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Abstract

This paper is based on the results of a case study on market based instruments (MBIs) for pollution
prevention for the sted sector in India Four policy scenarios, combining command and control
measures - ie discharge standards - with market based instruments, such as pollution charges and
intra-plant trades, are evaluated and ranked according to five criteria. Scenario rankings show that
the performance of policy measures changes when quditative assessments of adminigrative
feasbility and public trangparency are added to the more precise criteria of environmenta efficiency,
cost effectiveness and incentive provison. Assessments on the basis of the latter three give high
grades to certain types of MBIs, whereas eval uations on political acceptability are not as favourable.

Resumen

Esta monografia se basa en resultados obtenidos en un estudio de caso sobre € uso de instrumentos
de mercado parala prevencion de la contaminacion en € sector del acero enlalndia. Con laayuda
de cinco criterios se evdlan y cladfican cuatro escenarios de politica en los que se combinan
medidas de comando y control, como por gemplo estandares de evacuacion, con instrumentos de
mercado, taes como gravamenes a la contaminacion y comercio a interior de establecimientos
productivos. Estas evauaciones muestran que & desempefio de las medidas de politica varia
cuando a criterios cuantitativos como los de eficiencia ambientd, rentabilided y creacion de
incentivos se afiaden juicios cuditativos acerca de factibilidad adminigrativay trangparencia publica.

Las evduaciones ingpiradas en criterios cuantitativos le asignan un ato puntge a ciertos tipos de
instrumentos de mercado; sn embargo, € uso de criterios de aceptacion politica no los favorece en
lamismamedida

Abrégé

Ce texte repose sur les résultats d'une étude concernant des instruments basés sur le marché (IBM),
degtinés a lafiliere sidérurgique indienne pour y prévenir la pollution. Sont évalués et classés sdon
cing criteres, quatre scénarios combinant des mesures de commande et de controle - c.-ad. des
normes d'effluence - mises en cauvre a l'aide dinstruments basés sur le marché, tes que les taxes a
la pollution et les échanges a l'intérieur des usnes. Le classement des scénarios montre que les
performances des mesures d'ordre politique changent quand on goute les évduations qualitatives
(faisabilité adminidrative et trangparence publique) aux criteres plus précis que sont I'efficacité
environnementade, I'efficacité-colit et I'éablissement de mesures incitatives.  Les évauations
effectuées a partir de ces trois derniers critéres aboutissent a un classement éeve de certains types
d1BM, dors que celles qui reposent sur |'acceptabilité politique saverent moins favorables.
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| ntroduction

The 1990s have seen a growing globd interest in the potentiad of market based instruments (MBIS)
for pollution prevention. A new dliance of policy makers enlightened indudridigts and
environmentaists has emerged, which sees MBIs both as a necessary complement to market-
friendly economic policies, and as a powerful tool for reducing environmentad damege and
conserving natura resources. A number of countries, mainly in Europe and the USA, have indtituted
pollution prevention policies based on economic incentives and market based ingruments.
However, the introduction of MBIs designed on the basis of economic techniques such as cost
minimisation models of pollution abatement, has so far been limited, even in developed countries.
Mogt first generation gpplications of economic incentives in OECD and other countries have been
based on a pragmatic approach, often conceived within an overarching command and control
framework (OECD, 1994). Thus, most pollution charges have been used primarily to raise
revenues for environmentd action, with the am of providing incentives for pollution prevention as a
secondary or subsequent goa. The evolution of the Dutch Surface Water Charge is a good
example of this first generation. Even tradable permit schemes in the USA have traditiondly been
basad on negotiated agreements developed by the US Environmenta Protection Agency (EPA),
and not on economic models.

Recently, a second generation of MBIs has emerged, characterised by a comprehensive gpplication
of the economic gpproach both in the andyss of the environmenta problem to be tackled and in the
design of the instrument itsalf. The Swedish Nitrogen Oxide Charge is a case in point, where the
Ministry of Environment linked the rate set for emissons of nitrogen oxides from power detions to
edimates of abatement costs. Recent tradable permit schemes in the USA dso take this
comprehensive gpproach. Among developing countries, the Maaysan pdm oil efluent charge is
one example of how economic methods and techniques have been utilised to design market based
insruments.

Another example is the recently completed study by the Internationd Indtitute for Environment and
Development, (IIED) and the Confederation of Indian Industries (ClI) on “Application of MBIs for
Pollution Prevention: A Case Study of the Stedl Sector in India, on which this paper is based. *We
attempt to evauate the results of the study (henceforth referred to as the stedl study) with a view to
obtaining some genera principles and ideas about the performance of dternative policy scenarios
that combine command and control measures (CAC) with MBIs. The sted study in India proposes
four policy scenarios that include various combinations of discharge standards and pollution charges
and intra plant trades for five pollutants. totd suspended solids, cyanide, phenol, ammoniaca
nitrogen (water pollutants) and suspended particulate metter (air). These scenarios have been
developed on the basis of cost minimisation models of pollution abatement of the type described by
Stavins (1993). In the present paper we provide some ingghts gained from the results of that study
relating to the performance of dternative policy options.

The paper is sructured as follows. The first section provides a brief description of the methodology
used in the sted study to design policy options. Thisis followed by a description of the four policy

! The present paper is based on the preliminary results of this study.
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scenarios.  As an example, we dso date the findings pertaining to one water pollutant, tota
suspended solids (TSS), for each scenario. Next we describe the five criteria used to evauate the
policy options. Three of these criteria are quantifiable and can be assessed farly rigoroudy,
whereas the remaining two are more ambiguous and findings would vary depending on the prevailing
conditions in-country and for the sector as awhole. We find that the ranking based on quantitative
assessments changes condderably when the more quditative judgements are included. The
concluding section of the paper is devoted to more generd policy and corporate implications of
introducing MBIs in a deveoping country with typicdly wesk monitoring and enforcement
capabilities for pollution contral.
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M ethodology

A basic objective of MBIsis to promote the efficient use and dlocation of environmental resources
S0 that the socidly optimad level of economic activity coincides with the private optimum.  In other
words, the external costs of pollution, which result in the divergence between private and socia
objectives, should be interndised with the help of economic indruments. Full interndisation of
pollution costs would occur when the marginad abatement costs are equd to the margina damage
cods. This will give an "efficent” levd of pollution control. In practice however it is difficult to
estimate the damage costs resulting from pollution emissons” and therefore difficult to arive a an
ided "Pigouvian” tax that exactly reflects the margind cogts of pallution.

A second best approach then is to estimate "cost effective” pollution control dlocations that equate
the margind cogts of controlling pollution across firms. This may be done for example by levying a
per unit tax on pollution discharged or by tradable pollution permits, which in turn provide the right
incentive to individud firms for cogt effective totd investment in pollution control. Under conditions
of perfect competition and profit maximisation this procedure is the least cost method for achieving
gpecified abatement targets.  The following paragraphs illudtrate the theoreticd framework
underlying the development of two types of MBIs pollution charges and tradable permits. Thisis
done for a smplified abstract case to demondirate the economic rationale and cost effectiveness of
using market based ingruments.

Pallution charges

Figure 1 illustrates the cost effective policy approach for a uniformly mixed flow pollutant® for a two
firm case. The andys's assumes tha firms are cost minimising and operate in a perfectly competitive
world.

Taking aggregate desired abatement level to be fixed at A “we then ask the question: how can this
be achieved in the most cogt effective manner? If we were to consider only two firms with margina
abatement costs MAC1 and MAC2, then the least cost method would require dlocating the
aggregate abatement level between the two factories in a manner that equates their margina
abatement costs (MAC1=MAC?2). The pollution charge is then set a t*=MAC1=MAC2, which
equates the MAC of dl firms but dlows them to abate a different levels. The impostion of the
charge induces firms to change pollution emission levels in accordance with ther repective margina
abatement costs. With the pollution charge, the total costs of abatement are the sum of OXA; and
OYA.. If the government were to set an ambient (aggregate) standard at A" in place of the pollution

2 A number of valuation methods such as hedonic pricing, travel cost, contingent valuation, dose response
functions etc. are used to estimate environmental resource prices. |n practice however it can be extremely difficult
and costly to undertake these valuation exercises.

3 A flow pollutant does not accumulate in the environment over time. A uniformly mixed pollutant is one for
which the location of individual emissions has no effect on ambient pollution concentrations. The more complex
case of non uniformly mixed pollutants can be developed by examining charges and permit schemes based on
ambient levels rather than emission levels and permits.

* Note that the desired level of pollution control is taken as exogenously determined and remains a question mark.
Oneway to ascertain thelevel of A” isto use prevailing ambient or emission standards as benchmarks.
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tax, the total costs of abatement would be higher & OZA™ plus OWA™. Moreover the government
would require detailed information on the costs faced by each source.

It should be noted that the above result is valid only under the assumption that cost curves are
accurately estimated. If the true margina abatement cost curve is above the estimated curve then
depending on the eadticity of the margina benefits with respect to the pollutant, it may well be that a
uniform standard would minimise the net loss in socid surplus.  In addition, the gpproach is ussful
only if the margina abatement costs across different sources are very different.

Figure 1

Tradable Permits

Tradable permits offer an dternative way to minimise the total costs of abatement and achieve cost
effective pollution control. For purposes of illugtration it is assumed once again that there is perfect
competition and firms maximise profits.  The government uniformly alocates a fixed amount of
permits to each firm. Firms are free to trade permits anongst themsalves. It is aso assumed for the
moment that there are no transaction costs and that there is no entry or exit from the permit market.
In redlity, of course, the assumption of zero transaction costs’ is highly improbable. The implications
of thisfor tradable permits have been studied in some detail by Robert Stavins (Stavins 1993).

Assuming that the government alocates emisson permits equivaent to 7.5 tonnes of pollutant each
to the two firms facing margind abatement cogt functions as depicted in figure 2, the firms will gart
to exchange permits until they reach point E where any further gains from trade have been
diminated. At dl pointsto theleft of E firm 2 will be willing to buy permits a a price lessthan C and
therefore controls less (dnce it is has higher costs of control), and firm 1 will sell permits at a price
greater than A and therefore controls more. This exchange will continue until point E where the total
level of pollution contral isequd to the desired level.

Figure 2

5Transaction costs of exchanging permits can be classified into three broad categories: search and information
costs; bargaining and decision costs; and, monitoring and enforcement costs. Search and information costs arise
because a potential buyer of an emission permit spends time, effort and possibly money (if a broker is hired) in
locating a seller. Bargaining costs are incurred for fees for legal, brokerage and insurance services . Monitoring
and enforcement costs are borne by the government to ensure that emission reductions are compatible with
permits exchanged.
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There are two main variants of the trading system, depending on the manner in which the "bubbl€e" is
defined. The fird type is inter plant trading (as described above) which dlows routine shifts in
emisson limits among exiging plantsif tota emissons under the bubble do not increese. In this case
the bubble is usudly a geographica boundary defined over afarly vast areatha covers a number of
polluting indudtries. A second variant, in which the bubble is defined on the bads of a single large
firm, is that of intra plant trading. This dlows large firms with more than one discharge outfdl to
make trades that offer them the option of reducing pollution loads beyond discharge limits a one or
more outfal, and crediting it to other outfdls at the same facility so that the predetermined level of
pollution reduction or environmental standard is met. The trades may aso be subject to additiona
regtrictions such as the requirement that net discharge of traded pollutants must be less than the
discharge dlowed without trades by a certain reduction factor. The basic rationde and concept is
however the same asin inter plant trading.

It should be noted that inter industry trades of pollution permits as a means of cost effective pollution
prevention may not be a viable dternative in many developing countries if transaction costs of
exchanging permits are very high (Stavins, 1995). Since these cods are lower in the case of intra
plant trades, it may be better to design trading schemes for sngle large firms with multiple discharge
outfals as a firs step. Success in this initiative could pave the way for more ambitious ventures if
prerequisites for successful application, including low transaction codts, are met.

CREED Working Paper SeriesNo 11 S



Policy Scenarios

The sted study in India has used the basic conceptua framework described above to eaborate
three scenarios that combine the use of discharge standards and pollution charges. The fourth
scenario relates to intra plant trades. Due to data limitations it was not possible to rely purdly on the
economic gpproach for this scenario, and therefore a “negotiated settlement” approach of the kind
used by the US EPA in its sted water bubble was aso used (Industrial Economics Inc. 1994)

Pollution abatement cost functions were estimated for five pollutants (TSS, cyanide, phenal,
ammoniacal nitrogen, suspended particulate matter) discharged from different facilities operating in
two large integrated iron and sted mills. The data was collected by means of a questionnaire. This
was followed by persond interviews with the environment divison gaff of the two plants to verify
the data, fill in data gaps and daborate engineering cost functions for the five pollutants. A separate
engineering cost function for each discharging unit was estimated.

The decison to use engineering cost functions based on technologica treatment processes and
parameters rather than economic or behavioura cost functions was guided by practical condraints
of data and time avalability. A smilar andyss would be possble by deriving margind cost
equations from well behaved production functions maximised subject to input congraints of different
unitsin the sted plants.

Margina abatement cost functions were derived for each pollutant by differentiating tota abatement
costs. These equations were used, together with data on emissons and abatement levels to do a
number of smulations and iterations in order to equate margind costs across units and arive a
combinations of charges and standards that result in higher abatement levels a least cost to the
industry as awhole.

The following paragraphs describe four scenarios or policy options that are rdevant for the
introduction of MBIs for pollution prevention in the stedl indudtry in India All four scenarios alow
for the development of "hybrid" indruments that combine command and control measures with
€conomic incentives.

Scenario 1: Standard plus

A practicd environmental management system is likely to revolve around effluent standards which
reflect a socid consensus (or technocrats judgement) on an acceptable leve of environmentd
qudity. A system based on MBIs would aso need to employ some benchmark to indicate a
desred levd of environmenta qudity, which it would try and achieve in the most cost effective way.
This desired leve of environmentd quadity is implicit ether in ambient andards for ar and water
pollution or in discharge sandards. Each standard corresponds to a total level of pollution
abatement for the specific pollutant it pertainsto. The "standards plus’ scenario describes an option

where achargeislevied on those firms whose pollution levels exceed discharge sandards.
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Figure 3 illudtrates the generd idea behind the standards plus scheme for a pollutant " P'. The
upward doping lines indicate that pollution charges are directly proportiona to levels of emisson,
being st a margind abatement costs at each levd.

Figure3 Standard plus

Rs ( Charge/ Marginal Cost)

Year 3

Year 2

i

Yea 1

Emission
standard

The above diagram attempts to index the charge to inflation on an annual bass. Thisis reflected in
the annua upward escaation of the charge in accordance with the inflation rate.

Scenario 2: Pollution prevention rebate

This option is an extenson of the sandard plus scenario whereby arebate is provided to those firms
or units that are able to reduce pallution emisson levels below a specified amount (eg, the leve
inherent in the discharge standard). The idea of arebate isto provide further incentives for adoption
of pollution prevention methods and techniques. A rebate may be given to units who abate more
than the recommended standard. The amount of rebate will vary depending on how much revenue
is collected from pollution charges, and on the criteria for disoursement of environmentd funds. In
generd it is recommended that the rate of rebate should be lower than the charge level. One
example of a Smilar sysem is the Swedish nitrogen oxide charge, where the charge revenue is
returned to the polluting source in proportion to final energy output.

In the above two examples the charge is levied on the concentration of pollutant eg, on tota
suspended solids per unit of waste water. If firms exceed the concentration based standard, they
are charged a certain fee.  This type of incentive scheme has the inherent disadvantage that firms
could meet discharge standards and avoid fees by diluting their waste streams with fresh water.
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Moreover, it provides incentives for firms to meet discharge standards but not to go beyond the
level of abatement specified in the gandards, even if the margina cost of abatement is smdl. This
has been the experience in China where pollution control levies have not had the desired incentive
effect. As reported by Florig et d, "fees are not indexed for inflation, and, for state owned
enterprises, they can be included under costs and later compensated through price increases or tax
deductions’. To induce firms to go beyond compliance, a volume or mass based waste water
discharge fee would be more effective (Florig et d, 1995). We now turn to what is termed an "eco-
efficiency” charge that addresses some of the problems inherent in a concentration based charge.

Scenario 3: Eco-efficiency charge

The "eco-efficiency charge’ differs from the two scenarios aready described in that the charge is
levied on emissions per tonne of sted produced rather than on emisson concentrations. The scheme
would necessarily require that emisson standards aso be specified in terms of emissons per tonne
of sed. This would require a subgstantive reform of the existing system of concentration based
discharge standards.

Since the charge is linked to sted production it automaticaly adjuds to the rate of inflation.
However, there is a danger that with continuous increases in sted production accompanied by less
than proportionate changes in emissions, the incentive to reduce pollution beyond compliance may
erode. In order to safeguard againg this possbility a gradua tightening of the charge linked to
annual rates of increase in sted production isintroduced.

Scenario 4: Intra plant trading

As mentioned above, intra-plant trading schemes can be devised using second best cost
minimisation modds of the type used for moddling the firg three scenarios. Idedly we should use
such an economic analyss, based on margina abatement costs to devise a permitting syssem.  An
dternative gpproach isto arive a permit alocations through negotiations between polluting units.
This negotiated settlement route was adopted by the US Environmenta Protection Agency for its
sted water bubble policy (Industrid Economics Inc. 1994). The sted study combines the economic
gpproach with the "negotiated settlement” route to devise a set of experimenta intra plant trades for
TSS® in one of the stedl plants.

An illustration: cost effective TSSreduction

Modédling results for the policy options described above indicate that subgtantid gains in terms of
pollution reduction and cost savings are possible if existing discharge standards are combined with
pollution charges. Mass based schemes perform even better than concentration based schemes
since they pre-empt the option of diluting waste water. Tables 1 and 2 give asummary of the results
achieved for TSS abatement for scenarios one and three:

6 Cyanide, phenol and ammoniacal nitrogen were not suitable pollutants since there is only one discharge
outfall in the factory.
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Table 1: Scenario one: Standard plus (concentration based)

Scenario Total abatement Total abatement Total revenue
cost
Current standard (Concentration based): 100 1 16 mjjliontonnes ~ Rs 56.87 million Nil

mg per litre of wastewater

Standard plus: Current standard and a charge 7.76% increase  0.27% decrease Rs 10.1 million

of Rs 1,100 per litre of wastewater

Standard plus. atightened standard of 75 mg 9.48% increase 0.24% decrease Rs 13 million

per litre of wastewater and a charge of Rs
1,100 per mg per litre of wastewater

Table 2: Scenario three: Eco-efficiency standards plus (mass based)

Scenario Total abatement Total abatement Total revenue
cost
Current standard(mass based): 1.6kgof TSS 55023 23t0nnes  Rs623.47 million Nil

per tonne of finished steel

Standard plus. Current standard and a charge 570% increase 0.58% decrease Rs 88.9 million

of Rs 82,000 per kg of TSS per tonne of
finished steel

The bendfits of the two scenarios result from a combined reduction in abatement cost and in
pollution reduction, which in turn is a consequence of the fact that indudtries are trying to achieve a
certain level of pollution abatement a minimum cost.  With scenario one (concentration based
gandard plus charge) the percentage incresse in totd abatement, compared to the exigting
“standards alone’ policy is 7.76 and the percentage reduction in total abatement costsis 0.27. The
corresponding figures for scenario three (eco-efficiency) are 570 per cent and 0.58 per cent
respectively.” This demongtrates the additional advantages of switching to a mass based eco-
efficiency charge system.

An additiond advantage of the eco-efficiency charge is that it is more amenable to the introduction
of intra-plant trades where the "bubble"’ covers the sted plant, and slandards - in terms of emissons
per tonne of sted - are set at the factory gate.

The results described above point to the fact that a switch to mass based standards and charges
and/or intra-plant trades would result in subgtantid reduction in pollution discharges & a

7 It should be noted that the figures for total abatement and total abatement costs are not comparable under scenarios one and
three i.e. calculation of total abatement (and costs) under scenario three is made on the basis of a direct translation of
concentration based standard of 100 mg/litre to a mass based standard of 1.6 kg of TSS per tonne of steel. This does not mean
that the total abatement levels are comparable in absolute terms. What is comparable is the percentage change in abatement and
abatement costs when pollution charges are added on in both schemes.
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condderable saving to the industry as a whole. If these scenarios are compared with the existing
CAC system of discharge standards (which must be met by each unit within the plant) and ranked
according to criteria of environmentd efficiency and cost effectiveness, it emerges that eco-efficiency
standards plus charges perform the best followed by concentration based standards plus charges
(with or without rebate). One explanation for the better performance of a system based on totd
pollution loads per tonne of sted, is that it encompasses volume of waste water discharged. A
concentration based scenario may be ineffective in bringing down pollution loads (unless
accompanied by a wastewater charge) if firms resort to dilution of waste water. With a mass based
dandard or charge, dilution would no longer be an atractive option for industry, and
correspondingly pollution discharge levels will decrease. The results indicate, in addition, that this
may well be a alower cost to industry.

CREED Working Paper Series No 11 10



Scenario Rank Ordering

The previous section described four hybrid scenarios, combining command and control measures
with MBIs? within the generd decison framework of cost effectiveness. However, cost
effectiveness may not be the only objective of policy makers. Issues pertaining to distributiona
justice, political acceptability, adminigtrative feasibility, corporate response, monitoring, enforcement,
legad and indtitutiona requirements, are dso important. Any evauation of options open to policy
makers should investigate the impact the chosen option will have on these aspects as well. In this
paper we consder five criteria for ranking policy scenarios; these broadly cover the three ‘ES an
environmentd policy should satisfy: environmentd  effectiveness, economic efficiency and equity
(O'Connor, 1996). As discussed below not dl criteria can be measured in quantitative terms; in
particular measurements of distributive and equity impacts are difficult and necessitate a degree of
qualitetive judgemen.

In this paper the ditributive implications per se of the proposed policies are not directly anaysed.
We have instead concentrated on a related aspect of “politica acceptability”, which is dso
dependent on qualitative assessments. Two congderations become important: one is the potentia
oppodgition from sted producers on whom the tax is to be levied; and the other is that of public
trangparency of the policy indrument. The former problem ie. that of political oppostion from
indugtry, is addressed by maintaining revenue neutrdity of the tax in two ways. offering the possibility
of a pollution prevention rebate and setting up a pollution prevention fund from the proceeds of the
charge. The question of public trangparency is discussed further in the following paragraphs.

Criteria

The evduation criteria used in this paper derive from the broader concerns of efficiency,
effectiveness and politica acceptability. These are as follows (see Kumar and Sherif, 1994):

1. Does the policy achieve the stated goals in terms of pollution reduction?

Each of the four scenarios is designed to achieve a certain levd of pollution reduction. The base
case takes this as the leve inherent in the specified discharge standard for each pollutant. All
scenarios consdered above surpass the total abatement levels inherent in the existing standard, and
are therefore recommended in terms of environmenta effectiveness.

2. Isthe policy cost effective?

For each policy, the totd pollution abatement cost of achieving the targeted level of pollution
reduction is caculated and compared to the cogts of the exigting "standards aone”’ policy. Idedly we
should add a cost component corresponding to the monitoring and enforcement costs that would be
borne by the regulatory authorities. However, due to the lack of accurate data , only a quditative
and rough idea of the latter is possible.

8 These are by no means the only options open to policy makers and various combinations of instruments are
possible.
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Policy combinations consdered by the sted study were sdlected only if they resulted in a lower or
amilar total abatement cost than the abatement cost incurred if the existing standard is to be met.
This makes the proposed policies more cost effective than the existing standards done policy.

3. Does the policy provide incentives for research and innovation for better pollution control
and pollution prevention technologies?

This is an important criteria Snce a mgor advantage of MBIs is precisdy that they provide
incentives to go beyond compliance. An interesting study by Jung et a (1996) has evauated the
incentive effects of five environmentad policy insruments and ranked them, from most to leest
incentive, as follows: auctioned permits, emissons taxes and subsdies; issued marketable permits;
and performance standards.  This ranking is found to be invariant with respect to the sze of firms,
the size of the industry, or the industry’s abatement cost structure (Jung, Krutilla and Boyd, 1996).
Our findings are in line with this rank ordering, in that we find that intra-plant trades with mass based
standards and charges have the largest incentive effect, followed by the pollution prevention rebate
and standards plus approach.

4. Isthe policy administratively feasible to monitor and enforce?

The adminidrative feasibility of policy implementation depends to a large extent on the effectiveness
of the adminidrative authority charged with monitoring and enforcing environmental protection
measures.  In the Indian context this is the State Pollution Control Boards (PCBs). Ther
effectiveness varies a great ded between Boards in different states, but the generd feding is that the
pollution control boards are understaffed and lack adequate resources and facilities to effectively
monitor and enforce the exigting system.

Any of the four policy options described above would require effective monitoring and enforcement.

A study conducted by Mehta et d (1993) has used a smple model developed by Malik (1992) to
show that dthough enforcement costs can be higher for incentive based palicies than for policies
based on direct controls, no generd result is available regarding which policy minimises the sum of
abatement and enforcement costs.  One recent paper by Gangopadhya, Goswvami and Sanyd
(1991) has examined the enforcement question on the assumption that enforcers are corrupt and
want to maximise their own expected incomes. It has been shown that incentive compatible
enforcement systems are feasible even if we assume that regulators are prone to corruption.

In any event, there is a case for investigating the possibility of firdt, lessening the monitoring burden
on the pollution control boards by encouraging self monitoring or third party monitoring; and second,
augmenting the resources of the PCBs and making them more effective.  The mix of policy
instruments in the four scenarios eaborated in the sted study addresses both these issues. A third
aspect that becomes important in the case of pollution charges or eco-taxes is the adminigrative
ability to collect tax revenues. A fourth issue that is of rdevance to tradable permits is the exisence
of an inditutional machinery for issuing permits and monitoring trades (O'Connor 1996). This can
be a serious congraint in the Indian case. Fortunately however the inditutional demands of intra-
plant trading (as opposed to inter-plant trades) are confined to the management of the stedl plant.
The plant authorities are responsible for dlocaing permits to ther different facilities and for
recording and checking trades againgt actua emissons. The effectiveness of this task is therefore an
interna manageria problem and not an additiona burden on the PCBs.
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5. Isthe policy publicly transparent?

Public trangparency of an environment policy instrument embraces a number of aspects. The first
and amplest isthat of vighility. Generdly standards are a more visible policy measure than pollution
taxes. However if the later are well advertised and public announcements are made by the
government in advance of the imposition of pollution levies, the trangparency of pollution charges to
the generd public can be enhanced. A more complicated aspect is that of transparency of policy
impacts. As noted by O'Connor (1996) transparency can also increaserisks of fallure. Since MBIs
make the costs of control more gpparent than discharge standards, the taxed party, in this case the
ged industry, may object much more to pollution charges than to discharge standards, even if the
loss in producers surplus is smdler. If standards are combined with pollution charges, the
trangparency problem of pollution charges is mitigated to some extent. The same argument is true
for the eco-efficiency charge cum standard policy. Transparency is enhanced if the charge is
combined with a standard.

Rank ordering
The above discusson reveds that going beyond the criteria of cost effectiveness and environmenta
efficiency to issues relating to political acceptability and trangparency does affect the ranking of the

four scenarios. Table 3 below gives an overdl assessment of how the scenarios perform when
ranked according to the criteria discussed above.

Table 3: Ranking the scenarios

Environmental Cost Incentives Feasibility Transparency
efficiency effectiveness

aandard plus *%* *%* * *k%* *%*
TaX/Rebate ** *k*% ** ** **

ECO' *k% **k* *%* * *%*
efficiency

Intra_plant *k%k *k* *k%* * *

trade

All policy combinations achieve more pollution abatement for less cogt than the exising CAC
sysem. However, the eco-efficiency and intra-plant trade scenarios perform better in terms of
effectiveness, efficiency and incentives than the standards plus and tax/rebate scenarios. This picture
changes somewhat when we consider political feasibility and transparency as evauation criteria. It
should be noted that unlike the first two criteria the latter two depend on qualitative assessments,
and are therefore correspondingly more subjective. Any assessment of the adminidrative feasbility
and public trangparency of a policy would have to be based on an assessment of the existing
adminigtrative capabilities and effectiveness for monitoring and enforcement of industrid pollution, as
well as of the socio-politica environment in the country. In the Indian case we were able to make a
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fird andyds of the adminidrative feaeshility of introducing MBIs based on discussons with
regulatory authorities and enforcement agencies. Clearly thisisnot an ided assessment sinceit isnot
able to estimate the costs involved in moving towards a market based system. Neverthdess some
conclusions can be reached and are summarised in the following paragraphs.

The introduction of MBIs will change the existing regulatory sysem and require new skills and
resources in government. According to a Winrock Internationd report for USAID, these include
the capacity of government to “(a) design and administer the instrument, (b) monitor experience with
it; (c) enforce the conditions of ingtrument use; and modify the ingrument in regponse to changing
conditions’ (Winrock, 1992).

Scenarios three and four clearly require a mgor change in the regulatory and administrative set up.

One paticular need would be to increase the number of personne skilled in environmenta
economics to design and upgrade any MBIS, in addition, more generd awareness raising and
training sessons could be required to inform existing pollution ingpectors of the new regulatory issues
rased by MBIs. Greater understanding of the dynamics of industrid innovation would also be
required to dlow the cogt functions governing the MBIs to be revised in line with technologica
change. In the case of intra-plant trades, and pollution charge and standards set a the factory gate,
the Government would need to set conditions of the establishment of more environmenta
laboratories to cater to the growing needs of industry, specidly for the purpose of verification of
compliance. A switch to a hybrid system of market-based instruments and command and control
may in fact increase the number of disputes reaing to monitoring results and the collection of
revenues. One suggestion is to ask indugtry to submit periodic pollution generation returns on the
bass of data generated through monitoring and andysis caried out by the environmenta
laboratories recognised by Centra/State Governments under the Environment (Protection) Act,
1986.

Reporting requirements and procedures would aso need to be adapted. In particular, the
Government would need to establish clear definitions of pollution abatement costs and then require
companies to report these on a regular basis so that the MBI could be adjusted to changing
conditions.

All of this would place additiond burdens on the adminigtrative syssem. This burden islessin case
of scenarios one and two, which are an extension of existing concentration based schemes, but
increases progressively for scenarios three and four.

In terms of adminigration then, there is often a ‘virtue of amplicity’, and Winrock adds that “there is

a trade-off between designing a smple system that can be implemented with limited effort and a
complex system that is cgpable of yielding “optimd” results but is beyond the administering agency’s

capabilities’.

The following generd conclusons emerge from the foregoing account

MBIs must be introduced on a case by case bass for each pollutant and policy mix since a
blanket prescription is not possible.
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All scenarios that combine CAC measures with MBIs are more cost effective than existing
sandards ie, they achieve more pollution abatement for less cost to the industry.

Low pollution control cost companies benefit from a mixed policy and high cost polluters lose
unless they change to cleaner technologies.

A fairly precise quantification of environmenta efficiency and cogt effectiveness is possble and
MBIs perform well according to these criteria

It is more difficult to assess adminidrative feashility and public trangparency of policy
indruments. Even 0, the mogt efficient and effective instruments rank lower when assessed
agang criteria of feagbility and transparency.

A pragmaic MBI drategy should start with a politicaly acceptable and publicly transparent
standards plus scheme based on existing concentration discharge sandards and gradualy evolve
amore efficient and effective system based on pollution loads per tonne of finished product.
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Policy Implications and Conclusions

India's exiding environmental policy sysem makes little use of MBIs. If any of the four policy
scenarios are to be considered for action, new sectord andysiswill be required. The IED/CII stedl
study examines a number of issues that must be addressed if existing regulations are to change.

Theseissues rdate to:

compatibility of exiging laws, legal sanctions and fines with MBIs to ensure avoidance of double
pendties,

coherence between the existing water cess (the only economic incentive being used at present)
and proposed pollution charges. In particular it is important to analyse the extent to which an
effluent charge impacts on water use.

effectiveness of MBIsin the presence of currently subsidised water rates for industrid uses. For
any sysem of MBIsto work effectively, the pricing of resources must reflect the true scarcity and
opportunity cost of the resource.

the use of revenues rased from pollution charges in a manner that would minimise
competitiveness impacts on indusiry. The possibility of setting up an environmenta fund should
be investigated. Revenues from the fund may be used to: drengthen the monitoring and
enforcement capabilities of the PCBs; or provide industry with incentives for adoption of cleaner
production techniques. A third and attractive option may be to use the funds for promoting
environmental awareness among the public and industry. The Indonesan PROPER programme
could be aussful modd in this regard.

Apat from the implications for government policy and action, the introduction of MBIs has mgor
implications for corporate management. MBIs make it necessary for companies to develop
accounting procedures as part of therr environmenta management systems, which enable them to
accurately dlocate costs (such as pollution charges) and benefits (such as rebates) to the
gopropriate unit: environmenta accounting is thus a natural corporate complement to MBI, both
aming to make the polluter pay. Companies would be required to move from an essentidly legd
response to environmenta regulation (are we in compliance?) to a financid response (are we
minimising our environmenta costs?). For example, in the case of a pollution charge, companies
would need to be able to assgn the payments to the polluting units; ditributing the costs of a charge
as an overhead would defest the economic purpose of MBIs. A company’s capacity to respond
effectively to the incentives provided by MBIs would depend very much on both its corporate
culture and its financid accounting systems. Companies that retain a planning culture could fare less
well compared with those with a market culture, reflected in the dlocation of environmental costs
and benefits to the gppropriate units throughout the organisation.

In conclusion , introducing market-based instruments in India to accelerate the spread of pollution
prevention measures will require a subtle combination of pragmatism and vison. It is likey and
desrable that instruments will be introduced on a step by step bads, talored to the specific

CREED Working Paper Series No 11 16



circumstances of particular problems of ar or water pollution and waste generation. There can be
no sngle plan for an across the board introduction of MBIs. But amilarly, if India garts to move
towards a market-based Structure for environmenta protection, then a strategic gpproach will be
needed on the different steps needed to phase in MBIs.

No country has or is likdy to have MBIs desgned for every indudtrialy produced environmental
problem. Governments world-wide are sill experimenting with both the methodology and practice
of market-based instruments. India's pecia advantage is that it can learn from the successes and
falures of others, but aso contribute to world-wide progress through a careful and well-thought out
introduction of MBIs. It dso has the advantage of not having made existing commitments to ether
charges or permits as the preferable route to provide incentives. Indeed, both gpproaches could be
used for different pollutants as the circumstances determine.  India should now demondirate thet the
economic approach to pollution prevention is as rlevant to afast growing emerging economy as to
the industridised world.
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