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T o  T ra d e  o r N o t to  T ra d e :
W h o  P artic ip a tes  in  R E C L A IM ?

Thomas H. Klier 
Richard H. Mattoon

I. Introduction

In the last decade the theoretical properties of incentive-based approaches to 
environmental regulation have received widespread attention in the field of 
environmental economics (see for example Cropper and Oates 1992) A  As a 
result of that discussion, the Clean Air Act Amendments (CAAA) of 1990 
incorporated market-based approaches as a way to achieve compliance with 
federal clean air requirements. Recently, the focus has shifted to evaluating 
existing programs as well as designing future programs on the basis of cost 
effectiveness and improvement of environmental quality (see Hahn and Hester 
1989, Hahn 1989b, Carlson and Sholtz 1994, Hahn and Foster 1994).
The initial regulatory response to the legislative requirements for cleaner air 
had been to specify technological solutions by means of a so-called command 
and control approach. However, it has become increasingly apparent that 
regulation based on technical standards is inefficient, and therefore unlikely to 
make significant progress towards meeting the ozone standard in severe 
nonattainment areas, which is one of the principle objectives of the Clean Air 
Act Amendments (see for example Hahn and Stavins 1992, Hahn and Hester 
1989).̂  The regulators generally lack the wealth of technological knowledge 
and experience of industry, yet they spell out detailed requirements for control 
technology. At the same time mandatory investments in specific technology 
are found to stifle innovative efforts by firms to further reduce their 
emissions. "Facilities facing substantial penalties for noncompliance have 
every reason to meet mandatory emissions reductions, and because of market 
competition, every economic reason not to go below those standards" 
(Carlson and Sholtz 1994, p.16).̂  In addition, command-and-control 
regulation does not consider differences in abatement costs among the 
regulated sources. It is therefore necessary to come up with a regulatory 
system that promotes greater flexibility for individual firms and, by doing so, 
lowers aggregate compliance costs, while still making significant progress 
towards attainment of the ozone standard.
The recent literature analyzing the effects of expanding the use of incentive-
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based approaches to environmental regulation addresses various dimensions 
of such strategies ranging from the specific features of emissions markets 
(Carlson and Sholtz 1994) to the potential effects of flexible regulation on 
regional economic structure and growth (Robinson, 1993).̂  This paper 
introduces a different focus by examining what factors motivate the firm's 
decision to trade when participating in a market-based emissions trading 
program. In this case, the market-based trading program is the Regional 
Clean Air Incentives Market (RECLAIM) located in the Los Angeles basin in 
southern California. Firms were placed in the RECLAIM program based on 
certain emission thresholds for oxides of nitrogen and sulfur that have been 
proven to be contributors to the formation of high ozone concentrations. 
Beginning on January 1, 1994, these firms have had the opportunity to trade 
emission credits as a means of complying with the air quality standards 
established for the basin. This paper argues that one needs to look at the 
firm's perspective in order to make inferences about effects of such a program 
on the economic structure of a region. For example, identification of firm- 
level characteristics is of crucial importance to sort out the various arguments 
about possible effects of such programs on forcing technology improvements 
(see for example Downing and White 1984, Malueg 1989, and Milliman and 
Prince 1989).' Does trading encourage the adoption of new and innovative 
production technology and provide benefits to technologically sophisticated 
industries? An answer to that question might enable analysts to shed some 
light on the hypothesized connection between innovation in abatement 
technology and die competitiveness of firms or a region's economy. The main 
challenge is to find firm-level characteristics that can explain observed firm 
behavior with respect to pollution abatement. Assuming profit maximization, 
what effect have factors such as the age of the source, type and size of firm, 
degree of exposure to the local market on the firm's decisions?
As a state-based effort to comply with the 1990 Clean Air Act Amendment 
ozone standards RECLAIM represents a first attempt at regional emissions 
trading. Experience gained in the RECLAIM program is expected to offer 
valuable lessons to other regions having to comply with the CAAA standards. 
Given the historic and continued importance of manufacturing to its region, 
the Midwest, defined as the states in the Seventh Federal Reserve District — 
Illinois, Indiana, Iowa, Michigan and Wisconsin - has relatively high 
emissions rates and therefore a pressing need to devise cost-effective 
mechanisms for meeting clean air standards in order to preserve the health of 
the regional economy. In recognition of this, several Midwest states have 
already begun crafting their own emissions trading programs. For example, 
Illinois developed a complete proposal for a Chicago area NOx emissions
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trading program and Wisconsin has an offset emissions trading system in 
place. The carefully constructed Illinois program was placed on hiatus at the 
end of last year when airshed modeling suggested that volatile organic 
compound (VOC) control would be more beneficial in preventing ozone 
exceedences than reducing NOx levels in the Chicago area. Currently, efforts 
are underway both in the Los Angeles Basin and in Illinois to develop a 
market for VOC emissions.
In that context RECLAIM can be seen as a policy laboratory for the Midwest 
states. It already has provided valuable experience about the design of 
markets for emission credits and about important structural design features 
such as establishing firm-specific emissions baselines and the implications of 
economic phenomena on trading activity. Characteristics of trading activity 
taking place may provide insight as to which industries benefit from emissions 
trading. That could be very helpful in fashioning trading systems that factor 
in characteristics of the Midwest economy.
The remainder of this paper is organized as follows. Section two reviews the 
relevant characteristics of the RECLAIM trading program. Section three 
discusses the firm's incentives to trade by identifying firm-specific 
characteristics that may influence trading activity. The concluding section 
discusses the outlook for empirically testing the effect of these variables in 
influencing trading behavior.

H. W hy RECLAIM?

The problem of ozone attainment is not new. The Clean Air Act was passed 
in 1963 and has since been amended several times, most recently in 1990. An 
important aspect of the 1990 amendments is the requirement to reduce 
pollutants contributing to the formation of damaging ozone. Ozone is created 
by the interaction of sunlight and volatile organic compound (VOC) emissions 
as well as nitrogen oxide (NOx) emissions. In order to comply with the 
national ambient ozone standard of 0.12 parts per million, states are required 
to submit a plan of control measures to be approved by the EPA. The 1990 
CAAA distinguish five different nonattainment categories, each of which is 
given a different amount of time to reach the target air quality standards.
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Table 1 Ozone nonattainment categories
compliance deadline (from 11/15/90)

Marginal
Moderate

Serious
Severe [two subcategories] 
Extreme

3 years 
6 years 

9 years 
15 or 17 years 
20 years

A. A new way of responding to the air quality problem in the L.A. basin
In Southern California, air quality is a particular problem since climate and 
geographic features in the region combine to produce stationary weather 
fronts and sunshine year round. They interact with high NOx levels to give 
the area the worst ozone rating in the nation. The Los Angeles area therefore 
has the dubious distinction of being the only area in the nation under the 
Clean Air Act to receive the rating of extreme non-compliance. In 1970 the 
area exceeded the federal ozone standard on over 150 days and despite being 
regulated for over 20 years, the region still had 40 exceedences in 1993. 
Because of this severe problem, regulations for NOx emissions in the basin 
have been issued since the mid-1970s, but even these early regulations have 
not been sufficient to correct the ozone problem.
RECLAIM represents an innovative approach by the South Coast Air Quality 
Management District (SCAQMD) to use market incentives to reduce the 
presence of oxides of Nitrogen (NOx) and oxides of Sulfur (SOx) in the Los 
Angeles basin. Its legal basis is the California state implementation plan 
(SIP) which is even more stringent than the CAA requirements. The 
RECLAIM program is receiving national attention as a potential model for 
establishing other local and regional markets for trading emission credits.**
Facilities included in RECLAIM receive trading credits (RTCs) — 
denominated in one pound per year - equal to their emission caps. If a 
specific source reduces emissions below the targeted level, it can sell its 
credits to any interested party, e.g. another source where emissions reductions 
are impractical or more costly.
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According to SCAQMD estimates, RECLAIM would reduce the average 
annual costs for targeted source emissions by 42% to $80.8 million. In 
addition, the new program is expected to lead to fewer job losses and lower 
consumer cost increases.̂
B. Specifics of the NOx trading program
This paper focuses on the RECLAIM NOx trading program.** NOx is a 
problem emission for many urban areas because its presence, when combined 
with sunlight and other factors, helps form damaging ozone. In order to 
achieve the desired overall emissions reductions it was decided that each 
source with NOx emissions of greater than four tons per year needed to be 
included in the RECLAIM program.
The NOx trading program encompasses 390 sources, representing roughly 
65% of permitted NOx emissions in the Basing Some exemptions were made 
for certain industry groups such as dry cleaners, restaurants and public 
treatment facilities; they are not included in the RECLAIM program. First, a 
cap was established for the total emissions from all sources included in the 
program. This aggregate level was then allocated in the form of allowable 
emissions to each of the sources. Consequently each source was provided 
with specific annual rates of emissions reductions out to the year 2003. The 
goal of the program is to reduce overall emissions by 80 tons of NOx per day 
by then. Within a framework of declining facility emission caps it is no 
longer necessary for the regulator to specify particular abatement 
technologies.
As table 2 shows, the average NOx reduction required by these 390 sources 
will be on the order of 75 percent of starting emission levels. ̂  Table 2 also 
shows the mix of industries and the number of facilities included in the 
RECLAIM program as well as the distribution of the NOx emission levels 
from beginning to end of the program. As the table indicates, the vast bulk of 
the NOx emissions are generated by roughly 38% of the facilities which 
reside in the following four industry groups: SIC 1300: oil and gas extraction, 
SIC 3200: stone, clay and glass, SIC 2900: petroleum and coal products, and 
SIC 4900: electricity, gas and sanitary services. These four industry groups 
represent 148 facilities (38% of 390), emitting slightly over 84% of the total 
starting emissions in the RECLAIM NOx program. Even by the end of the 
program, in the year 2003, they will emit 78% of the total NOx emissions of 
sources in the program.
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The trading operations of RECLAIM have several specific features worth 
noting. First the annual allotment of trading credits that each firm receives 
has been established within staggered trading cycles. Firms are assigned to 
one of two cycles, their annual RTC allotment being valid from either January 
1st to December 31st (cycle 1) or July 1st through June 30th (cycle 2). The 
presence of two cycles is intended to smooth trading behavior. Simulations 
had found that when firms were all placed on the same cycle, trading tended 
to occur at the very tail end of the cycle creating extreme volatility in the 
market. This was seen as a potential obstacle to the market operating 
efficiently. Also a reconciliation period has been established at the end of the 
firm's annual compliance deadline in which it can review its emissions 
performance and take measures to ensure it is meeting its compliance cap 
before penalties are imposed. Finally, the actual RECLAIM market has been 
established with 2 geographic zones--inland and coastal. Trading occurs 
between firms located within their designated zone; in addition, coastal firms 
can trade with inland firms, but not vice versa. In the case of the Los Angeles 
Basin, the more severe air problem occurs in the inland zone. RECLAIM 
designers wanted to establish 2 trading zones to insure that trading did not 
shift air quality problems to the coast. Actual trades by eligible firms (e.g. 
cycle 1 films) could begin on January 1,1994.
1. facility-wide permits
RECLAIM is a facility-specific program. Each facility is given a single 
permit which covers all of its NOx emissions. This replaces the approach 
taken under command and control where permits were generally tied to 
individual types of production equipment. ̂  The advantage of a facility-wide 
permit is that it allows each facility the flexibility to choose where and how it 
wants to achieve emissions reductions in order to meet the required overall 
reduction rather than forcing it to make changes on specific pieces of 
equipment which may not represent the most cost effective way of reducing 
emissions. In terms of being able to plan ahead, a facility permit will clearly 
establish what the annual rate of emissions reduction is going to be for a 
particular facility. It provides certainty to the regulated establishments for the 
next 10 years in terms of annual control requirements.̂
2. baseline allocation
One of the most contentious issues in the RECLAIM program was the 
establishment of the level of initial emissions allocations for each facility. ̂  
One particular problem for RECLAIM designers was to ensure that the 
emission allocations reflected typical, that is recession-neutral, production 
activity at each facility. California's recent recession had caused many
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facilities to operate at below average production levels which in turn, meant 
that the most recent emission levels would reflect reductions related to a 
cyclical lowering of production rather than reductions through improved 
technology. In order to gain individual firm acceptance of RECLAIM, 
designers allowed firms to set their initial baselines on the basis of actual 
emissions in one of the four years 1989 to 1992. This enabled firms to select 
a baseline year that reflected what the firm felt was a reasonable, recession- 
neutral production year. Each facility's emission level was adjusted for by 
using emission factors specific to the starting and ending levels as well as 
throughput levels for each process and equipment category. Finally, this was 
adjusted by requiring that the starting and ending allocations reflect existing 
control standards. A set of environmental standards has been established by 
regulators in order to reflect the types of technological solutions that are 
currently available and are the most effective at reducing emissions. They are 
referred to as BACT because they utilize the Best Available Control 
Technology.
3. monitoring and reporting
RECLAIM requires the submission of periodic emissions reports and certified 
quarterly compliance statements. It imposes substantial penalties for 
noncompliance. The facility permit in RECLAIM is based on actual 
emissions and not the permitted emissions of specific types of equipment used 
in previous control programs.̂
Other key elements of the program concern emissions reporting. In exchange 
for the freedom to devise their own emissions reduction program, facilities in 
RECLAIM must provide regulators with better and more accurate information 
on actual emissions levels. The RECLAIM program distinguishes three tiers 
for emissions reporting. Major sources, for example a 400 M W  boiler, are 
required to report emissions levels on a daily basis. Large sources are 
required to report on a monthly basis and minor sources are required to report 
on a quarterly basis. While the initial monitoring costs for RECLAIM 
facilities can range from $1,500 for minor sources to $200,000 for large 
sources, much of this can be recovered through lower overall facility 
compliance costs. ̂
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DDL A firm's incentive to trade

A. Framework
As was alluded to earlier, from the firm's perspective the attraction of a 
market-based trading program is the provision of greater flexibility in 
abatement-related decision making. Whereas under a command and control 
regulatory framework a firm needed to comply with specific technological 
requirements, it is now able to apply its cost minimization calculus to the area 
of environmental compliance. Starting with a known amount of required 
emission reduction, the question arises as to how to best -i.e. least-cost- 
achieve it, whether that be through process switching, technology 
enhancement or purchasing of credits. The availability of marketable permits 
provides an incentive for the firm to lower emissions by more than what is 
required so that it can sell the credits resulting from the additional emissions 
reduction. The firm's decision will be based on a comparison of the marginal 
cost of abatement (i.e. internal pollution reduction) and the cost of purchasing 
permits to comply with the requirement. However, as Carlson and Sholtz
(1994) argue, it seems sufficient for a firm to base its decision to trade on 
knowledge of its own abatement cost. The significance of this is that firms 
will each have an internal reservation price at which they will be willing to 
trade. Essentially the firm can place a call order to buy a set amount of credits 
at a price that is lower than the internal abatement cost. Trading behavior will 
be based on that firm-specific price offer rather than the general equilibrium 
price set in the RECLAIM market
For our analysis the question of interest is which factors can explain the 
decision to trade RTCs. We start with the situation of a cost-minimizing firm 
that is included in the RECLAIM program (see figure 1). Suppose the firm is 
currently controlling emissions at level Q', MC represents its marginal cost of 
abatement and Q designates its new emission cap. In order to meet the 
required emission reduction target, it will choose to trade RTCs if that action 
results in lower compliance costs compared to straightforward technology 
enhancement or other forms of compliance. A firm is trading either because it 
is cheaper to buy permits rather than install new control technology, or 
because it can profitably overcontrol for NOx by selling the resulting credits 
until the marginal costs of pollution abatement are equal to the market price of 
a permit Since the firm is currently controlling emissions at a level of Q', it 
needs to reduce emissions further in order to meet the new cap. If the price 
for emission credits equals pj, that firm will control emissions at its facility
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up to point A, and buy emission credits for the remaining abatement of AQ. 
Alternatively, if the price of permits is equal to P2 instead, the firm will 
overcontrol NOx all the way to an abatement level of B and sell credits for the 
quantity QB. Leaving aside the issue of uncertainty, the determinants of the 
abatement cost function need to be further analyzed The following section 
presents such an analysis as well as the expected respective effects of the 
various determinants on the likelihood of a trade occurring.
B. Determinants of abatement cost
Best Available Control Technology (BACT) is the most stringent type of 
control technology prescribed by regulators and each firm's relative adherence 
to this standard is likely to influence its trading behavior. Firms currently 
meeting BACT standard will not have to make emissions reductions from 
their currently set levels until the year 2000 (see figure 1). At the very least, 
the closer a facility is to operating at BACT levels, the less severe its annual 
rate of emissions reductions will be. Figure 2 demonstrates the effect that a 
facility's existing level of control technology has on its requirements to reduce 
emissions. The figure shows three facilities in the same industry (SIC 1311) 
with roughly comparable starting emissions levels. Even though the Shell 
Western facility is contributing the same level of emissions to the 
environment as the Exxon facility, the Shell facility does not have to make 
further emission reductions, at its current level of production, because it 
already is a "clean" (i.e. BACT) facility. Both the Brietbum and the Exxon 
facilities must make further reductions in emissions to be operating at a 
similar environmental standard, given their levels of production. This 
demonstrates how the individual firm baselines were set, given firm-specific 
criteria. It also shows that declines in the level of aggregate emissions in the 
RECLAIM program will be more binding on certain firms, even within the 
same industry group. The variable "control technology" indicates the extent 
to which a firm has invested in BACT control technology. Since BACT 
represents a very costly regulatory requirement, this control technology is 
expected to correspond to high marginal cost of abatement (see figure 1, 
m c BACT)- BACT facilities are therefore expected to be more likely 
participants in the market for emission credits than non-BACT firms since 
they have already exhausted low-cost technology-based emission reduction 
options.

Even within the same industry the magnitude of required emission reductions 
varies widely across firms (figure 2). Some facilities are already cleaner than 
others, and the firms that must reduce their emission levels most aggressively
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are going to need to take drastic steps to ensure compliance. If emission 
reductions can be accomplished by instituting a reasonable low-cost 
technological solution, these firms may end up generating surplus credits that 
can be traded. The revenue generated through the sale of these credits could 
be used for further abatement efforts. On the other hand, if reductions through 
technology are too costly, firms with heavily polluting facilities may end up 
needing to purchase credits in order to meet annual reduction levels. The 
variable "firm's reduction" measures a firm's average percentage reduction in 
baseline emission required. It is expected to be positively related to the 
likelihood of trades occurring.
A similar argument applies at the industry level. As shown in Table 2, NOx 
emissions are heavily concentrated in certain industries. It is expected that 
firms in these industries will be active participants in the market since they 
need to generate the greatest quantity of reductions. The variable "industry" 
dummies the heaviest polluting industries.̂

Investments in pollution abatement, e.g. continuous emissions monitoring 
systems or continual process monitoring systems, can involve substantial 
amounts of money and resources. It seems reasonable to assume that larger 
firms have easier access to research staff, regulatory engineers, and capital 
than smaller firms. Market-based programs, like RECLAIM may successfully 
lower compliance costs and yet fail to reduce those scale and scope 
requirements that pose the greatest obstacles to small firm compliance 
(Robinson 1993, pp. 179). From that perspective one would expect larger 
firms to be more likely to trade since they are more likely to be able to invest 
in advanced abatement technology. We measure "firm size" by employment.
The choice of compliance methods, and therefore participation in the market 
for RTC will also depend on the ability of the firm to reduce emissions by 
trading emission credits between its own facilities in the RECLAIM area. 
This so-called internal trading can be particularly attractive since the firm 
does not have to disclose the same degree of information, which could 
possibly reveal production characteristics to competitors or the public in 
general, as it would in the case of an external trade. ̂  As the number of a 
firm’s facilities in the RECLAIM area increases, the options for internal 
trading increase as well. Since we expect these internal trades not to be
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reported, an increase in that variable would lead to a reduction in the 
likelihood in observed trades.

IV. Outlook

Unfortunately, very few trades have been recorded in the RECLAIM NOx 
market to date. That has prevented us from testing our model. Once actual 
trades will have occurred in sufficient numbers, we will be able to empirically 
analyze the data set of the 390 participating establishments within a limited 
dependent variable framework. One datapoint will represent a single trade by 
a particular firm.
The following effects have been mentioned in connection with the slow start 
of the trading of NOx RTCs at the outset of RECLAIM. The resilience of the 
recession in southern California in essence means that the current actual 
production levels are low enough for many firms so that the required 
reduction in permitted emissions is not yet a binding constraint. ̂
The RTCs, representing a source-specific endowment of pollution credits, are 
allocated free of charge. Alternatively, they could have been auctioned off. 
That "free" allocation might well reduce the willingness of sources to sell 
their credits, as the opportunity cost of holding them seems very small. Also, 
firms probably want to gather more information on the workings of the 
market, especially at the beginning of a new regulatory regime, such as 
RECLAIM.
Finally, a special start-up effect is provided by the feature of two overlapping 
trading cycles. It will not be until July ’94 that the entire allocation of permits 
will be tradeable.

Judgements on the ultimate success of market-based programs such as 
RECLAIM will depend upon the vantage point taken. From our point of 
view, it is in the interest of the individual firm to have the option of a market- 
based solution. That allows it to minimize compliance cost relative to other 
forms of regulation. If firms are able to make their choice of regulatory 
compliance part of their production decision rather than having to treat it as an 
add on to production considerations, they will be able to develop specific 
plans, based on their detailed knowledge of production options and associated 
costs, in order to meet their compliance requirements.
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Empirical research on the determinants of individual firms' decisions to trade 
emission credits will be important to evaluate the actual workings of the 
market-based approach as well as to possibly identify criteria to consider as 
these new regulatory approaches are being more widely developed and 
implemented.
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Figure 1
Cost minimizing control of pollution with permit trading

$/unit
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Figure 2
Start-interim-end NOx allocations for three SIC 1311 facilities

tons of NOx emissions

Source: SCAQMD, "RECLAIM", vol. 1 & 2. Final, 1993.
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Table 2
RECLAIM data-SIC sorted by size of initial NOx allocations

Start End percent % of start % o f end
SIC Allocation Allocation reduction # facilities allocation allocation

Misc. Manufacturing 3900 3.5 1.5 57.1 1 0.0 0.0
Pipeline excl. natural gas 4600 3.7 2.6 27.8 1 0.0 0.0
Apparel, other textile 2300 3.9 2.1 47.8 1 0.0 0.0
Misc. repair 7600 4.3 0.9 78.7 1 0.0 0.0
Administration of environment 9500 6.0 0.4 92.8 1 0.0 0.0
Furniture, fixtures 2500 9.3 3.2 65.3 1 0.0 0.0
Motor freight 4200 10.8 4.1 61.6 1 0.0 0.0
Government excl. finance 9100 11.2 0.8 92.8 1 0.0 0.0
Wholesale trade, nondurable 5100 13.5 9.3 30.7 4 0.0 0.1
Food store 5400 18.4 8.3 55.1 4 0.0 0.1
Mining, non-metallic excl. fuels 1400 18.6 0.9 95.2 2 0.0 0.0
Lumber, wood 2400 19.3 0.9 95.2 1 0.1 0.0
Administration of economic programs 9600 21.3 1.1 94.9 2 0.1 0.0
Heavy construction excl. buildings 1600 24.5 1.2 95.1 1 0.1 0.0
Instruments 3800 28.2 6.8 75.9 3 0.1 0.1
Personal services 7200 30.3 9.9 67.2 5 0.1 0.1
Engineering, accounting professional 8700 32.4 23.4 27.7 1 0.1 0.3
Unclassified 34.5 18.6 46.0 3 0.1 0.2
Industrial machinery 3500 36.6 19.0 48.1 6 0.1 0.2
Rubber, misc. plastics 3000 42.0 19.8 52.8 10 0.1 0.2
Electronics 3600 44.9 21.2 52.7 6 0.1 0.2
Depository institutions 6000 45.0 16.0 64.4 2 0.1 0.2
Hotels, lodging 7000 51.3 6.7 86.9 3 0.1 0.1
Business services 7300 53.6 38.7 27.8 1 0.1 0.4
Wholesale trade, durahle 5000 56.4 10.8 80.9 5 0.2 0.1
Construction, specialty trade 1700 71.1 7.2 89.9 3 0.2 0.1
Printing, publishing 2700 119.9 57.7 51.9 4 0.3 0.6
Textile, mill products 2200 129.8 72.1 44.4 19 0.3 0.8
Transportation, air 4500 207.8 22.8 89.0 3 0.6 0.2
Food, kindred products 2000 242.4 130.1 46.3 30 0.6 1.4
Amusement 7900 271.7 158.0 41.9 2 0.7 1.7
Transportation equipment 3700 342.6 144.9 57.7 20 0.9 1.5
Fabricated metals 3400 521.0 130.4 75.0 22 1.4 1.4
Chemicals, allied products 2800 557.5 314.4 43.6 22 1.5 3.4
National security 9700 632.4 128.8 79.6 7 1.7 1.4
Primary metals 3300 893.4 321.5 64.0 27 2.4 3.4
Paper allied products 2600 1290.4 348.6 73.0 16 3.4 3.7
Oil, gas extraction 1300 2762.7 389.9 85.9 34 7.4 4.2
Stone, day, glass 3200 4543.7 993.3 78.1 33 12.1 10.6
Petroleum, coal products 2900 12013.7 3471.1 71.1 37 32.0 37.1
Electricity, gas, sanitary 4900 12311.5 2443.8 80.2 44 32.8 26.1

TOTALS 37528.5 9359.1 75.1 388 100.0 100.0

Source: SCAQMD, "RECLAIM", Vol. 1 & 2, Final, 1993.
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Table 3
Expected effects of explanatory variables

independent variable effect on the likelihood of trade occurring

control technology +
[% of B ACT facilities per firm]

firm's reduction +
[avg. % reduction in baseline emissions reqd.]

firm size +
[employment]

industry +
["dirty" SIC dummy]

# of facilities in basin
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F o o t n o t e s
* Generally two categories of incentive-based policies are distinguished: marketable permits and 
emission charges (see e.g. Hahn 1989a). Both of these differ from the command and control 
approach which specifies the technology a firm has to use in order to comply with regulations.

N̂onattainment areas are defined as areas that do not meet the federally mandated national 
ambient standards
^A good example o f this was recently shown at the Amoco refinery in Yorktown, Virginia. A 
pilot study, undertaken jointly by Amoco and EPA, reached the conclusion that relatively low-cost 
reductions in emissions could be made by altering the fuel loading procedures and technology at 
the facility. But due to existing command and control regulation Amoco was forced to pursue 
more expensive reductions on specific regulated equipment It was not in Amoco’s interest to 
either pursue or even reveal the existence o f these potential low cost reductions since it would be 
likely to bring additional regulation (Solomon 1993).

^Related research on the subject also includes the effects of transactions costs on emissions 
markets (Stavins 1994); as well as an examination of the effect o f markets on aggregate 
compliance costs and environmental quality (SCAQMD 1993) and of the political feasibility of 
using market based tools as part of a regulatory scheme (Hahn 1989b).

^"In the long run, the effect of public policies on technological change may be among the most 
important determinants of success in environmental protection". (Hahn and Stavins 1992, p. 466).

^Similar proposals are under consideration in Massachusetts, Illinois, Wisconsin, Texas, Ontario, 
and British Columbia (see Carlson and Sholtz 1994, p. 15).

7SCAQMD 1993; Carlson and Sholtz 1994, p. 18.

®It went into operation Januaiy 1 1994. Currently rules are being written on how to deal with 
reducing the VOC emissions.

^However, permitted stationary sources account for only 17 percent o f the inventory of NOx 
emissions in the Basin. The largest category contributing to NOx emissions are mobile and off
road mobile sources (Carlson and Sholtz 1994, p. 17).

l^That represents an average 8.3% annual reduction per source.

* *That could easily lead to 30 or 40 permits per facility.

^U nder command and control regulation, each year between 15 and 20 new rules were issued. It 
needs to be mentioned that the RECLAIM program has a built in backstop provision that requires 
a change in the regulatory procedure if the required emission reduction targets are not met.

l^Hahn and Hester (1989) point out the importance of a proper emissions baseline. "If the 
baseline involves a large amount o f permitted emissions that are not actually produced (at a 
particular point in time), then the potential for an adverse environmental impact is significant; if  
the baseline reflects a realistic assessment of actual emissions, then the potential for 
environmental harm is slight" (p. 151).

^W ithin the command and control framework, permits were issued with reference to a 
technology standard. They were based on potential emissions to be expected from that particular 
piece of equipment; however, the regulators often had no idea what the actual emissions were.

l^A. Ganguli, Senior Manager SCAQMD; presentation at 2nd Regional Emissions Trading 
Conference, January 27-28 1994, Chicago IL.
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*^The actual modelling will depend on the number of observations available; with sufficient data 
one could differentiate between industries at a more disaggregate level.

^ A n  external trade refers to a trade with a different company.

IBr TCs were allocated on basis o f a baseline that itself was based on a recession-neutral emission 
level. Given the historical volatility o f the Midwest economy this influence too will have to be 
considered in its effect on trading activity in that region.
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