. Id.
When emissions reduction credits are used in the same year they are created, the
emissions "increases" and "decreases" created by the trade contemporaneously off-
set each other. However, MERCs may often be used in trades involving emission
reductions and increases which occur in different years. For this reason, EPA allows
the "averaging" (or saving and borrowing) of MERCs as described in its averaging
scheme in certain situations. Id.

153. See EPA MERC Guidance, supra note 13, at 11,137. For instance, if a
MERC program results in increasing surplus emissions over time, as with an alterna-
tive fuels program with an expanding market, the averaging technique could be used
to create a constant stream of credits. Id. Averaging in this instance would allow
credits to be taken or "borrowed" before there were equivalent reductions of air
pollutants. Because of the obvious potential to initially worsen air quality, the aver-
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D. State MERC Programs

Under the new MERC guidelines, several state regulatory
agencies have already developed, or are developing creative
MERC rules and programs. These rules and programs are the
precursors of what may be the future of emissions trading.

1. California Programs

Since the adoption of the state's Clean Air Act of 1988 and the
federal CAAA, interest in emissions trading has grown substan-
tially in California. With mobile sources accounting for a dispro-
portionate amount of the state's air pollution, MERC guidance
was ,developed by CARB and rules adopted by three urban air
districts.1 i

aT Sacramento Metropolitan Air Quality Management District
The Sacramento Metropolitan Air Quality Management Dis-

trict (SMAQMD) is one of the three California districts with
MERC rules.'5 5 While its Rule 206, adopted in December 1992,
provides general MERC rules for trading between mobile and
stationary sources, the District approved additional, innovative
MERC rules in July 1994.156 The new rules, together called the
"fleet rules," actually involve alternative fuel vehicle rules work-
ing in tandem with MERC rules to allow mobile-to-mobile
source emissions trading for the first time.

aging scheme is limited to MERCs intended for use in trades not involving new
source offsets' and, among other things, to programs offering significant future envi-
ronmental benefits because of the innovative control measures or technologies they
sponsor (e.g. electric and alternative fuel powered fleets). ld.

154. Although new cars pollute much less, people in California, as elsewhere, are
driving much more. "Since 1970 the state's population has grown by 50 percent,
while the number of miles motorists travel has increased by 125 percent." CALnFOR.
NiA AIR REsOURCEs BOARD, CALIFoRNIA's PLAN TO REDUCE MOTOR VEHICLE
POLLUmON 1 (1992). Air pollution from this increased driving "has greatly slowed
the trend toward cleaner air." Id.

155. The other two are the South Coast Air Quality Management District and the
San Joaquin Valley Unified Air Quality Management District. See CARB MERCs,
supra note 85, at 2.

156. Telephone Interview with Stafford, supra note 148. One beneficial MERC
trade, under Rule 206, was the MERCs generated by 95 natural gas buses used by
Sacramento's Regional Transit sold to the Sacramento Municipal Utility District
(SMUD) to offset new SMUD power generation plants. The 95 natural gas buses
replaced 95 older diesel powered buses. See KENNETH SMTH, SACRAIENTO MET-
ROPOLrTAN AIR QUALiTY MANAGEhMNT DzsTRcr, MoBa.E EhussioN REDuCnON
CREnrrs 4 (1994) (on file with author).
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Rule 1003 (Reduced-Emission Fleet Vehicles/Alternative Fu-
els) will require operators of fleets within the District to intro-
duce and use reduced-emission vehicles (REVs) prior to, and in
greater numbers than, the statewide average requirements of the
California Air Resources Board.157 Fleet operators purchasing
more reduced-emission vehicles than the rule requires will be
able to earn MERCs or "certificates of advanced placement"
(CAP). 158 Such credits or certificates may be banked to offset
the increasingly stringent requirement to purchase REVs in sub-
sequent years. 159 MERCs may also be used or traded in any
emissions trading market. CAP, on the other hand, may only be
used or traded among the emission sources regulated by the Dis-
trict's mobile and indirect source rules. 6°

Emission sources eligible to purchase MERCs from fleet oper-
ators include other fleets, indirect sources in need of emissions
credits, congestion management programs, and stationary
sources, as approved by the District.' 61 Affected fleets may also
meet their obligations to reduce motor vehicle emissions by
purchasing CAP (in place of using REVs).' 62

157. CARB requires that vehicle manufacturers offer reduced-emission vehicles
for sale. See CARB MERC GUIDENES II, supra note 101, at 54. CARB's require-
ments for reduced-emission vehicles for passenger cars and light-duty trucks begin in
1994, and for medium-duty vehicles in 1998. AL

158. The Sacramento Metropolitan Air Quality Management District
(SMAQMD) Rules introduce the concept of a Certificate of Advanced Placement
(CAP). CAP is the acknowledgrnent of potentially surplus emissions redlpctions for
exceeding the obligation established by Rule 1003 for light- and medium-duty vehi-
cles. SACRAMENTO METROPOLITAN Am QUALITY MANAGEMENT DisTuCr, Rule
1003 - Reduced'Emission Fleet Vehicles/Alternative Fuels (June 1994) [hereinafter
SMAQMD Report I]. CAP will indicate compliance or noncompliance with the ob-
ligation imposed by this rule. They may also be sold or traded within the fleet rules
and indirect source rules. They will not be treated as real MERC, except under the
special escrow provisions of Rule 1005 - MERC/Banking. See id. at 10-13.

Upon approval of an application by the SMAQMD, businesses which receive
CAP may place them in an escrow account maintained by the District until they are
matched with real, surplus, quantifiable, enforceable, and permanent MERC, or
otherwise assured to meet these criteria. SACRAMENTO METROPOLITAN AIR QUAL-
rrY MANAGEMENT DsTmUcr, Rule 1005 - Mobile Source Emissions Reduction
Credits/Banking, at 5 [hereinafter SMAQMD Report I]. CAP generated that are
not used within the mobile or indirect source rules, may be placed in the escrow
account. CAP in the escrow account shall convert to MERC when matched with
equivalent actual emissions reductions that accrue due to the registering ratio or to
other actual emission reductions. Izd

159. SMAQMD Report I, supra ndte 158, at 3.
160. Id
161. Id. at 4.
162. Id. at 3.



GOING MOBILE

Under Rule 1005 (MERC/Banking) sources may generate
MERCs by several alternative methods. 163 These methods in-
clude: (a) exceeding the basic requirements of a rule which regu-
lates one's business (as described in the fleet rules above); (b)
voluntarily committing to meet some of the requirements of a
rule which does not regulate one's business ("opting-in" to a
rule); and (c) voluntarily implementing emissions reductions pro-
grams that are not regulatory requirements, as approved by the
District.164

Sources of MERCs may include introducing clean, alternative
fuel vehicles into a fleet when not required by any rule to do so;
retrofitting existing vehicles with clean alternative fuel conver-
sions; and purchasing older vehicles and/or "gross emitter" vehi-
cles and scrapping them. 65 The District determines the number
of MERCs attributable to any option on a case-by-case basis, and
is relating it directly to the quantified estimates of the emissions
the option reduces. 66

To simplify the trading process and reduce transaction costs,
the SMAQMD has set up and maintained a computer database
and menu-driven software for use by affected fleet managers. 167

When connected by modem with this database, and using the
software, fleet managers and other emissions trading participants
can apply on line for MERCs, as well as receive approval from
the District, advertise the availability of excess MERCs for trad-
ing, and shop for MERCs.

b. South Coast Air Quality Management District

Over the past twenty years, the South Coast Air Quality Man-
agement District (SCAQMD, responsible for cleaning up the

163. See SMAQMD Report II, supra note 158, at 3. The rule establishes an offset
ratio of 1.3:1, with 10113 credit going to the person generating the credit, 2/13 credit
being banked by the District for clean air, and 1/13 credit being used for the escrow
account. ld. at 4.

164. Id. at 3.
165. See id. at 3-4.
166. See id. Here lies the uncertainty a potential creator of MERCs must face.

The uncertainty of a determination of the "currency earned" by an emissions reduc-
tion strategy on a case-by-case basis tends to deter trading. See supra text accompa-
nying notes 77-79. For example, what incentives would an individual have to work
hard at a job without knowing how much compensation she'll receive? Regulators
are better advised to adopt formulas for determining the amount of MERCs gener-
ated by specific strategies.

167. See SACRAMENTO ENvroNm-rAL COMMUssION, MmuES 6 (Nov. 22,
1993)(on file with author).
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nation's dirtiest air basin, has attacked the air pollution problem
with some success. However, in recent years improvements have
been slow.168

The District has stepped up its efforts and experimented more
with emissions trading programs. 169 For mobile sources, the Dis-
trict developed the nation's first widespread old-vehicle scrap-
ping program in early 1993 - Rule 1610.170 This rule targets the
estimated 1.9 million old cars and trucks (pre 1982) in the four-
county SCAQMD.171 It is designed to reduce motor vehicle ex-
haust emissions by issuing MERCs in exchange for the scrapping
of older, higher-emitting vehicles. 172 Crediting requires that ve-
hicles have at least three years of useful life remaining when
scrapped.173

In addition to this rule, the SCAQMD has begun an emissions
trading program of much greater scope - easily the most ambi-
tious such program to date. More than three years in the mak-
ing, the Regional Clean Air Incentives Market (RECLAIM) now
allows a broad range of polluters to meet a cap placed on their
emissions, either by reducing their emissions or by buying ERCs
from other polluters.174 Begun in January 1994, the program cur-
rently encompasses SO 2 and NO2 emissions, and is soon to in-
clude VOCs.175

SCAQMD's old-vehicle scrapping rule, 1610, is the first of
other planned MERC rules that, while independent of RE-
CLAIM, may also work within this comprehensive program.176

RECLAIM facilities (stationary sources) Will be able to use
emission reduction credits from mobile sources created pursuant

168. See Dwyer, supra note 8, at 104.
169. See id.
170. See Maria La Ganga, Firms Can Earn Pollution Credits by Buying Old Cars,

L.A. Tivms, Jan. 9, 1993, at Al.
171. Id. at A22. Only 1981 and earlier model-year passenger cars and light-duty

trucks are eligible for MERCs through this program. Old Vehicle Scrapping, South
Coast Air Quality Management District, Rule 1610 (Jan. 8, 1993).

172. Id. The companies that buy the vehicles for credit must take them to a li-
censed dismantler, have them crushed, and document the destruction. La Ganga,
supra note 170, at A22.

173. Rule 1610, supra note 171. Although participating companies will Set the
price they pay for the cars, the agency estimates an average price of $700 per vehicle
and $100 to cover paperwork and the costs of scrapping. La Ganga, supra note 170,
at A22.

174. See generally RECLAIM Report, supra note 71; see also Dwyer, supra note
8, at 104.

175. See generally RECLAIM Report, supra note 70.
176. See id. at 3-26.
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to these MERC rules.177 Facilities, as well as individuals, will be
allowed to generate such credits as RECLAIM trading credits
(RTCs).178 In addition, anyone may generate credits through
these MERC rules, regardless of their participation in the RE-
CLAIM program. 179

2. Texas

Texas, like California, has its fair share of nonattainment ar-
eas.180 To address its urban air pollution problems, the Texas
Natural Resource Conservation Commission (TNRCC) began to
work in 1992 toward establishing an emission credit trading sys-
tem to help reduce ozone while minimizing adverse economic im-
pacts.' 8' The TNRCC opted-out of the Federal Clean Fuel
Fleets program to develop a plan based on existing state legisla-
tion. 82 The opt-out plan, known as the Texas Alternative Fuel
Fleet (TAFF) program, provides the structure for the Alternative
Fuels Credit Program, which is a MERC program for alternative
fuel vehicles.1s 3 This program offers compliance flexibility for
those fleets affected by TAFF regulations. These credits will also

177. See id.
178. See id. at EX-13. The mobile source RTC calculation methodology is

equivalent to the methodology presented in Rule 1610. Id at 3-26. The SCAQMD
encourages polluters to use mobile source emission reductions generated by Rule
1610 and future 1600 series rules as RTCs. This would provide the opportunity for
RECLAIM facilities to pursue the most cost-effective approach to reduce facility
emissions. Id.

179. See id. at 3-26.
180. "Texas has four ozone nonattainment areas: Dallas-Fort Worth, which is in

moderate ozone nonattainment; Beaumont-Port Arthur and El Paso. which are in
serious ozone nonattainment; and Houston-Galveston, which is in severe ozone
nonattainment." G.I.T. Report, supra note 58, at 26.

181. Marketable Permits Section, Texas Natural Resource Conservation Commis-
sion, Marketable Permits Fmal Report - Grant Period 1993-94, 1 (June 1994) [here-
inafter Texas Report].

182. See id. at 53.
183. Id. There are three major components in the TAFF that contribute to the

foundation of this credit program. Id. One, the compliance schedule for the af-
fected fleets produces a demand for alternative fuel vehicles. This demand increases
the probability that MERCs will be a part of the general TNRCC emissions banking
and trading system. TWo, emissions goals are required under TAFF. This element
reaffirms that any credits from TAFF vehicles will come from real reductions. Fur-
ther, these goals provide a means of quantifying emission reductions. Three, perma-
nency of emissions reductions is verified through the emissions certification
protocols adopted by the TAFF. The certification of alternative fuel technology vill
insure the vehicles meet the claimed emissions standards for the life of the vehicle.
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reward those fleet owners that go beyond the mandates to im-
prove air quality.184

The proposed TNRCC Emission Bank will certify MERCs for
any emission reduction which has been registered in accordance
with an Accelerated Vehicle Retirement Program, as well as with
the Alternative Fuels Credit Program. 185 Under the banking
rule; MERCs may be used to comply with state fleet require-
ments; extend a compliance deadline; provide offsets for short-
term emission increases that require a permit amendment; pro-
vide offsets for modifications to an existing source; or provide
offsets for a new source at an existing facility.186

As with Sacramento's program, regulated fleet operators or
fleet operators that voluntarily participate may generate MERCs
by (1) purchasing or converting to clean-fuel vehicles earlier than
the TAFF requires; (2) purchasing -or converting to more clean-
fuel vehicles than required; or (3) purchasing or converting to
vehicles that are cleaner than required standards.18 Resulting
MERCs may reduce the actual number of vehicles that are nec-
essary to meet the TAFF schedule in a given year.18 The fleet
owner may also trade these MERCs to stationary and area
sources. 8 9 Credits are valid only within the same nonattainment
area, but unlike Sacramento, they are not discounted (there is no
offset ratio).190 Thus, the fleet owner receives full credit for the
total emissions reduced.

3. Other State MERC Programs

Massachusetts also established an emissions banking and trad-
ing program, effective January 1994, which allows for the genera-
tion of MERCs from a range of methods, including accelerated
vehicle retirement, employee trip reduction, and fleet conver-

184. Id
185. 11 at 17. TNRCC is also working to expand the uses of MERCs to include

compliance with the Employer 'fip Reduction program. EPA, however, specifically
prohibits use of MERCs to satisfy Employer Trip Reduction requirements in severe
and extreme nonattainment areas. See supra notes 130, 148 and accompanying text.

186. Texas Report, supra note 181, at 5-6.
187. G.I.T. Report, supra note 58, at 25-26; see also Texas Report, supra note 181,

at 55.
188. Texas Report, supra note 181, at 56.
189. Id. However, due to the amount of emissions reduced per vehicle and the

vehicle's relatively short life, TNRCC expects the credits from alternative fuel vehi-
cles to be used primarily for compliance with the fleet mandates. Id

190. See G.I.T. Report, supra note 58, at 27.
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sions.191 For vehicle retirement, the sponsors must determine the
procedures and have them approved by the Massachusetts De-
partment of Environmental Quality on a case-by-case basis.192
Generally, first-time initiatives will serve as the protocol for fu-
ture initiatives, and compliance, recordkeeping, and monitoring
standards will be established as the program progresses.193

New Hampshire, as well, is developing an emissions banking
and trading program with a MERC component that may include
fleet conversions, early vehicle retirement and employee trip re-
duction programs.194 In addition, several other states, including
Illinois, New Jersey, and Colorado,195 are pursuing scrappage
programs and some states are doing pilot studies or working with
their legislatures to establish the authority for regulators to de-
velop scrappage programs. 196

Finally, the universe of MERC candidates is broader than pol-
luters in nonattainment areas. For example, Tulsa, Oklahoma
launched a trading program in 1993 because it reached attain-
ment and wants to maintain its status.197 Called MERIT (Maxi-
mizing Emissions Reductions by Intersource Trading), this
program allows companies that need to temporarily boost emis-
sions above permitted levels to do so by generating MERCs.193

E. Concerns of MERC Programs

As with the early emissions trading programs, a variety of con-
cerns surround the development of MERC programs. These
concerns include the uncertainty of mobile source emissions re-
duction estimates, regulatory officials' concerns over lack of pub-
lic support, administrative and transactional costs, and ensuring
emissions reductions occur in the proper geographic areas.

191. See iL
192. Texas Report, supra note 181, at 39.
193. See G.I.T. Report, supra note 58, at 27. "The entire state of Massachusetts is

in ozone nonattainment." Id.
194. See Id
195. Texas Report, supra note 181, at 39.
196. Id at 39.
197. See Harris, supra note 83, at 16; see also G.I.T. Report, supra note 58, at 27.

Tulsa "is classified as borderline ozone attainment." Id
198. Harris, supra note 82, at 16; see also G.I.T. Report, supra note 58, at 27. A

variety of methods qualify, from car pooling and telecommuting programs to com-
pany-reimbursed tuneups for employees. Credit value and life are determined on a
case-by-case basis. No MERCs have been generated by the program to date, how-
ever. Id.
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1. Uncertainty of Estimates

Mobile source emissions reduction estimates are inherently
more uncertain than those for large stationary sources because of
the decentralized and disparate use and maintenance of mobile
sources. 199. Emission reduction credit valuation requires data on
the number of miles driven, vehicle usage patterns, the emission
rates for both the baseline and replacement vehicles, and ex-
pected life of the baseline vehicle.200

To help ensure that the surplus emissions reductions credited
to the control program actually occur, EPA requires an approva-
ble MERC program to (1) employ appropriate measurement,
monitoring and enforcement measures, and program auditing,
and (2) use adjusted calculation factors, such as offset ratios, to
account for any remaining uncertainty or biases. 201 Emission re-
duction credit programs, in general, will "be required to discount
quantified emissions reductions to reflect uncertainties (or bi-
ases) inherent in both the extent to which sources will comply
with program requirements and the overall program design. '202

2. Lack of Popular Support

Some local officials have been reluctant to create broad trad-
ing programs because of a lack of public support.203 The lack of
support comes from unfamiliarity with emissions trading. Thus,
reluctance may be even greater where the program involves trad-
ing of mobile source emissions reductions.20o

Several organizations, including the Environmental Defense
Fund and General Motors, have suggested that States consider
discounting trades involving MERCs by 10 percent, in order to
provide an "environmental bonus" from each trade.2 05 If MERC
trades were discounted in this way, the bonus could help states
move more rapidly to attainment of their clean air goals. "[B]y
enlisting more public support for mobile-stationary source trad-
ing, such a bonus would encourage more trades and reduce the

199. EPA MERC Guidance, supra note 13 at 11,141; see also CARB MERC
GumIELNEs I, supra note 13, at 15.

200. See CARB MERC GumEUNEs I, supra note 13, at 15.
201. These factors are discussed in more detail in the EIP rules.
202. EPA MERC Guidance, supra note 13, at 11,141.
203. Id. at 11,141-42.
204. See id. at 11,142.
205. See id. It is unclear whether this bonus is intended to apply in addition to

offset ratio requirements, where applicable.
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overall cost of clean air compliance."' 3 6 EPA is considering this
policy in finalizing its MERC guidance.2°7

3. Transaction Costs

Emissions trading programs can entail substantial transaction
costs, especially where every transaction is different. Programs
requiring significant consideration of the differences in the chem-
ical properties or geographic location of the emissions can result
in higher transaction costs than programs with a standardized
trading commodity and well-defined rules for acceptable
trades. '208 Transaction costs also are affected by the relative dif-
ficulty in obtaining information about the availability and price
of allowances or credits.2°9 Such factors also increase regulators'
administrative costs.

While not a panacea for addressing high transaction costs, per-
sonal computer and telecommunications technologies are com-
bining to reduce these costs. In addition to the on-line database
and software being developed for the Sacramento MERC pro-
gram,210 other programs are benefiting from similar ideas, such
as the RECLAIM program's computer bulletin board system.
These information systems allow participants to better under-
sthnd emissions trading, gather information about the market,
communicate their desire to buy or sell credits, reduce
paperwork and approval through numerous bureaucratic chan-
nels, and exchange beneficial ideas with regulators and each
other.

4. Geographic Area

The CARB recommends that in designing a MERC program,
districts ensure that their credits are used within the air basin
where they originated. '21' Without such safeguards, there may
be a "detrimental effect on air quality from the source using the

206. Id.
207. IaL
208. See EIP Rules, supra note 3, at 16,716.
209. 1d
210. See supra note 167 and accompanying text.
211. CARB MERC GunriNs I, supra note 13, at 18. For example, for scrap-

page programs, "registration within the air basin for at least one year would provide
some assurance that the retired vehicle would have had emissions in the local area."
Id. at 19. For longer term emission reductions, such as the use of low-emission
buses, transit agencies should be required to track the location and use of the buses.
lid
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credits. '212 Mobile sources, unlike stationary sources, are capa-
ble of moving out of the air basin; thus, if MERCs are to be used
to offset permanent emissions which remain in the air basin, the
district must ensure that mobile source emission reductions also
occur within the air basin.213

However, EPA has indicated that it will accept interstate and
even regional trading, at least where the northeast states of the
Ozone Transport Region are concerned, provided certain condi-
tions are met.214 Generall,- these provisions aim to efficiently
improve overall air quality in a particular region while prevent-
ing nonattainment areas from deteriorating due to emissions
trades.215 Such regional trading would reduce the regulatory
burdens of ensuring that emissions are actually being reduced in
specific areas.

F. MERC Benefits and Synergies

Despite the traditional barriers to emissions trading and the
concerns over MERCs, there are many reasons why this rela-
tively new phenomenon is likely to succeed. For one, emissions
trading programs, as a whole, appear increasingly important for
many states to meet Clean Air Act deadlines;2 16 and as men-
tioned earlier, MERCs appear necessary as new sources of ERts
to continue these trading programs2 17

212. Id. at 18-19.
213. I& at 19.
214. See Letter from John S. Seitz, Director Office of Air Quality Planning and

Standards, U.S. Environmental Protection Agency, to Bruce Carhart, Executive Di-
rector, Ozone Transport Commission 2-3 (Mar. 31, 1993). For the twelve northeast
states and the District of Columbia in the Ozone Transport Region (OTR), EPA
adheres to the policy of the CAA, sections 173(c)(1)(A)-(B), to prevent offsets gen-
erated in less polluted areas from being used for new growth in more polluted areas.
Id. However, offsets may be obtained from any location within the same nonattain-
ment area, and from sources in another nonattainment area of equal or higher
nonattainment classification, within the OTR, provided the emissions obtained from
that area contribute to a violation of the NAAQS. See idU (emphasis added). Also,
as a general policy, EPA permits unlimited trading between attainment areas, and
allows any attainment area to 6btain emissions offsets from any nonattainment area
in the OTR. Id. at 5.

In a landmark deal in March 1994, a New Jersey utility, which was cleaning up its
exhaust, sold credits to emit nitrogen oxides to another, expanding utility in Con-
necticut. See Marshall, supra note 47, at D1. The two companies share the same air
basin, but are the first to trade permits across state lines. Id.

215. See supra note 212.
216. Many state governments consider emissions trading the least painful 'way to

meet RFP and future CAA deadlines. See Harris, supra note 83, at 3.
217. See supra notes 85-87 and accompanying text.
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Besides-this potential "necessity" for MERCs, these new cred-
its should also earn their keep by stimulating increased emissions
trading activity and creating more efficiencies. They will increase
the number and types of available credits as well as the number
of participants in the emissions credit market. The overall effect
will be to increase flexibility by enlarging the arsenal of emissions
reducing strategies from which participants may choose. These
benefits are sure to accrue where mobile source emissions reduc-
tion strategies are cheaper than stationary source or other strate-
gies, thereby creating less expensive credits.21 8

Perhaps just as important to MERC success, however, are the
powerful synergies behind recent MERC development. Because
mobile sources account for a disproportionate part of air pollu-
tion in many nonattainment areas, strategies and technologies to
reduce mobile source emissions have become increasingly impor-
tant.219 Thus, an abundance of such strategies and technologies
have developed, which provides a ripe framework around which
MERC programs may be designed.

Moreover, one such mobile source strategy/technology - en-
couraging, and in some cases, requiring production and use of
alternative fuel vehicles - involves more than just air quality
concerns. The benefits derived from alternative fuels and vehi-
cles also significantly affect energy and economic policiesm o0 As
a result, alternative-fuel vehicle technologies and strategies enjoy
tremendous combined support at the federal level from several
departments and agencies apart from the EPA.22' With such
strong and varied support, and additional benefits, designing a

218. The early Unocal program in the Los Angeles area already demonstrated
these benefits. See supra notes 108-09 and accompanying text.

219. See G.I.T. Report, supra note 58, at 23-27; see generally CARB MERCs,
supra note 85; CARB MERC GumEuNEs I, supra note 13; CARB MERC GuIDE-
LNES II, supra note 101.

220. In addition to reducing air pollution, alternative-fuel vehicles are also ex-
pected to promote energy diversity and security, and global economic opportunity.
See Goldschein & Gomez, supra note 124, at 3. In recent years, major pieces of
legislation have been passed supporting alternative-fuel vehicle development and
use. These include the Energy Policy Act of 1992 and the Intermodal Surface Trans-
portation Efficiency Act of 1991. See hl. at 12-15. As a result, the U.S. Departments
of Energy and Transportation have become very active in supporting this technol-
ogy, providing technical and financial assistance to states, local governments and
private entities seeking to develop alternative fuels and vehicles, and promote their
use. Id. Even the Department of Defense has become involved, largely due to de-
fense conversion efforts. See id. at 15-16.

221. See Id.
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MERC program around alternative fuel vehicles would seem ad-
vantageous for many states.

The EPA, recognizing the importance of such synergies, en-
courages emissions trading and other economic incentive pro-
grams that take advantage of them:

An important consideration in designing effective [economic incen-
tive programs] is the extent to which different strategies, or pro-
grams targeted at different types of sources, can complement one
another when implemented together as [a] 'package.' EPA encour-
ages States to consider packaging different measures together
when such a strategy is likely to increase the overall benefits from
the program as a whole.222

As discussed earlier, this "packaging" is just what California,
Texas, and M'ssachusetts have done with their alternative fuel
vehicle and MERC rules.2 3 It seems likely that other states and
local governments will follow.

CONCLUSION

Environmental regulation is not for the impatient. The imple-
mentation of new regulatory programs is a dynamic but lengthy
process, involving organizational learning for those affected by
the program.22 It often takes years for EPA to act, years for
states to act, and then some time for industry to act. As two
commentators have put it, "[t]he results we see today are fruit
from seeds planted years ago."2

222. EIP Rules, supra note 3, at 16,715.
223. See supra, notes 154-67, 180-90 and accompanying text.
224. See Dudek & Palmisano, supra note 3, at 236.
225. 1&


