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TRADEABLE CREDIT APPLICATIONS TO
INTEGRATED WASTE MANAGEMENT

introduction

Responsible environmental policy means much more than simply protecting the environmaent. For
many.it "means making the most of scarce resources and maximizing returns on resources invested
- husiness costs, regulatory effort, political capital, and taxes - to improve the quality of the
environment” {Stavins and Whitéhead 8). Traditionally, command and control policies' have been
used to mitigate environmental damage; however, alternative market-based policies, such as .

tradeable credits, may produce far more efficient allocation of scarce resources than traditiona

policies.

This paper consists of three major components: 1) an overview qf the theory of tradsable credits,
2) case studies of existing tradeable credit programs, and 3) possible applications of tradeable
credit programs to integrated waste management. The first sgction is simply an overview of the
mechanics and attributes that contribute to a successful tradeable credit program. The second
section reviews programs that have been implemented in the pas? in an attempst 10 learm from their
failures and successes. The final section attempts to apply tradeable credit programs to axisting
integrated waste managemeant brograms and deterfnine thae likelihood of the programs’ success

based on the dynamics of tradeable credit theory and the lessons learned from the case studies.
Overview of tradeable Credits; A Market Based Policy

A tradeable credit policy assumes tha; limited amounts of pollution can occur without subsfantial
degradation of the environmentor that agreements can be raached on an “acceptabla”® lavel of
pollution. Once the level is established, entities then have the right to poliute up to the acceptable
level without incurring penalties. A tradeable credit policy requires that the ownership of pollution

'"Command and control policies differ from market based policies, such as tradeable credits, in
that they provide only compliance option, generally the adaptation of specific control technology.
On the other hand, market-based policies offer a variety of options to meet complianca.
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rights be established so they can be purchased or sold to achieve the most equitable? and cost
effective distribution of resources. In order to utilize tradeable credits three prereguisites must be
fulfilled: 1) a measurable industry goal for poliution reduction must be determined, 2} ownership of

pollution rights must be assigned so that responsibility for pollution can be established, and 3)

owners of poliution rights must be able to buy and sell excess credits generated by the reduction of

poliution below the limit set for each entity that owns pollution rights,

For example, if a tradeable credit program were applied to an integrated waste management
objective such as a minimum content requirement, :the above prerequisites could be applied by: 1)
establishing an industry goal specifying the amount of secondary material that must be used in a
specific product, 2) assigning individual entities the responsibility of using a specific amount of
secondary materials, versus virgin materials®, and 3) allowing those’ entities with the ability to hse
secondary materials in excess of what they are responsible, to sell the excess to entities unable to

increase their use of secondary rmaterials. R

Poliution Reduction Goals: The first prerequisite for the implementation of a tradeabléj cradit -

policy is the astablishment of‘a‘pollu‘ti‘on reduction goal or "a target level of envirorwental quélity"
(Hahn 96). Pollution reduction.goals under policies utilizing tradeable creditsvspecify- an overall
reduction goal for an entirg industry. Tradeabteb credits allow the entities within the industry to
determing how thoss goals are achieved. 4

Pollution reduction goals can be fixed or imblememed using a stepped approach. A stepped
approach would decrease the amount of allowable pollution incrementally, over several years,
achigving the goal by a set date. The stepped approach puts limits on the amount of pollution
immediatsly; however, incentives 1o utilize creative pbnution raduction technigues continue to be

present as the ceiling on poliution is lowerad,

Qwnership of Poliution Rights: A tradeable credit program must assign an entity ownership

’Equitable in that the cost of complying with regulations is more evenly spread under a
"properly functioning” tradeabile ¢redit program that allows entities to utilize more than ons
compliance option, than it is under a traditional command and contro! policy which mandates the
use of a particular contro! technology, regardiass of cost. .

3In the case of minimum content requirements, the right to poliute is synonymous with the
right to use virgin materials, ' ‘
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of a2 common rescurcae, A common resource is distinguished by the fact that everyone has access
to it, such as air, water, etc... Individuals or entities using a "common resource do not fully
internalize the cost of resource depletion. The result is that a resourée i5 “overused” relative to
what might have occurrad with individual priva;e ownership or even public ownership” (Mahn and
Mester 361). Individuals or entities owning resources become directly responsible for the
maintenance of them. If responsibility for the maintenance of common resources were assigned,
then' entities could be held responsible for the degradation or pollution it inflicts. Tradeabls credit
programs attempt to assign ownership of pollution rights to entities and hold entities responsible for

poliution they create above the entity’s assigned limit,

Credit Trades: The ability to buy and sell pollution cradits which are created by entities that
are able to reduce their poliution levels below their allotted améum is the last prerequisite for the
implementation of a tradeable credit program. The purchase and sales of credits ¢reates a market
mechanism that equitably distributes the burden of campliance in the most cost effective manner.
“Technically then, more of an inpui is purchased until the marg'inat cost of the input,..., equals the

marginal revenue product derived from the input” {Anderson et al 24).

To ensure that the market will function properly under a tradeable cradit program, therp arg 1wo
conditions that must be satisfied to ensure; 1) there must be sufﬁcient'compet-ition within the
market being regulated so that on one company is at an unfare advantage over others, and 2) the
number of antities being regulated should not be 30 numaerous as 16 increase transaction costs in

excess of any benefit that may be gleened from a tradeable credit program.

Minimum contant reduirements ¢an be used to demonétrate‘the mechanics of a tradeable credit:
program. Pretend for a moment that legislation has been passed requiring the glass container
manufacturing industry to utilize secondary materials at a rate of fifty percent. In this fictitious
world there are only two manufacturers of glass containers; plant A is currently capabils of
producing glass containers with forty percent secondary materials énd plant B is capable of utilizing
forty five percent. Each plant produces one hundred tons of glass containers a year and is
responsible for the utilization of fifty tons of secondary material. Due to ditferences in their
manufacturing process, plant A can increass its utilization of secondary mgteria!s at a rate of $80
per ton, while plant B incurs & cost of $200 per ton. if these entities were forced to meet the
minimum content requirements on their own, plant A would incur a total cost of $500 and plant 8
would incur a total cost of $1000, If a tradeable credit program were implemented: 1) each entity

would be responsible for utilizing 50 percent secondary materials, and 2) each plant would be
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allowed the option of paying the other to increase utilization. Plant A ‘would increase its utilization
by 18 percent at a total cost of $750 and Seil its credits of 5 percent to plant B, Thus, without
tradeable credits the total cost of increasing the use of secondary materials to 50 percent is $1500°

as opposed to $750 with tradeable credits; a total cost savings of $750.

Attributes of a Successful Tradeable Credit Program: Established goals, assigned ownership, and

the ability to buy and sell excess credits generated by the reduction of poliution below the limit set
for each entity that owns pollution rights are all prerequisites to the developmeant of tradeable credit
policies; however, they do not ensure the success of & tradeable credit program. A successful
tradeable credit program will contain some, if not all, of the following attributes: 1) transparent
market information to facilitate transfers, 2) monitéring and-enforcemeant capability, 3)' reduced
overall costs, 4} financial rewards when environmental impacts are raduced, 5) ability to continue
10 reward progress and innovation, 8) achisvement of goals using incentives, 7} equitable

distribution of responsibilities, 8} political neutréﬁtv, and 9} achisvable implamentation,

Transparent Market information to Facilitate Transfars: To facilitate the purchass and sales

* of credits it may be necessary 1o ensure that adequate information regarding credits being marketed

is available {Heintz and Wirth 10}, The creation of ne\)v markets may force entities to interact for:
the first time. This would make it necessary for each entity to familiarize itself with control ‘
technologies for 2 variety of businesses to determing a reasonable price for the purchase or sales of
cregits. This could be facilitated by somaething as simple as maintaining & public list of ‘entities held.
to a specific regulatory goal. If legislation were enacted in conjunction with a tradeabls credit
program pertaining to integrated waste managemaent, the Board could take on the role of mediétor

between regulated entities, accumulating pertinent information necessary to facilitate trades.

Monitoring and Enforcemeny Capability: Monitoring and enforcement capabilities are
necessary to ensure that the stated environmental goals are attained and if an entity has not
attained its goal, penaities can be levied that are severs enough to create incentives for compliance.
if monitoring for compliance becomes too complicated, it could negate the benefits otherwise - ;
incurred through tradeable credits (Heintz and Wirth 101

In some instances tha technology for monitoring waste managemaent programs does not sxisy,

When this is the case, the only way to verify compliance is to audit transactions; assuming that it
is possible to audit transactions.




Reduce Overall Costs: Under a tradeable cre;ﬁt policy, firms logically "undertake ppliution
control efforts in precisely the manner and degree which will result in the cost effective allocation
of the overall control burden” (Hahn and Stavins 7). After performing an econometric analysis of
tradeable emission credit policies versus nontransferable emissions standards, Atkinson and
Tietenberg substantiated this claim when they concluded that ali "pgrmit designs result in a lower
compliance cost at all levels of control than the current...approach which focusses on

nontransferable emissions standards™ {118).

Whila total costs can be reduced through the utilization of tradeable credits, transaction costs have
the ability to negate any gain made from the trade. Transaction costs for an integrated waste
management tradeabls credit program would include: 1} any legal fees incurred by industry 1o
facilitate the transfer, 2) reqgulatory fees incurred by the Board for monitoring and compliance, and
3) research expenditures that may be incurred by the Board or industry during the process of
arranging the purchase or sales of credits. Due to the fact that these costs are difficult to quantify
it is essential that transactions are kept as simple as pos'sible iﬁ an attempt to minimize transaqtion'

costs. -

Financial Rewards When Environmental Impacts are Reduced: Under a tradeable credit

policy, the assignment of ownership sets "the level of control, but charges establish the marginal
cast of controi” {Hahn and Stavins 10}, The marginal cost of control may be achieved at a cost
that is below the marginal revenus produced by an additional unit of poliution reduction. When this

occurs entities will be encouraged to meet and exceed their environmental goals due to the financial

gains that can be realized from the salas of additional credits. In the minimum contant requirament

example used to demonstrate tha machanics of a rradeable credit policy, plant A is able to incresase
the utilization of secondary materials at a cost savings of $150 per ton. Plant A wiil continue to
increase its utilization of secondary materials as long as it is able to sell its credits at a profit and
plant B will continue to purchase credits as long as the ﬁurchasing price is balow its cost of.*
increasing the use of secondary materiais. Thus, both plant A and plant B receive financial rewards;

plant A in the form ot profits from credit sales and plant B in the form of avoided costs.

Achieves Goals Using Incentives: Tradeable credit programs use financial mechanisms to

create compliance incentives for regulated entities. Entities are given several options to obtain .
compliance: 1) utilization of control technology, 2). purchase of credits, or 3) face penaities. Each
option carries an incentive 1o comply with the environmental gosl. Those entities able to cost

effectively utilize control technology to mest environmental goals are provided incentives to exceed

5




their goals in order to sell generated credits at a profit. The purchase of credits, rather than the
utilization of control technologies carries with it an incentive to reduce the cost of compliance. The
penalties incurred by entities wh‘o fail to comply must exceed the cost of control technology and -
the cost of purchasing credits to create compliance incentives. In a nutshell, tradeable credit

programs should create incentives for entities to pursue the least cost compliance option.

Never Stop Rewarding Progress and Innovation: "investments in pollution control lead to
increased profits under incentive-based systems" (Hahn and Stavins 13). Market-based systems,
such as tradeable credits, provide monetary rewards, in the form of profits, for more efficient
methods of reducing pollution. If these rewards are sliminated or restricted, then raductions in
pollution will cease or be tim'ited due to the lack of incentives 10 continua pqilution reduction
through innovative appr‘oaches: however, as long as the profits exist, rem)ards for progress and '
innovation will persist. An effective tradéable credit program will minimize' the amount of
restrictions placed on the trade of credits in order to maximize the potential rewards. In the
minimum contant requiremeht example used to demo'n’st_;ate the mechanics of a tradeable credit
program both plant A and plant B continue to progress, increasing the level of secondary material to .
acquire financial rewards as tbng as the option being developed is more cost effactive thar_rthé
current option utilized. For instance, if plant B discovered a new process which gllowad them to
increase the use of secondary materials at a cost of $5 per tdn, then plént A would purchase
credits from plant B to make. the difference betwean its current and required levels of utilization.

Plant B would receive rewards for its innovation in the form of profit from sales.

Equitable Distribution of Responsibilities: "Market-based policies equalize the leval of
marginal costs of control among business rather than the level of control® {Staving and Whitehead
8. in other words, the burden of compliance will be equaﬁied over all entities d~ue to the fact that
those that can reduce pollution most cost-effectively will do so and other entities that incuf highar
costs for the control will pay them to do.so. Referring back to the minimum content reguirement
example, it can be demonstrated that tradeable credit programs distribute the responsibility of
complying with the law more eguitably than the impo;ition of standards. Without a tradeable credit
program plant B would be required to pay $150 per ton more than plant A for the same increase in
secondary material uti!izétion. This would pléce plant A gt an advantage over plant B because its
overhead automatically becomes $150 per ton less. Howsver, if a tradeable credit program we‘re
implemented the $150 advantage plant A would have over plant B would be substantially raduced

through the sale of credits; creating a more equitable distribution of financial responasibility.




Political Neutrality: Policies that create win-win situations are more likely to be enacted than
policies that cr.eate losers, Win-win policies are often rgferreg to as politically neutral; the policy is
free from opposition. One way to ensure political neutrality is 1o piggy-back a tradeable credit
program onto an existing regulation (Heintz and Wirth 4). This ensures that a policy goal has been
pre-established, seliminating the creation of an additional regulatory burden on industry, while
allowing industry the flexibility to utilize cost-cutting measures 1o abhiéve regulatory goals; thus, a
win-win situation is created. it appears that the application of tradeable credits to the Rigid Plastic
Packaging Container (RPPC} Act might be a win-win policy for both environmentalists and the
industry being regulated. The RPPC Act maﬁdates minimum content raquirements for
manufacturers, The application of 2 tradeable credit policy would allow entities the obportunitv 10
pursue the most cost-sffective method of complying with the goals of the RPPC Act without
compromising the overall intent of the bill, Thus, tradeable credits would constitute a win-win
policy; those supporting the legislation would be satisﬁad because the integrity of the legisiation is

maintained, and those being regulated are given more options to facilitate their compliancs.

Achievable Implementation: If a regulatory structure does not exist that is conducive 10 &

tradeable credit program, then a regulatory approach which minimizes the costs to the government,

including transaction costs, must be developed. The "singls most importént thing for. govarnmeﬁt

‘regulators to keep in mind in Urving to design a market-based system is to keep the process as

simple as possible” {(Mayward 7). To achievs the dual opjectives of simplicity and cost
minimization, there must be access to inexpensive and accurate monitoring mechanisms, along with
a minimum‘amouht of restrictions on trade, f a fairly simpie implemantation of the regulatory
process is not possible at a reasonable cost, than the program’é suécess will be minimized, possibly

negated.
lL.essons Learned in Other Environmental Fields

Thus far, only the theory of tradeable cradits has been discussed. Case studies sre nseded to
acquire a working knowledge of the practical aspects of tradeable credits. There are véry faw
tradeable credit programs that have been implemented and even fewer programs that have been in

existence long enough to draw any conclusions regarding the success of the program. The

- following case studies focus on: 1) lead trading, 2) the trade of phosphorous discharge credits at

the Dillon Reservoir, 3) water quality exchanges for the Fox River, and 4) air emission credit

trading. These programs were chosen for examination due to the availability of literature




Lead Trading: In 1982 the U.S. EPA instituted a program which phased-out the use of lead in
gasoling. This program utilized tradable cfedits. A stepped approach was used to reach the EPA’s
goal which was to phase-out lead in gasciine by December 31, 1987. In 1982 each refinery was '
issued a permit to utilize lead in the production of gasoline at a reduced level. The amount of lead
permitted in gasoline at each refinery was determined by reducing the amount of lead by a certain
percent based on the refinery’s use of lead in 1982. These permits expired yearly and new permits
with reduced lead imits were issued. In 1985 8 baning program was introduced which allowed
refineries to save, or bank, their credits for future use or future sales. The EPA placed no
restrictions on tha trade of lead credits; however, before bénking was introduced, credits could not
be carriad over from year to vear. The lead credit trading program was highly successful. Over
haif the refineries in the U..S_. engaged in trading that resuited in savings estimated to be hundreds

~ of millions of dollars {Hahn and Hester 387}, The success of this program can be attributed 1o
three elements: 1) pre-existing markat and regulatory structure, 2) the distribution of compliance

responsibilities, and 3) financial incentives.

The p?e~existing markset structure in the réfinery industry facilitated the flow of market information,
while the established:regulatory practices used 1o monitor refineriss ensured that an imp!arﬁentation
plan with strong moniforing and enforcement capabi!ities could be developed. The volume of trade
that ocourred can be attributed to the "well-established markets in refinery feedstocks and
products”, which resulted in "personnel at different refineries who were accustomed to conducting,
transactions with each other” (Hahh and Mester 390). The familiarity within the industry facilitated
the flow of information regarding the availability of lead credits. The use of pre-existing reporting
mechanisms facilitated the smooth implementation of the program including monitoring and

enforcement capabilities.

The distribution of combliance respﬂonsibiiity not only ensured that the burden of compliance was
shared equitably, it also politically neutralized the policy by creating a win-win outcoms t;or éﬂ the
players. A phase-out of lead in gasoling was planned before the tradegbie cradit program was
established.' Without tradeabls credits all entities would have been required to adhere 1o the same
standards. It is likely that a number of smaller refineries would not have been able to absorb the
large capital costs needed to retrofit refinaries for the production of gasoling without lead.
Tradeable credits were incorporated into the phase-out plan in an attempt 1o give smaller refinerias -
flexibility in the approach they utilized to ease lead out of the refining process. The trading of lead
credits ensurad that an equitable distribution of~ the cost of compliance was achieved by allowing

those able to most cost-effectively absorb the compliance costs the ability to do so and thoss

8




-experiencing higher costs of compliance an opportunity to pay a lower cost to comply with the law

by purchasing lead credits. This allowed entities an opportunity to pay the lowest marginal cost of

compliance.

The financial mechanics of the lead phase-out tradeable credit program ensured that incentives
were created to achieve the environmental goals with reduéed overall costs. Transaction costs
were held to a minimum by using pre-existing record keeping methods that refineries were already
using to monitor com'p!iance, restrictions on trade were minimized and market information was
plentiful; all worked to reduce the overall costs of the program. Financial rewards existed for those
able to deve!dp original approachas to the slimination of lead in gasoline in an attempt to sall any

credits created at a profit.

The lead trading program 6ioseiy resembled a fully functioning free market. Buyers and sellers of
credits wers able 10 engags in trade with a minimal amount of ?nterferancs impeding the equitable

distribution of the compliance burden.

Dillon Reservoir, Coldrg_q_g_: The Dillon Reservoir phosphorous trade program was established in
1984 in an attempt to mitigate environmentél damage caused bsr point and non-boint phosphorous
discharge into the Dillon Reservoir. Point and non-point sources refer to stationary and diffused
sources, raspectively. The main contributing point source was sewage treatment plants; ﬁon-point
sources included primary septic systams and urban-runoff (Hahn and Hester 324). The large
disparity in the costs of control prompted officials to pursue a tradeable credit program. Point:

source controls were estimatad 10 cost as much as $860 to remove one pound of phosphorous,

while non-point sources were estimated at $119 to remove one pound of phosphorous {Hahn and

Hester 394). New non-point sources ars required to use appropriaté control technology or obtain
credits to offset their phosphorous discharge so that the collective goal is maintainegi lLe\}itas and
Rader 12). Due 10 the difficulty associated with monitoring reductions in noa-point phosphorbus
discharge, a conservative approach was taken in which point/non-point transsctions are reguired o0
ocour at @ 1:2 ratio; thus, one unit of point sourcs reduction has to be offget by two units of non- -

point reduction {Hahn and Hester 3584}, Point sources are required to install non-point control

~mechanisms instead of purchasing credits (Hahn and Stavins 18). This requirement eliminates the

need for regulatory agencies to assign specific environmental responsibility to non-point sources -
which are difficuit to determine. It also anables point sources to realize minimal transaction cosis
by sllowing them to install controls directly instead of purchasing credits from non-point sources of
poliution that are likely to add a profit margin to the cost of control. " While non-point sources are

9




not held individually responsible for reaching a phosphorous discharge goal, a coliective goal for all

non-point phosphorous discharged has been established.

Although this program incorporateés low transaction cosis, monitoring capabilities, political
neutrality and financial incentives for finding innovative ways to reduce phosphorous dischargs,
improved operating efficiency of sewage treatment plants reduced the amount of phosphorous
discharge below the goals set in the trade program for point sources. This negated the origimﬂ~
intent of the ‘program to faciiitate point/non-poiht trades; however, non»pointlnoﬁapoin,t trades have
occurred. -New non-point sources created b\} housing developments and the like have used the ‘
trade system to pay for other non-point controls which are less expensive than the control -

measures needed for their discharge (Levitas and Rader 12).

Although the Dillon Reservoir trade program does not function as it was intended, the program has
been successful in meeting its goals by utilizing market mechanisms. The crestion of control trade
me‘chanisms aliows both point and non-point sources to utilize market forces to allocate resources

in the most cost-effective manner.

Fox River, Wisconsin: in 1981 Wisconsin enacted legisiation to limit waste discharged into the Fox -

"River which increases bio)dgica! oxygen demand (BOD). Under this legisiation only point sources
are regulated, more specifically péper mills and-municipal wastewater plants. These regulations
assign property rights to discharge BOD to po"mt spurces which can be traded "only if the plant .
acquiring rights is new, or is increasing its production, or is unable to meset the discharge limits in
its permit despite optimal operation of its treatment facilities” (Hahn and Hester 392). Permit rights
that have been traded expire. when the seiler’s perﬁit is téfminated, a maximum of five years, Dus
to thé restrictions imposed 'on trades, the program’s results havs been dismal. Initial estimates
projected that a savings of $7 million per year would be realized due to trades; howevaer, in "the six
years that the program has been in existence, there has been only one trade” {Hahn §7-98). .

‘ ‘ |
Restricting trads to new or expanding plants, or entities that have exhausteq gif other control
measures creates: 1) disincen'tives to trade, 2) an uneguitable distribution of control responsibility,
and 3) increased total costs. One of the main foundations of a tra&eable credit program is the
ability to trade freely. By restricting trade to entities that have exhausted all other control options,
Wisconsin has s‘imp!y attached a tradeable credit program to a command and control policy. Most. '
pollution control standards are based on projected reductions that can be realized if the best

available control technology (BACT) were used. By necessitating that all control technotbgy
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available be used, in essence, Wisconsin has ensured that the limit will be met and the need for
trading will be negated. Mandating the use of control technology also assures higher total costs.
Instead of sesking out firms that are able to most cost-effecgively control BOD, entities are forced
1o utilize control technology regardiess of cost. This ingreases the total cost of control and
prevents costs from being equitably distributed Because some firms will be paying substantially

maore than others for the same amount of control.

The expiration of permits also contributes to the faiﬁure of this program. Information regarding the
status of traded credits after the expiration of the seller's permit is unavailable; thus, entities are
less likely to risk losing a purchased credit and trades are less likely to occur. The uncertainty of

the perrhit market combined with restrictions on trade are undoubtedly the two major downfalls_ of

this trade program.

Air Quality, United States Environmental Protection Agency: The United States Environmental

Protection Agency (EPA) established an emissions trading program in 1974 in an attempt to allow
greater flexibility to firms trying to comp!'y with the C!ean‘ Ajr Act. Undéf the trading program -
property rights are a.é{signed énd traded which aliow entities to emit specific types of air pollutants.
For the implementation of this program, the EPA segmented the U.8. into 247 air districts which
aither meset air quality standards, referred to as attainmenf arsas or do no’t,‘ which are réferred 10 a8
non-attainment areas. EPA regulations allow two typeé of trade: 1} intarnal trades which occue
within the same firm having multiple emission sources, and 2) external trades which occur between
firms. The EPA has established the basic terms of trade for emissions; however, it is up 1o the
stats 10 dete&nine if and which segmants of the program'wili be implamanted. h; SOMBS Cases,

state governments are also respt;nsible for implamentation. Currently, the EPA allows states to

engage in four types of emission credit trading: 1) netting, 2) bubbles, 3} offsets, and 4} banking.

Netting allows entities the opportunity to continue emitting poliutants that have been controlled if 2
source within the same firm reduces its emissions by gn equal amount. Natting is con_troned at the
state level and is exclusively an internal trade. Estimates for the number of netting transaction that
have occurred as of 1989 range between 5,000 and 12,000 (Hahn and Hester 373). Estimated
cost savings.from netting range between $525 million and $12 billion for the same time period’
{Hahn and Hester 373).

Bubbles are created when a limit to the amount of emissions is imposed on a singie plant with

multi-source emissions. . Credits are created when one source reduces emissions allowing another
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source 1o produce more emissions $o long as aggregate emissions do not surpass the established
limit. Between 1874 and 1989 an estimated 150 bubbles were created at an estimated savings of
$435 million {(Hahn and Mester 374). Trades utilizing bubbles have been approved at both the state

and federal level.

in non-atiainment areas, offsets are required for new entities or entities wishing to expand
progduction, commonly cailed modified sources. Offsets refer to new or madified sources obtaining
credits from existing sources in order to offset the amount of emissions the new of modified source
will produce. This provision allows new and expanding entities an opportunity to engage in
business without further eroding the air quality in non-attainment areas,  The number.of offget
transactions reached 2000 in 1989 (Hahn and Hester 373). A cost savings for offsets can not be
determined because offsets "resuit in no direct emission control cost ;avings because the use 6f

offsats does not aliow a firm to avoid any emission limits™ {Hahn and Hester 378},

Banking allows firms to create emission credits for use at a later date. Between 1974 and 1989
only 100 banking transactions were approved. This may-be due to the fact that the EPA has left
the development of banking programs largely to the states, which may discourage them due to the

high costs associated with developing these programs.

The EPA’s emission trading -program has bean somawhat successful; however, greater success
could be attained if access to information were expandad, monitoring devices were raadily
accessible and permits wers conducive to the achievement of air quality goals. Lack of access to
information inhibits some states from developing emissioh trading programs. Many states have
found that the cost of obtaining information to develop a program too great or that the necessary
information is ur*ar:waiiable.~ Much of the information regarding emissions is obtainable oniy by
utilizing expensive monitoring equipment. In addition, historical data is often 'difﬁcu!t,‘if not
impossible, to obtain. For example, the banking program reguires access to historical information
regarding emissions, in some cases this information is impossible to obtain because historical data
has not been kept or is incompatible with accounting systems now requirad. If the EPA had
specified more complate information regarding the implamantation of tradeable credit programs,
less investment in acquiring information would be needed and more states would be likely to

participate in emission trading programs.

Air quality throughout the U.S. varies greatly. The type and amount of poliution needed to cause
adverse effects to air quality varies greatly between the 247 air districts throughout the U.S.;
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however, permit limits have been set uniformiy for all firms in varying districts. In some instances
the air quality standards set by "individual source permits (are) not sufficiently stringent encugh to
enable states to attain air quality standards” (Hahn and Hester 715), This makes it possible for all
the firms within a district to be in compliance, without the district itself attaining air quality goals.

If individual permit'limits were stringent enough for all districts to meet their air quality goals, more

trade would occur.

While the EPA’s emission trading program has had its faults, it alsc has had its successes. The
large volume of trading whiqh has occurred in netting and buﬁble prograrﬁs is due 1o lowser
transactiop costs associated with internal trades and the decentra!i‘zatiovn of some aspects of the
program;. Internal trades facilitate the reduﬁtion of transaction costs by sliminating the need to
acqguire market information and the elimination of the seller’s profit. ?fexibility in meeting permii
requiremants was facilitated by the decentralization of decision making, Netting and bubble
programs allowed firms the flexibility of deciding which sources within the firm are most cost
effective to control and which sources should be allowea 10 maintain orf increase emissions. Thess
programs decentralize decision making, allowing individual firms to determine the most cost -

effective mixture of controis to pursde.
Applications to Waste Integrated Management

Tradeable credits can be applied to four different types of integrated waste management programs:
1} minimum content and other product requirements, 2} utilization requirements, 3) multiple
compliance options, and 4} diversion raguiremants. The following section explainsg the mechanics
of each applic_ation and provides examples, inciuding'a discussion of Whether,tha option given as an

example is likely to benefit fram a tradeable credit program,

Minimum Content: Minimum content laws raequire that entities use a certain amount of

postconsumer or secondary material in the production or purchase of 3 new product. in Californie,

there are four such laws that have been fully implemented: 1) printers and publishers in California

- are required to ensure that at least 50 percent of the newsprint they use is manufactured from at

least 40 percent postconsumer fiber by weight by the year 2000, 2) trash bags made or sold in
California, which exceed a specified thickness, are required to contain at least 30 percent
postconsumer material by 1995, 3} glass bottles are required to attain increasing levels of
secondary content until the year 2005, and 4) fiberglass building insulation made or soid in

California is required to be produced with specified pércentagés of glase cullet,
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Theoretically, a tradeable credit program could be implemented in conjunction with any of these, or
other minimum content mandates. This paper will use California’s newsprint legisiation to illustrate

the mechanics of applying a tradeabls credit program o minimum content legislation,

The California law mandating printers and publishers to ensure that 50 percent of the newsprint
they use contain a minimum of 40 percent postéonsumér fiber involves a steppéd approach. The
current minimum use requirement is at' 25 pércent, increasing to 30 percent by 1994, 35 percant
by 1986, 40 percent by 1998, and 50 percent by the year 2000. A tradeable credit program would
apply this .goal to ali newsprint. Hesponsibititv for meeting specific goals could then be assigned 10

individual printers and publishers, and credit trades could be facilitated.

insteéd'of éssigbing the “right to poliute”™ as do many other tradeabls _credit programs, when
applied to minimum content for nev\;sprint, the "right to use vi}gin materials”™ is assignad,

Currently, printers and publishers are free to use up to 75% virgin newsprint. The assigned amount
of virgin newsprint that can be used then decreases by 5 percant every other yéar ungl the year

2000 at which time the requirement stays at 50 percent.

in some instances, printers and publishars may be able to increass their use of recycled-contant
newsprint above that year's requirement, creating recycled-content newsprint credits. These
credits could then be sold to printers and publishers who find it advantageous to purchase credits

rather than reducs their use of virgin materials.

The free flowing trade of credits is the last element which must be incorporated into a tradeable
credit program. This should be accomplished by imposing as little government interference as
"possible in an attempt to ksep transaction costs to a minimum. The fact that the minimum content
law for ne;/vsprint utilizes a stepped approach 1o reaching its goal dictates that an additional
concern be addressed: will the ¢redits exchanged expire e'very other vear when the minimum-
content requirement increases? If credits were to expjre, printers and publigshers would be required
to acquire new cradits. Howaver, if they wers allowsd to bank cradits they could carry them over
into the following vear for use or trade.

The mere ability to adapt a tradeable credit program to a minimum contant law is not enocugh to
“ensure that tradeable credits will produce benefits. The attributes outlined earlier in this paper must
also be present. In addition, the application of tradeabls credits must avoid the crestion of

monopolies which give a single entity, or a small number of entities, an unfair advantage over the ~
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others being regulated.

1 3 tradeable credit program were implemented in conjunction with the minimum content law that
regulates newsprint, the application of tradable credits would do little to increase minimum recycled
content newsprint use due to the fact that 87 percent of all newsprint used in California is recycled

content newsprint. This exceeds the maximum requirement of 50 percent by 17 percent.

In addition, it is likely that a very small number of entities would contro! the majority of credits,
creating a monopolistic or and oligopolistic® market for credits. In 1992 there were two entities that
consumed approximately 53 percent of the total amount of recycled content newsprint used in
California. One entity utilized 100 percent post-consumer fiber and consumed 40 percent of the
total newsprint used in California. The other entity utilized 80 percent post-consumer fiber and
consumed 13 percent of the total newsprint used in California®. Together, these two entities
utilized post-consumaer fiber at a rate in excess of the 50 percent utilization rate requirement
mandated for the entire industry in the vear 2000. if a tradeable credit program were implemented,
the two entities comprising the oligopoly would be able to sell credits squivalent to approximately
25 percent of the total utiiizatioﬁ needed to meet the industry goal. Thus, those fnvol\}ed in the
cligopoly would have an unfair advantage gver the others being regulated. Additional credits or
investments in de-inking capacity would need to be utilized only if manufacturers increased .
production or another firm wished to enter the market; thus, incentives for technology utilization

and the creation of additional credits ars minimal.

The application of tradeable credits to minimum content requirements exemplifies the need to
examineg the application of tradeable credits 1o minimum content laws on a case by case basis. The
characteristics of a given market and the specifics of minimum content legisiation should datarmine

whether the application of a tradeabie credit program is appropriate,

Utilization Rates: Utilization rates require manufacturers to ensure that a specific amount of the
primary materials used in their products are utilized as secondary materials. The mechanics of this

type of program are almast identical to those of a generic tradeable credit program: 1) a goal is

*Oligopolistic refers to a market situation in which very few entities control a cammaodity or
service,

*This information was gleaned. from a database developed by Kay Oro, staff at the intagrated
Waste Management Board.
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assigned to an industry, 2) responsibility for a certain portion of the goal is assigned to each entity
within the regulated industry, and 3) trades are allowed to occur. The two programs diverge in that,
under a utilization rate program, utilization can occur either within the same industry or outside of -
that industry, providing greater flexibility for the regulated entity. On the other hand, tradeable
credit programs usually restrict the number of entities that can participate by requiring compliance
to occur within a single or .specified number of industries and often within a specific jurisdiction, :
resulting in a more efficient monitoring system. Despite these differences, tradeable credits could

¢

theoretically be used in conjunction with a utilization rate program.

Utilization rates have the potential to be agp!ied on a broad basis affecting many types of produéts
or packages. Tradeable credits could be used as a compliance mechanism. However, the application
of tradeable credits to utilization rates, would be redundant, with the possibiﬁtv of negating arly
benefit either program would provide on a stand alone basis. If these two programs were
implemented togetﬁer, manufacturers would not only be responsible for ensuring that s specified
amount of saecondary material were utilized, they would also be responsible for supplying paperwork
to the regulating entity to prove that the credits were gernmeratad before they were exchanged. By
requiring manufactures to submit proof of compliance and raquiring the credit to be gensrated
before it is sold, manufacturers would be subject to an additional layer of bureaucracy thai would
not be present under a program that relied exclusively on minimal documentaﬁo_n to demonsirate’
utilization. Additionally, by expanding the regulated pobulation to be consistent with utilization rats
programs, the ease of monitoring often associated with wradeable cradit programe would be negated
by the need for each pa(ticipént to prove complianée which could pose a monitoring problem for
the regulating entity due to the large volume of records that would need to be raviewed. A low
compliance rate may result due to the fact that regulators would be unable to conduct frequent
audits. Thus, the benefits associated with both programs, ease of monitoring and flexibility, ere

negated.

There is no cut and dry prescription for applying tradeable credit and utifization rate programs to
integrated waste management policies. Each proposal‘ should be analyzed on its own merit and the
decision to implement any particular program should be made on a case by case basis. The goal of
the policy is likely to dictate the type of program implemented: tradeabls credits wﬁich, rasult in

high compliance rates or utilization rates which offer entities maximum Haxibility,

- Multipte Compliance Options: The possibility of applying tradeable credits should alse be examined

for legislation that offers multiple compliance options. SB 235, or the Rigid Plastic Packaging
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Containers (RPPC) Act, requires manufacturers of RPPCs to achieve one of four compliance options:

1} source reduction, 2} reuse and refill, 3} recycling rate, or 4} postconsumer content.

In their "Conceptual‘Plan to implement the Rigid Plastic Packaging Container Act”, Ernst. & Young®
recommend the use of tradeable credits to heip thoss entities that must alsb comply with
regulations imposed by the U.S. Food and Drug Administration (FciA) comply with the RPPC Act.”
Erhst & Youﬁg advocate applying tradeable credits to all complisnce options. Howsver, they
suggest prohibiting trades across unliike options. This has the dual effect of allowing reguiated
entities more flexibilify to achieve compliance, while streamiining the monitoring process by
allaviating the need to arbitrarily weigh the alternatives relative to each other to crearé the credit

conversion factor necessary for trades between unlike compliance options.

Although the tradable credits option would be available to all program participants, it is of special
'beneﬁt to those .entities that maﬁufacture products regulated b\} the FDA. These entities have
sxpressad concern over their ability to simultansously cémpiy with the RPPC Act and FDA
regulations, but a tradable credits program would allow them to remain in compliance with FDA
regulations and still éomributé to the RPPC Act's goals. Thus, by instituting a tradable crédits
prograrﬁ, the scope of regulated entities is maintained and additional source reduction, ragycling,
reuse, or pastconsumer content use occurs. This ensures that one of the goals of the RPPC Act, to

increase the amount of recycled material in RPPCs, can be achieved.

It a tradeable credit program is not implemented in conjunction with the RPPC Act, then ons of two
things will likely occur: 1] entitiss regulated by the FDA may choose not to pursue recycling rate
options and, therefore, may be unable to comply with any of the 6ptidns and will face penalties, or
2) exemptions will have to be granted. Neither scenario increases the amount of recycled material
in RPPCs.

Incorporating a tradable credits component into the RPPC Act’s framework is compatible with the

®Ernst and Young is a contractor that was comm:ssconed bv the Board to develop the
implemantation plan for $B 235,

’Entities regulated by the FDA have stated they are constrained in their ability to comply with
SB 235's provisions. They are constrained because the FDA regulatas their ability to reuss, refill,

- or use postconsumer content in RPPCs, they have already source reduced to the margin and cannot

forsee additicnal opportunities for source reduction in the near future, and the racycling rates are
beyond their control.
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Act’s goals, and, because many eéntities ciaém they will have difficulty achieving compliance,
rradabie credits may actually result in increased waste diversion and/or postconumaer material
usage. In the future, it will be necessary to examine the merits of applying tradeable credits to
multiple compliance option legisiation on a case by case bases. Not only is it necessary 10 examine

the market in which the exchanges will ocour vis a vis each compliance option, it is also necessary

‘to evaluate the effects that the application of tradeable credits could have on compliance options

vis a vis each other.

Attaining AB 939 Goals: Tradeable credits could be applied to waste diversion goals mandated by

AB 938. In essence, property rights have already been assigned to local jurisdictions.who are
responsible for’reducing their Qvaste by 25 percent in 1935 and 50 percent in 2000, If jurisdictions
were allowed to trade credits created by diverting waste in excess of their mandated goal, lower
total costs could be achieved without jeopardizing statewide waste diversion. goals. Currang
reporting requirements embodied in SRRE’s and annual reports could be expanded to include a
reporting element for trades. Monitoring practices'cou!d Be facilitated by the current law which
calculates diversion at the landfill, and any additional divérsion wduld"be calculated with or w@thout

the existence of tradeable credits; thus, adding nothing 1o transaction costs.

AB 2484, which was incorporated into the Integrated Waste Management Act, allows the
formation of regional agencies by cities or counties that are located in a rural area and have a
combined population of 250,000 or less. Some have equated regionalization to tradeable credits,
however, this is not the case. By limiting the size and ge"ographical proximity in which
regionalization can take place, the incentive to combine efforts is greatly diminished. Many rural

areas that are close in proximity share similar if not identical waste management problems. Unless

these cities or counties aré planning to take advantage of economies of scale, there is little benafit -

to regionalization. Even if the cities and counties do not all share the same waste management
problems, why would one city or county want to take on the problems of another, receiving

(Y

nothing in return?

A tradeable credit policy would allow all cities and counties to specialize in their area of waste
diversion expertise generatiné credits to sell to counties unable to cost-effectively divert their |
waste. Like regionalization, a tradeable credit program would also create incentives for some
jurisdictions to take advantage of economies of scalé and invest in diversion technology that would -
otherwise fail to be cost-effective. .However, unlike regionalization, tradeable cradits would alse

spread the costs of compliance more equitably across jurisdictions, possibly allowing smalier
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jurisdictions with limited waste management infrastructure an opportunity to realize lower waste

diversion costs.

While the benefits of a tradeable credit program could be significant, some would argue that a
tradeable credit program would detract from the intent of AB 939. AB 839 mandates that sach
jurisdiction reduce its waste, not a collective reduction for the state. It could be argued that the
intent of holding individual jurisdictions responsible for wéste reduction is an attempt to ensure that
all Californian’s alter their waste disposal habits, Ih this case, a tradeable credit program would be
contrary to the intent of the law because the purchasé of credits would allow a community to
continue its waste disposal practices. If the intent of AB 939 was to indeed modify public behavior,
then tradéable credits would definitely defeat this purpose; however, if the goal is to most
efficiently reduce California’s waste b§/ 25 percent in 1995 and 50 percent in 2000, then tracdeable
credits could facilitate a cost-effective method of attaining that goal.
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