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his report is based on a case study of
the Indian steel industry. Four policy
scenarios are designed that combine
command and control measures, ie
discharge standards with market based
instruments: pollution charges and
intra-plant trades. The analysis is based
on primary data on costs of abatement provided by
two large-scale integrated iron and steel mills. The
methodology follows the ‘least cost approach’. It
takes either the ambient standards or the existing
effluent/emission standards as a bench mark and then
designs the appropriate policy instrument to achieve
the given abatement target implicit in the standard.
The scenarios are evaluated according to five criteria:
environmental efficiency, cost effectiveness, incentives
for adoption of cleaner technologies, administrative
feasibility and public transparency. The paper also .

‘discusses the broader policy and corporate

implications of introducing economic incentives for
pollution control in India. On the policy front, the
importance of achieving coherence with existing
policies, building trust among key stakeholders, and
gradually phasing in market based instruments is
emphasised. The corporate sector would need to

~ have a clearer understanding of environmental costs

and benefits of pollution control and prevention.
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Preface

ncentives for Eco-Efficiency presents the results
of an international study examining the
application of market-based instruments to
promote pollution prevention in the steel sector
in India. The study was initiated in 1995 by the
International Institute for Environment and
Development, London, UK and forms part of the
CREED programme (Collaborative Research on the
Economics of Environment and Development), a joint
venture between [IED and the Institute for
Environmental Studies, Amsterdam, Netherlands.

The study itself was undertaken as a collaborative
research effort between [IED, the United Nations
Industrial Development Organization (UNIDO), and
the Confederation of Indian Industries (Cll). Research

_inputs were provided by Ms. Ritu Kumar of UNIDO,

Mr. Nick Robins of IIED, and the following members
of the ClI team: Mr. A. K. Chaturvedi, Mr. R.
Srinivasan, and Mr. Joydeep Gupta. In addition,
invaluable inputs were provided by personnel of the

‘Tata Iron and Steel Company (TISCO), Mr. R. P.

Sharma, and the Steel Authority of India Ltd (SAIL),
Messrs. Rastogi and Ghosh.

The objectives of the study were twofeld:
@ first, to assess the potedtial of market-based instruments for pollution prevention in the
steel sector and remmr_neml:l a set of policy measures: to reduce discharge levels in most cost
effective manner; to induce firms to adopt cleaner technologies; and to encourage firms to
economise on energy and water resources; and
® second, to strengthen the capacites of CIE TISCO and SAIL to assess the potential of
market-based instruments 1o complement existing environmental policies and regulations.

The preliminary findings of the study were presented at an international seminar in New
Delhi in July 1996, and the results of that meeting, along with meore detailed comments
from a number of peer reviewers have been incorporated inio the final report. Special
thanks are due to Professor M. V. WNadkarni of the Institute for Social and Economic
Change, Bangalore and ro Dr. David ©’Connor and Mr J. . Barde of the Organization for
Economic Cooperation and Development, Paris, for their inputs.
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Executive Summary |

Background to the Study

ounting pressures on industry to reduce poliution,
remain globally competitive and meet

norms require fundamental changes in
government policy and corporate approaches to
environmental management. It is becoming
increasingly clear to governments and to private
industry that regulations should be supplemented and combined with
a systemn of economic incentives that internalise the externalities
arising from pollution in a more cost effective manner. In 1992, the

Ministry of Environment and Forests, Government of India, issued a -

policy statement emphasising the need to develop and apply financial
incentives for pollution prevention.

In response to these emcrging needs, the International Institute for Environment and
Dievelopment {IIEDY, United Nations Industrial Development Organtzation {UNIDO] and
the Confederation of Indian ndustry (CI), launched a jeint effore to design and implement
market based instruments (M3Bls) for pollution prevention. The main objective of this
initiative was to provide policy makers and induserial managers with a set of options that
would most cost effectively provent and reduce levels of pollutane discharge and encourage
resource conservation., The steel industry was selected as the pilot sector, wath two large-
geale integrated irom and steel plants — the Tata Iron and Steel Company (TISCO)
Jamshedpur facility and the Stzel Authority of Tndia Limited (SAIL) Bhillai plant — selected
as case studies. The aim was to penerate lessons from cthe stzel sector that could he more
generally applied in Indian industty,

One of the more innovative aspects of the study was its collaborative natore, with the
active involvement of the corporate sector throughour the economic research, both from
CII and che case study companies. This helped to allay preconeegtiong about the possible
negative impacts of MEIs, raised awareness of the benefics of economic incentives and
pointed to the need to institute an environmental cost accounting system wichin the Grm.
The interim results were also tested ar an inrernational seminar in New Delhi, bringing
tagether corporate decision-makers from a number of sectors, government officials,
academics and NGOs.

Incentlves far Eco-efliciency
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Aims of the Study

‘T'he study had two broad aims:

@ the firse was to devise a set of market based instrumenrs for pollution prevention in the
steel industry in India. This involved desigeing charging systems that would lead to a
reduction in pellution discharges from the stecl industry in a cost effective manner and
induce firms to adopt cleaner production and abarement cechnologies. Tt also mvolved
devising a system of emission trading within TISCO bascd oa the ‘bubble concepr’.

® 2 second objective of the study was to strengthen the capacides of CIT, TISCO and SATL
to devise and assess the poteatial of macket-based instruments to complement existing
environmental policies and reguladions. This was done by andertaking the research on a
collaborative basis by HED, CII, TISCO and SALL. At ap institutional fevel, the study
provided CIT with a methedological framework for designing economic incentives for
pellution prevention. At ap indivicheal level, it enabled all participants to test and apply

“their onderstanding of economic theory and envirommental management in the Indian

CONTeXT.

The Economic Appreoach to Pollution Prevention

Chapter 1 explores the need for marlket based instruments, Growing levels of pollation and
cnvironmental degradation suggest that traditional command and control measares for
polhtion control have not been sofficient to induce industry to adopt pollution prevention
practices. A major reason for this is that poliuters are not given an cconomic stake in
reducing emissions and che flexibility to find least cost sclutions. Eeonomic conditions must
male cleaner prodaction options financlally more attractive to persuade husinesses to
implement these options. .

The wstitutional machinery in India, as in a number of developing countries, is gearcd
towards commandd and control systems. The introduction of MBls, with the advamage of
built-in tncentives for eco-efficiency, should be seen 2y complementary to the extsting system
for them to be administratively and politically feasible options. The stody therefore
concentrates on policy scenarios that combine the economic approach {pollution charges)
with traditional command and control measares (regulatory discharee standards).

The Indian Steel Sector

Total steel production in India for 1995 is estimated at approximately 20 million tons per
year, and is dominated by large integrated ron and steel wills engaged in the operation of
coke oven hatteries, blast fornaces, basic oxygen furnaces, continuous casting, and rolling
mills. Each of these process stages generates pollution, and censumes significant amounts of
scarce water and energy resources. The major water pollutants are suspended sclids,
phenol, cyanide, ammonia, il and grease, while for air, the main problem is emissions of
suspended parriculate matter. In additien, solid wastes are generaced at various stages of the
production cycle, some of which are reeyeled and others disposed as landfill.

Currently, povernment regulatens on emissions and effluent discharges apply for each
umit withint the steel plant rather than ar the factory gate. Pellution control measures have
[imited discharges to prescribed levels in guite a few cases, but there has been no systematic
effort 2t estimating the costs of control for individual companies and the cost effectiveness
of standards.

Looking ahead, it is estimated that steel production is likely to increase to 36 million
tong in 2010, This eould lead to considerable increases in pollution loadings as well as in
rescurce use if appropriate palicies are not adopted early on. Such measures most melude
incentive schemes to encourage investment in clean and productive technologies.

incentives for Eco-eFficiency




Designing Scenarios for the Steel Sector

The study presents four policy scenanos: the first oprion comiines concentration-bayed
discharge slandarcds wirh palludon charges, whers the charge is levied on polluasts
unabared upto the specified standard [*Srandards Plos'): the second scenario is an extension
of the first snd allows tor 2 rebage 1o be paid to thoss units that abate more than required
by the standard {"Pollution Prevention Rebate®); the third policy option envisages a move to
mass-based standards and charges that are economically and envirenmentally more efficient
than concentration-based measures {‘Eco-Efficiency Chacge’); the fourth scenarie inrroduces
the option of a company to trade permits for pollution between different units, nsing mass-
based standards set at the factary gate {*Intra-Plant Trades™.

These scenarios were assessed using primary data on the costs of abatement provided by
TISCO and SAIL. The dara was firsc collected by means of a guestionnaire. Personal
intervicws were then conducted to verify the data, fill in gaps and elaborate cost functions
for five pollutants: total suspended solids, phenol, cyanide, ammoniacal nitrogen and
suspended particulate matter. Separate marginal abatement cost functions were then
elaborated for each discharging unit within the steel plant. These equations were nsed,
together with data on emissions and abatement levels, to carry out a number of simulations

and iterations in order to equate marginal costs across units and arrive at combinations of -

charges and standards that result in higher abatement levels at least cost to industry as a
whole.

The methodology used the “least cost approach®, and took the existing efffvent/emission
standards as a bench mark. The MBF scenarios were then designed to achicve the given
abatement target implicit in the standard, and evaluated according to five criteria:
environmeneal efficiency, cost effectivencss, incentives for adoption of cleaner technologies,
administrative feasibility and public transparency.

Key Results

The cost minimisation medel demonstrated that scenarios which combine cemmand and
contrel measures {discharge standards) with MBIs are more cost effective than existing
standards; in other words they achieve more pollution abatement for less cost to the
industry as a whole. Moreover, low pollution contrel cost units benefic from a mixed policy,
while high cost polluters would lose unless they change to cleaner technologies,

The results also point to the fact that a swirch to mass-based standards and charges
{*Eco-Efficiency Charge” scenario} as well as intra-plant trades would result in the most
substaniial reduction in pollotion discharges at a considerable saving to industry. These are
the most most environmentally efficient as well as cost effective options, One explanation
for the berer performance of a system based on total pollutien loads per tonne of steel, as
opposed to a concentration based scenario, is that it encompasses volume of waste water
discharged, and makes dilution an unatrractive option for industrr.

Whereas environmental efficiency and cost effectiveness are quantifiable, and most MBIs

perform well aceording to these criteria, it is more difficult to assess the administradve -

feasibility and public transparency of policy instroments. Each of the four scenarios were
thus evaluated according to the five criteria mentioned above, and it was found thar te
‘Bco-Efficiency Charge’ and ‘lnrra-Plant Trade® scenarios performed better in terms of
effectiveness, efficiency and incentives for cleaner production than the ‘Standards Plas® and
‘Pollution Prevention Rebate” oprions. However, the picture changed somewhat when
gualitative judgments on political feasibility and transparency were considered. The
combined quantitative and qualitative analysis points to two main conclusions:

® first, thar an MBI strategy should start with a politically acceptable and publicly
transparent “Standards Plus' scheme based on existing concentradon discharge standards
and gradually evolve a more efficient and effective system based on polhatien luads pet
tonne of fnished product; and
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® second, that the introduction of MBIs must be done on a case by case basis for each
polintane and policy mix since a blanket prescripeion is not possible,

lmplications for Policy and Industry

Chapter 3 explores the broader policy and corparate implications of introducing economic
incentives for pollution control in India. Designing and implementing any of the four
scenarios would require o reform of the existing regulatory frameworl as well as a change
in corporate management practices. On the policy front, the importance of achicving
coherence with existing pelicies, building trust among key siakeholders, and gradually
phasing in market based instruments is emphasised. On the corporate side, there is a need
to have a clearer understanding of environmental costs and benefits of polluton control
and preventicn.

Policy makers should take particular note of the following izsues in implementing MBis:

a) Ensure compacibility of new MBls with existing, legislarion to avoid double penalties.

b} Study the effectiveness of mtroducing MBEs in the presence of currently subsidised rates
for water and energy resources,

¢} Use revenues raised from pollution charges in a manner that would minimise
competitivencss impacts on industey.,

d} Encourage the participation of key stakeholders in the design and implementation of
MBEIs.

¢ Introduce MBIs in 2 phased manner, ensuring that requirements of transparency and
accountability are met at all fmes.

Carporate managers should review the following practices:
a) Develop accounting procedures as pare of their environmental management systems 5o
that they are able to allocate costs {such as pollution charges) and benefits (rebates) to the

_appropriate umit.

b} Modify cnvironmental statements to include abatement costs and make it a legal

decument.
c} Adopr cleaner production technologies in response to the incentives provided by MBEIs.

Next Steps

This study is scen as a valuable contribution to the process of developing a strategy for the
introduction of market based instruments in India. However, to ensure contimyed success in
the design and implementarion of MBIs and to make economic incentives a fnormal part of
the policy tool kit, considerable work still nesds to be undertaken by poliey makers,
researchers and business managers. In Chapter 4 of the report, areas for further research
are highlighted which would facilitate the transition to maturity for MBIs. Thege relate to:
a} Improving the methodaology, for example by: introducing dynamic mnovation variables:
incorporating monitoring and enforcement costs in the abatement cost functions; using
behavioural cost functions; incorporating resource pricing into the pollation abatement
model; and, making 4 more rigorous evaluation of the administrative feasibility and
transparency of policy instruments.

b} Extending the model to the steel sector as a whoele,

c) Applying the model o a sector that has a mix of large and small enterprises such as
leather tanning or textile dyeing and finishing,

d) Further investigation into the possibilities of intra-planr trading within steel plants.

Incentives for Eco-efficiency
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1. Market Based
Instruments:
The Challenge

1. Market Based Instruments:
The Economic Approach to Pollution
Prevention

n recent years, India, along with many other developing countries,
has adopted far-reaching economic reforms to boost its
competitiveness in the global economy through trade
liberalisation, market deregulation, industrial restructuring and the
dismantling of price controls. Alongside this shift towards more
market-friendly development strategies, there has been 2
recognition that these economic policy reforms should encompass
tougher environmental protection measures if the benefits are to be
sustainable. But strengthening environmental action does not simply
mean tightening the policies of the past.

Indeed, there [s a growing consensus amongst policy makers, practitioners and
industrialists in developing countries that envirenmental policy nwst move from a reactive
stance that almost inevitably means command and control regulation to a more proactive
sustainable development approach, which looks to make markets work for the
environment. As a result, developing countries are becoming increasingly interested in the
application of economic incentives, at least as supplements or reinforcements of
environmental standards (Patayotou, 1992).

Designing and implementing policies that can deliver economic development at a time of
increasing scarcity of enviroamental resources has now become critica), There is an urgent
need to find wavs which achicve 2 more socially just and ceonomically efficient zllocation
of these scarce resources. Classically, the stare and the market are the two principal
mechanisms for allocating resources. among competing claims, In the state-led approach,
the aurthorities use legal sanctions to limit environmental damage and control resource use
through physical planning and rationing. The market based approach siarts from the need
to find prices that equate demand and supply; for environmental policy, this means
internalising the costs of environmental damage into prices so that the poiluters pay. For
cither system to achieve its objective, a number of prerequisites are needed. These include,
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for example, the existence of sufficient information on resource endowments, consumer
preferences and technologies in the case of state planning, along with well defined and
transferable property rights in the case of efficient market allocation of respurces. Since
ncither of these sets of conditions {s always met in full measare, there is & strong case for
devising the right mix of polices including both regulatory and market based instruments to
martage environmental resources and mitigate the negative environmental consequences of
economic activity {Panayoton, 1992).

Modern approaches to environmental protection re,l}r on three main types of
interventions: command and control measures; economic instrumenes; and social tools {see
Table 1). Traditional approaches to pollution prevention, cspecially in developing countries,
have relied on the use of command and contro! measures to ensure compliance o act
standards for pollotant discharge and ambient environmentzl quality. These have often
been supported with the provision of government subsidies for private investment in clean
technologies and for peblic provision of environmental infrastencture. In addition, social
teols have been used to demonstrate the hnancizl and envieonmental payback of adopting
environmental management systems and environmentally friendly technelogies, Existing
evidence on the growing levels of covironmental degradation suggests that this approach

Incentives for Eco-efflclency




L. A ponder af
valoadan metlods
such as hednnig
pracing, erevel cost,
soatingert
valnation, dose
respomse functions
&IC, Arc wsed e
#4limake
envicunmental
resspurce prices, in
practice however ic
can be exnemely
difficult sod costly
oo undertake these
valeatiog exercioes,

has, however, been insufhcient to prompt industry to engage in pollution prevention. While
command and controd regulations can, in theosy, grarantee that environmental action will
Ue lakeu, weul lupisswniacdon aod spdorcement has been o universal stumbling biock,
Furthermare; a system based solely on command and control measuves does not provide
incentives for companies to improve reduce pollation levels or improve the quality of
pollutan: reicases beyond perminied levels, In other words, polluters are not given an
gconomic stake in reducing emissions and the flexibility to find least cost solutions.
Demenstrations of the advantages of clean technologies by themselves are also unlikely to
persuade business unless economic conditions make these options financially superior
compared with competing investment options.

The economic approach to environmental regulation focuses on the choice of instrument
that provides continuous financial and other inducements for sources to reduce pollution
loads. The Environment Directorate of the Organisation for Eeonomic Cooperation and
Development {OECD) defines these economic instrements more specifically as instruments
that affect costs and benefits of alternative: actions open to economic agents, with the effect
of influencing bebaviour in a way that is favourable to the environment (QECD, 1991 &
1994). They either involve a wansfer of funds between polluters and the community (e.g.
pollution charges and taxes levicd with respect to emissions, ambient levels or producrs,
user charges for services, subsidies, financial assistance}, or the creadion of markets for
pollution emissions {e.g. marketable/tradable permits, deposit refund schemes). A more
narrow interpretation of economic instruments is that of market based instruments. These
include only those economic incentives that are implemented through mechanisms having
direct effects on eeonemic markets. For example, information on risk can be an economic
incentive bur not a market mechanism, whereas pollution charges and tradable peemits or

pollution reduction credits qualify as both by virtue of the fact that they change the price of
pollation directly.

‘The theory of market based instruments (MBIS]

A basic objective of MBIs is to promaote the efficient use and allocation of environmental
resources so that the socially optimal level of economic activity coincides with the private
aptimum. In other words, the external costs of pollution, which result in the diversence
between private and social objectives, shoald be internakised with the help of cconomic
instrurnents. We arce starting with the premise that internalisation of costs associated with
pollution is essential. Full internalisation of pollution costs would oceur when the marginal
abatement costs arc cqual 1o the marginal damage costs. This will give an “efficient™ Jevel
of pollution control. In practice howcever it is difficult to estimate the damage costs resulting
from pollution emissions’ and therefore diffienlt to arrive ac an ideal “Pigouvian® tax that
exactly reflects the marginal costs of pollotion. _

A second best approach then is to estimate “cost effective” pollution conrrol allocations
that equate the marginal costs of controlling pollution across firms. This may be dope for
example by levying a per unit tax on pollution discharged or by tradable pollution permits,
which in turn provide the righe incentive to individual firms for cost effective total
myestment in pollution control. Under condirions of perfect competition and profit
maximisation this procedure is the least cost method for achievement of specified
abatement targers, In the following paragraphs an attempt is made to illustrate the
thearetical frameworle underlying the development of two types of MBLs: pollution charges
and tradable permits. This is done for a simplified abstract case to demonstrate the
veonomic rationale and cost effectiveness of using marker based instruments. A more
detailed discussion of the methodology is given in Annex 1.

The following paragraphs of this section describe the theoretical case of a compatison
between a pure charge scenario and a pure command and control scenario {or standards only
seenario) as in Figure 1, and a tradable permir scheme as in Figure 2. A real life application
would of course consist of a mix of charges/permits and standards. The latter constitures the

.main bady of the present study and is the subject of discussion of Sections 1T and 1l
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_ minimising and operate in a perfectly

Pellution charges

Figure 1 illustrates the cost effective
policy approach for a uniformly mixed
flow pollutané for a two firm case. The
analysis assumes thar firms are cost

competitive world.

Taking aggregate desired abatement
level to be fixed at A*! we then ask the
question: how to achieve this in the
maost cost effective manner? If we were
to consider only two firms with
marginal abatement costs MACL and
MAC2, then the least cost method
would require allocating the aggregare
abatement level berween the two
factories in a manner that eqnates their
marginal abatement CORLE
(MACI=MAC). The pollution charge
is then set at £*=MACI=MACZ, which
caoates the MAC of all finns but allows
them to abate at differenc levels. With
the pollution charge, the total costs of
abatement are the sum of QXA and
QYA If the sovernment were to set an
ambient standard at A% for the industry
as a whole in place of the pollution tax,
the total costs of abatement wonld be
higher at OZA* plus OWA*, Moreover
the government would require detailed mformation on the coses faced by cach source.

1t should be noted that the above resnbt i3 valid only under the assumption drat cost
curves are accurately estimated. [f che true marginal abatemnent cost curve is above the
estinated curve then, depending on the elasticicy of the marginal benefits with respect to the
pollutant, it may well be that a uniform standard would minimise the net loss in secial
surplus. In addition, the approach js useful only if the marginal abatement costs across
different sources arc very different.

Tradable Permits :

Tradable permits offer another way to minimise the total costs of abatement and achieve
cost effective pollution control. Far purposes of ilustration it is assumed once again that
there is perfect comperition and firms maximise profies. The government uniformly
allocates a fixed amounr of permirs to each firm. Firms are free to trade permits amongse
themselves. It is also assumed for the moment that there are no transaction costs and thar
there is no entry or exit from the permit market. In reality, of course, the assumption of
zero [ransaction costs® is highly improbable. The implications of this for tradable permits
have been stedied in some deeail by Robere Staving (Stavies, 1923},

Assuming that the government allocates emission permits equivalent to 7.5 tonnes of
pollutanr each to the two firms facing marginal abatement cost functions as depicted in
figure 2, the firms will start exchanging permits unil they reach point E where any farther
gains from trade have been eliminated. Ar all points to the left of E firm 2 will be willing to
buy permits at a price less than C and therefore controls less {since it is has higher costs of
conerod), 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 pellution control is equal
to the desired level. :

There are two main variants of the trading system, depending on the manner in which
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7 Figura 2 R _: : _' - AR the “bubble® is defined. The first type is

T e S inter- plant tradmg {2s descnbcd '1bu'.rv:]
whigh allows routine =hifts o emisslon
S L Hmits among existing plants if total
el T emissions under the bubble do not
' iCredse. L thls case the oubbie is

usually a geographicat boundary
defined over a fairly vast area that
covers a number of polluting industres.
A second variant, In which the bubble is
defined on the basis of a single large
firm, is that of intra-plant trading. This
allows large firms with more than one
discharge outfall to make trades that
offer them the option of reducing
pollution loads beyond discharge limits
at one or more outfall and crediting it
ter other outfalls at the same facility so
thar the predetermined level of poilution
redaction or environmental standard is
met. The erades may also be subject to
‘additional restrictions such as the
requirement that ner discharge of rraded
pollutants muost be less than the
discharge allowed without trades by a

raticnale and concept is however the
same 2% in inter plant trading.

It should be noted that inter-indostey
trades of polletion permits as a means of cost effective pollution prevention may not be a
viable alternative in many developing countries if transaction costs of exchanging permits
are very high (Stavins, 1995}, Since these costs are lower in the case of intra plant trades, it
may be better to design trading schemes for single large firms with multiple discharge
outfalls as a first step. Success in this initiative could pave the way for more ambitious
ventares if prevequisites for successful application, including low transaction eosts, are met.
In the present study, an intra-plant tading scheme has been devised for Tata Steel Ltd. on
an experimental basis. This will be discussed in detail in section 2.2.

Global Experience of Market Based Instruments

As the 1990s have progressed, there has been growing global interest in the pollution
prevention potential of marker based instruments. A pew alliance of policy makers,
enlightened industrialists and environmentalists has emerged, which sces MBIz both as 2
necessary complement to market-friendly economic policies, and as a powerful toal for
reducing environmental damage and conserving natural resources. At the 1992 Barth
Summit, the Agenda 21 aciion plan agreed among the world’s governments gave speciai
place to the role of MBIs, arguing that “market-oriented approaches can in many cases
enhance capacity to deal with environment and development issues by providing cost-
effective solutions, applying integrated pollution prevention control, promaoting
technological innovation, influencing environmental behaviour, as well as providing
financial resources to meet sustainable development objectives” [UNCED, 1992). The
business communiry alse came out in favour, with Changing Course, the report of the
Business Couneil for Sustainable Development, arguing that “the prices of goods and
services must increasingly recognise and reflect the environmental costs of their production,
use, recyclng and disposal® (Schmidheiny, 1992)%
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By 1292, a total of 169 market based instruments had been introduced in 23 OECD
countrics, ranging from product and emission charges to deposit-refund systems and
tradable permit schemes (('Conpor, 1996}, There is ne comparable picture for the
application of MRBIs in developing countrics, but their use is definitely growing. Significant
examples include Malaysia’s effloent charge system for palm il mills and China’s industrial
pollution charges and experiments with 5C: taxation and permits (see Annex 3). Singapore
has also introduced an innovative tradable permit scheme For the import and use of ozone-
depleting substances.

These first generation applications of economic instruments in QECD and other
couatrics have been based on a pragmatic approach, often conceived within an overarching
command and control framework and rarely based on the economic methodology described
abave [OECD, 1994}, Thus, pollurion charges have been used primarily to raise revenues
for environmental action, with the aim of providing imcentives for pollution prevention a
secondary or subsequent goal. The evolurion of the Durch Surface Water Charge is a good
example of this “frst generation” approach. Even tradable permit schemes in the USA have
traditionally been based on negotiated agreements developed by the US Environmental
Protection Agency, and not on economic models.

Recently, a second generation of MBIs has emerged, characterised by a comprehensive

treé: (OECD, 1993)
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application of the economic approach boch in the analysis of the environmental problem to
he tackled and in the desipn of the instrument itself. The Swedish Nitrogen Oxide Charge s
a case i point, where the Ninmstry of Enviromment Linked the rate sei for emissions or
nitrogen oxides from power stations to estimates of ahatement costs. Recent zradable
permit schemes in the I5A also take this comprehensive aporoach.

The formulation of *second generation’ economic incentives is a complex task which
must be undertaken on a case by case basis. The capability of countries and sectors to
design and enforce MBIs is likely to vary greatly. Even so, there are some gencral principles
that shauld be adhered to while developing an environmental protection system based on
economic incentives. These have been summarised by OECD as follows {Box 1.

1.2 India’s Growing Interest in Market
Based Instruments

Over the past 20 years, India has established a comprehensive set of environmental
regulations. These do not, however, provide the structure of incentives that couold stimulate
industry o adopt such a cleaner and more efficient development path. Indeed, after two
decades of water pollation control legislation, it is estimaved that approximately 70% of
Tndia’s surface warer is polluted. Based on the tradittonal “cormumand and control” model,
India’s regulations to contain industrial environmental impacts do not allow compantes t
make cost effective investment decisions or encourage them to go “beyond compliance™.

Minimal national standards (MINAS) are set by the Central Pollution Control Board for
each industrial sector, based on a review of production processes and environmental issues.
Although the standards are set to ensure that pollution control measures are affordable for
industry, no assessment of pollution abatement costs is carried out. According to corrent
legislation, companies are not allowed to discharge effluents or emissions for each industnal
upit in cxcess of the preseribed norms into water, air or land. This limits corporate
flexibility to trade off environmental investments in one unit against another to achicve the
overall desired levels of reduction needed to meet ambient qualivy goals. Furthermore, no
‘carrots’ arc provided for polluting less than these norms and equally there are no “sticks’ to
distinguish between degrees of non-compliance: an indwstrial unit discharging one unit
ahove the limit is equally liable to legal sanction as one which is 100 umits over the limit.
Compliance with the standards is very often lacking or at best incomplete due to 2 number
of reasons, the most important one being the fack of a proper enforcement mechanism and
the ‘high costs of meering the standards. Costs of enforcement are high, and are rising as
industrial expansion forges ahead.

Currently, the use of market based instruments in India is limired to the water cess aimed
at raising revenue for the state pollution control boards and a range of fiscal subsidies for
investment in pollution control systems (sce Box 2). The rate of the cess is still too low to
stimulate water conservation measures, and although it is possible in theory for firms to
win a 25% tebate on their water cess if they meer pollution coneral and water consurnption
norms, only a few have exploited this option. Furthermore, since the primary aim of the
eoss is 1o raise revenwes for the pollution control boards, there i little incentive for the
authorities to nrovide companies with a rebate; in addition, where rebates are awarded the
levels are too small to offer much incentive for conservation. Turning the cess into a
forceful instrument for water conservation and pollution prevention is thus a timely
challenge.

These measures have some potential for stimulating investments in environmental
technologies. But these schemes are directed at supporting the installation of end of pipe
control meastires, thereby subsidising the costs of compliznce. There is no motivatien for
companies to institationalise resource efficiency or pellution prevention, and no specific
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support is available for cleaner technologies or techniques, barring some awareness raising
measuras. Furthermore, the valie of snme of these schemes is likely to decline as cusioms
duties are lowered and trade rules are liberalised,

Becently, there has been & growing interest in government, academic, non-governmental
and business circles in the use of MEBIs, perhaps heralding an important shift in India’s
environmental policy in the near furre,

Within government, an active exploration of MBIs is now underwa}r In 1992, the
Ministry. of Environtnent and Forests (MOFEF) issved a Policy Statement for Abatemment of
Pollution, which stated that a new emphasis would be placed on "an increase in the
developiment and application of Anancial incentives® {MOEF, 1992). This fited within the
Ministry's wider goal of shifting from a curative to a preventive approach to resolving
indnstrial pollution problems, and in particular, encouraging industry to increase its uptake
of clean technologies as part of a more eco-efficient development path. The focus of
atteation remained, however, on the provision of subsidies and tax breaks, whereby the
government pays the polluter to clean-up, rather than on &1:: use of etiviconmental taxes and
charges which make the polluter pay.

The statement opened the way for further invesiigation of MBIs, and in Augnst 1995 the
Ministry set up a special task force to “examine the feasibility of the different types of
economic instruments for industrial pollution abatement in India™ and o “develop a plan of
action for selectively introducing the appropriate ones™ (MOEFE, 1995). Since then the task
force has held a series of consultations across the coumtry, and is scheduled to publish its
final report by the end of 1994,
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Policy and academic Institutions have also carried our numerous studies of the possible
henefits and costs of MBIs in India® These studics show that cconomic methodologies for
desigaring N5s are available aid being used by a small, b zrowing group of policy makors
in Tndia. Forthermore, the broad scenarios for the use of MBIs m India are becoming clear,
notably the ‘standards plus® aad “chargefrewaid’ oprions. Burt significant guestions remain
urmanswered on a number of points. Thus, no clear conscnsgs has emerged on e bajance
that should be struck between the macro-economic use of MBls as part of an ‘eeological tax
reform® and the more micro-economic ase to tackle particular pollution problems. Also
concerns about the winners and losers of a shift towards greater use of MBIz — whether in
terms of the competitiveness of particular industrial sectors or the income opportunities of
particular social groups — have yet to be subject to detailed scrutiny. Finally, the degree of
innovation in poblution control authorities and corporate environmental management
required by a greater use of MBIs has still to be resolved.

The business sector is also taking steps to lnprove its envirenmental performance and
reduce the financial costs of pollution and waste. Companies are drawing up envirenmental
policies and installing environmental management systems. Rnvironmental andits are being
carried out, and six companies in India have already received certificates for their
environmental management systems according #0 mtemational standards, Companies are
also publishing details of their performance in annwal environmental reports. Central to
these approaches is the argument that good envitonmental practice is good business.
Standard procedures for assessing pollution provention opportunities have been developed in
India, such as the National Productivity Council’s From Waste to Profits mannal, the result
of the UNIDO sponsored Project DESIRE (Demonstratiom in Small Industries for Reducing
Waste) (INFPC, 1904,

But the spread of pollution prevention is constrained by the lack of market prices that
“tell the environmental truth™. Project DESIRE concluded thae ®waste and emission
generation and excessive respurce consumption are still too cheap to really bother the
industrial enrrepreneur™ {van Berkel, 19%5). In addition, even where resource scarcity is
bepinning to bite fnancially, companies still lack adequate mternal environmenial cost
accounting procedures to enable them to acourately evaluate the profimbility of pollution
prevention measures, Typicaily, environmental management costs are pooled in overhead
andfor maintenancee aceounts, obsenring the real costs of meeting regulatory norms and
hampering a full assessment of the benefits of investments in clean technologics. Although
one of the driving forces behind the introduction of environmental management systems is
the desire to gain financial savings, neither the BS7730 or 15014001 standards explicithy
requite companies to assess environmental costs and benefits,

Looking ahead from the mid-1990s, theee strategic dilemmas confront India in its search.
for a more sustainable development path:

@ how to raise the comperitiveness of its industries as it adjusts to an increasingly open,
globaliscd ceconomy;

® how to extend the new opportunities for economic development throughout society to
tackie continuing problems of poverty; and

® how 1o ensure that the substantial economic growth on which both of these goals rest can
be sustained on a dwindling resource base.

In 1991, India emharked on an extensive programme of economic reforms, which have
now begun to transform the country’s model and pace of development. Taniff walls have
been brought down and licensing cormrols on industrial developmenrt have been cut back.
Annual growth i industrial production has iecreased from 0.69% o 19%1-92 to 8.4% in
1994-95, and there is general confidence thar India should be able to sustain high levels of
growth over the next decade, .

But such rapid industrial growth, combined with 4 consumption explosion among the
affleent and continuing expansion of the population could place insupportable burdens on
an already constrained environmental resource base. Looking first at the availability of key
enviropmental inputs, water supply is under pardcular pressure. Industrial demand for water
is expected to double from 15 billion kilolitres (bkl) to 30 bkl between 1990 and 2000, and
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quadruple again to 120 bkl by 2025, On the output side, air poliution generated by encrgy
ceneration and the industeial sector per unit of production {notably suspended particulates)
is already substantial and may rise considerably over the next two decades (WRI, 1995},
Similarky, warer effluent and solid waste generation levels are rising, Most water aftluent
remains untreated, while the disposal of hazardous wastes is largely uncontrolled.

Alreacy, industries are facing a “resource crunch”, where the physical scareity of inpats,
such as raw marerials and water, is imiting production {Gadgil 8 Guha, 19925). Certainly, in
some cases, ‘necessity has heen the mother of invention” and firms have been propelled mto
cleaner production, resource congervation and waste minimisation programmes o OVercome
these shortages, for cxample, Harihar Polyfibres in Karnataka and Madras Eefineties in
‘Familnadu. Equally, however, many companies do not have the financial or technical
capacity to respond positively to such a *resource crunch”, and may simply cease
production.

According to the Tata Energy Research Institute, the consequences of India contimuing
along a development path of indiscriminate resource use and unchecked pollution would be
severe economically, socially and environmentally. As pare of its GREEN-India 2047 study,
TERI argues that:
® cxpansion plans might have wo be curtailed;

@ industry conld prove vuinerable to competition from ‘greener’ companies;
® raw matenals will be in short supply;

@ power cuts will be more frequent and last lenger; and

® productivity per person is likely w be lower (TERI, 1923).

This prospect goes far beyond the isolated examples of “resaurce crunch™ faced by today’s
industry. It suggests that India’s industrial development trajectory as a whole will fage a
“sustainability crunch® unless determined preventative action is taken, Since the Earth
Summit, the business sector has been working on a strategy for avoiding such a future,
through the promortion of “eco-cfficiency’, whereby resource nse and pollution per unit of
curtpuit is reduced continuousiy ar a rate sufficient to enhance environmental resources for
future generations. Internationally, the Facror 10 Club of academics, policy makers and
business executives has concluded that “in indostrialised countrics, current resource
productivity must be increased by a FACTOR of 10 during the next 30 w 30 years” as a’
prerequisice for mecting the goal of Jong-term global Sustainability” (Factor 10 Club, 1594).

To meet India’s own padonal development oljectives, a similar commitment to an cco-
efficient Future is required, and market based instruments offer a way of driving a wedge
between economic growth and environmental degradation. By giving polluters an economic
stake n reducing pollution and the flexibility to find least cost solutions, incentive based
policies could achieve India’s epvironmental goals at a lower overall cost to society. Such
incentives would also creourage innovation in cleaner technological processes and result in a
process of change that would, over time, lead to progressive prevention of pellution, as
opposed to control of pollution through end of pipe treatment.
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2. Designing Market

Based Instruments for
the Steel Sector

o assess the feasibility of MBls in the Indian context,
this chapter focuses on the steel sector, drawing on
detailed information from two integrated steel plants,
the Steel Authority of India Limited’s (SAIL} Bhillai
plant in Madhya Pradesh and Tata Steel Limited’s
{TISCO} Jamshedpur plant in Bihar. Based on an
assessment of the environmental issues facing the
sector, the economic and environmental implications of four different
MBI scenarios are modelled.

The steel sector was chosen for this modelling exercise for three main reasons:
® first, the steei sector is a major source of industrial pollution, and a significant consumer
of water and energy;
® zccond, integrated steel plants are large and easily identifiable sonrces of pollution.
Environmental performance data is readily available for the sector, and both SAIT and
TISCO were willing to participate actively in the researcly
@ third, the integrated steel sector with its mix of public and private ownership provided an
oppertunity for comparative cost analysis.
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2.1 The Steel Sector in India:
Environmental Performance and
Prospects

Indian Steel Industry

The production of steel in Tndia is dominaced by a nwnber of large integrated iron and sreel
plants mainly operated by the peblic sector under the control of the Steel Authority of India
Ltd. {SAIL). Tata Steel Ltd. is the only major private comparry active in this very capial
mtensive and large scale {in tevms of fixed investments and tornover) sector. The integrated
plant process is perhaps a natural choice in the Indian context given the adequate
availability of major raw materials and mineral resources. There are five main produoction
stages in an integrated steel plans: coke oven batreries; Blast furmaces; basic oxygen furnace;
continuous casting; and rolling mills (see Figure 3).

; 'I-_| ut: '1r1|:[ Co[r:l :Roll_l r‘lg

INISHED STEEL .. ..
#PRODUCTS -~ .
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In 1295, integrated mills produced more than three times the amoune of steel than other
processes such as Dircet Reduced Tron (DRI} and Electric Arc Furnace {(FAF) in 1995 (see

ToiTs
MEDE L.

“lmeegratad steet plants o
‘DRI-EAREAF route

DE| - Direst Feduced fran; EAF - Electlc Are Farnage

Although the integrated plant route continues to be popular, proposals for producing
steel by other methods are presenr[y under consideration and coold resalt ina substanual
inerease n production capacity by the year 2000 [see Table 3.

Environmental problems

An integrated steel plant generates enviromnental pollution at each stage of the production
process; it is alse a significant consumer of scarce watet and energy resources. Table 4
summarises some of the main pollutant releases from the steel industry in India.

Water is probably the most important issue for the steel industry. The manufacture of
steel genterates waste water containing suspended solids, oils, phenot and BOD, which is
generally discharged into rivers and streams. Another water related issue is that of water
conservation. The existing pricing structure for industrial water use does not reflect the true
price of water as a scarce respurce. At present, ne incentive schemes exist which wonld
make it profitable to recycle water 45 opposed to using fresh water in the producton cycle.

Solid wwastes ate generated at varions stages n the steel making process. Some of dhese
can be effectively recycled, bur those which cannot are being used as landfill, Tata Steel
currently reuses 40% of the solid waste from irs production processes in cement
manufactoring. Landflls are 2 contentious issue and are increasingly becoming a matter of
pulblic discontent. Firms are not subject to a tax on landfill and dumping sites scattered in
residential areas are not an uncosmmon sight.
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The obvious social conseqences of these environmental problems, in terms of living
conditions and health effects, are iinmense and difficult o contrﬂl given the magnimude and
low income levels of the expased population.

To deal with these environmental problems, steel companies have developed
environmental policies and established environmental management departments w define
strategies and investments. Buth SAIL and TISCO produce annual environmental reports
describing their environmental acdons. Indian steel plants have mainly been using end of
pipe control equipnient for controlling air and warer pollution. Equipment for air polhition
ahatement includes vartous types of water scrubbers, mechanical seperators {e.g. eyclones),
bag filters and electronic precipitators {ESPs). With respect to water pollution, the main
area of concern in the steel industry is the coke oven complex which has problems of
phenol, cyanide, and ammenia in its cffluent. Most Indian steel plants have opted for
activated sludge effluent trcatment plants {ETP) for coke ovens. Some plants are also
considering ‘land treatiment’ as polishing units. Apart from coke ovens, effluent treatment is
mainly confined to removal of suspended solids, oil and prease, and neutralisation of acn:ilc
effleents from pickling lines.

Government emission and efflzent standard-t apply for each unit within the sm:.l plang,
rather than at the factory pate {sce tables 5 and 6 for existing air and water standards).
Pollution control measares may have limited emission and efffuent discharges to preseribed
standards. But there was no systematic attempt at estimating the costs of control for
individual companies or cost effectiveness of the standards. In particalar, it was not asked
whether it is cost effective and desirable {given that enforcement is lax) for Brms to abate at
the level ser by che standard.
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Moreover, the resnlts of an area wide study of Jawshedpur showed that ambient air
quality paramerers with respect to levels of suspended particulate matter have been
declining aver the years baot stilt remain above the standard norms set by the Bihar Seate
Pallntion Control Board (NEERI, 1995). Air quality is also adversely affected by vehicular
amd transport activities in the area and by the emissions of gaseous pollutanis like sulphur
and nitrogen oxides. The introduction of technologica) processes and the phasing out and
retrofitting of pollotion prone plants has been helpful in reducing pellution from
identifiable pollating sources like steel making, coke oven plants, and sinter plants.
However, the pollution from. diffused/fugitive sources and gaseous pollutants is more
difficult o control.

Future trends

Steel production is estimated to increase feom 12.7 snillion tomnes in 1993 to 35.6 milhicn
tonnes in 201(h Since stecl making is 2 molti-process industry with environmental
implications at various stages, such an increase in preducton coold lead to considerable

increases in pollution from steel making as well as in resource use, if the “right™ policies -

and measures are not adopted carly on. Such measures woold include a combination of
regulations and incentive schemes including market based instruments to encourage
investment in clean and preventive rechnologies.

2.2 Four Scenarios of Market Based
Instruments

The method

The four scenarios deseribed below are based on a methodology adapted from the basic
conceptual framework for cost minimisation described in section 1.1 (Stavins, 19593} and in
Annexe 1. Pollution abatement cost functions were estimated for six pollutants discharged
from different facilitics operating in the two large integrated iron and steel mills. The
pollntants covered by the study include water and air borne pollutants and not solid wastes
and noise pollation. Solid wastes are not incleded sinee both TISCO and SAIL discharge
the waste on their own property at present. Moreover existing regulations do not cover
solid wastes, MNoise can have a fairly hieh incidence in sreel making, however, it was not
cansidered by the present study due to difficulties in modelling and dats collection.
Amangst air pollutants, only suspended particulate martter is included. Although seeel plants
do emit some sulphur divxide, this is not incladed in the present analysis since it is not a
significanr pollutant from the steel industry.

The specific pallutants covered by the study are: total suspended solids (TSS), phennl,
cyanide, ammoniacal nitrogen and suspended particulate matter (SPM). SAILs Bhilai-and
TIECO% Jamshedpur steel plants provided unit specific data on various parameters
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including: on production levels for hot metal, crude steel, finished steel and salcable steel;
input and material consamption including energy and water consumption; volume and
quantity of air cmissions, waste water, and effluenes discharged; costs of abatement
(wastewater treatment, solid waste disposal and zir pollution control} and costs of mecting
the required standards, broken down into capital and operating costs.

The data were collected by means of a questionnaire. Personal interviews with the
environment division staff of the two plants were then conducted to verify the data, fill in
data paps and elaborate engineering cost funcions for the five pollutants, A suparate cost
function for each discharging unit was estimated. Annexe 1 gives details of the various cost
funcrons and desctibes the methodology, the model and its assumptions.

Engineering cost functions were derived from estimates of the financial costs of
abatement based on historic capital and operating expenditures; this approach differs from
economic or behavioural cost functions derived from an analysis of marginal costs
equations. The decision to use engincering cost funetions rather than economic or
hehavicural cost functions was guided by pracdcal constraints of data and time availability.
A similar analysis would be possible by deriving marginal cost equations from well behaved
preduction functions maximised subjert to input constraints of different umits n the steel
plants. The net bencfits of the latter approach are theoretically greater because of the
advantages of econometric cost functions. In practice however it is unclear how much they
would change the results of the model.

Annexe 1 describes total and marginal abarement cost functions for each pollutant. In
each casc the cost of pollution abatement is assumed to be a funcrion of capital and
opetating costs. Capital costs ar: treated as fixed since the model is based on existing clean
up operarions.” Annual operating costs of each pellutant are described as 2 function of
varigus parameters, as summarised below:

Total suspended sclids
Operating costs = f (price of chemicals; quantity of waste water discharged;

TS5 abated; quantity and price of sludge removal)

Phenol, Cyanide and Ammoniacal Nitrogen

These three pollutants contribute to BOD discharged in waste watcr from coke oven units
of the steel making process. The costs of the three pollutants were separated and
apportioned according ta the relative costs of nutrients that go inte the BOD treatment
plants of TISCO and SAIL. The functional form of the abatement cost functions for the
cyanide, phenol and ammeoniacal nitrogen are similar.

f {price of chemicals, quantity of waste water discharged;
guantity of pollutant abated)

Opuerating costs = =

Suspended particulate matter
{Operating costs = f {cost of electricity, volume of flue gas,
suspended particulate matter abared)

Marginal abatement cost functions were derived for each pollutant by differentiating
total abatement costs. These equations were used, together with data on emissions and
abatement levels to perform a number of simulations and iterations in order to equate
marginal costs across units and arrive at combinations of charges and standards that result
in higher abatement levels at least cost to the industry as a whoele.

The following paragraphs describe the results of applying the model to four scenarios or
policy options that are relevant for the introduction of MBI for polution prevention in the
stee] industry in India. Al four scenarios allow for the development of "hybrid®
instruments that combine command and control measures with economic incentives. These
can also be combined with various awareness raising instruments (e.g. demonsitation and
dissemination of cleaner production technologies, educadon awareness programmes etc.) to
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make them more atractive. The advantage of such an approach is thar it gives policy
makers the flexibilicy 10 “achieve a balance amene at times competing abjectives of
efficiency, cquity and effcetiveness” (¥ Connor and Turmham, 1992,

Hefore discussing rhe four hybrid scenanios in detail, it must be mestioned that the srudy
also considered the hypothetical case of the pure charge policy, where the rovernment does
away with commuand and contrel measares altogether and insiead instirutes a system of
pollation charges onty. Tt was felt that the benefits of such a sysvem in verms of cost
ctfectiveness would be far outweighed by the constraints placed on exizring administrative
and institutional mechanisms, The institutional limirations of charges and the prezonditions
for their successful application would be difficult to meet in the present Indian set up. For
this reason, the pure charge scenado was net considered a practical option.

Scenario One: Standards Plus

A practical environmental management system is likely to revolve around effluent standards
which refleet a social consensus (or techaverats’ judgement} on an acceprable level of
environmental quality. A systemn based on MBls would alse need to employ some
benchmark to mdicate a desived level of environmental guality, which it would try and
achieve in the most cost effective way. This desired level of environmental quality is implicic
gither in ambienr standards for air and water pollution or in discharge standards. Each
standard corresponds to a total level of pollution sbhatement for the specific pollutant it
pertaing to. The “standards plus™ scenario describes an option where a charge is levied on
those firms whose polluton levels exceed discharge standards. Various combinations of
standards plus charge levels are examined for their impact on total abatement, total
abatement cost (defined as capital costs plus operating costs of abatement) and total
revenue in order to select 2 suitable combination of standard plas charge level for sach
pollatant,

Figure 4 illustrates the Standards Plus scheme for a pollueant * P*. The upward sloping
lines indicate that pollution charges are directly proportional to levels of emission, being set
at marginal abatement costs at each level. The diagram also shows the charge rate sliding
upwards on an annual basis, reflecting the need to index the charge to inflation to ensure
thar the real valoe remains constant. Variations of such a Standards Pliss system may be
found in a number of QECD countries as well as a few developing countries, such as
Malaysia, where it appears as a compliance fee system.

Results of applying the Standards Plus model to TSS, phenol, cvanide, ammeoniacal
nitraegen and  suspended
particulate matter in TISCO and
SATL are summarised below.

Total suspended solids

Inherent in the existing policy of
a standard of 100 mgiitre is a
tatal abatement level of 1.16
million tonnes for six units
(blasc furnace, steel melting
shop, and rolling mill ar TISCO,
and blast furnace, steel mekring
shop and refractory at SAIL),
The total abatement cost for
achieving 2 standard of 100
mgflitre for the six units
combined is Rs. 367.87 million.
Thete iz 2 fair degree of
variation in abatement costs
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between different facilities. As indicated in Table 1 of Annex 2, marginal costs (MC) vary
from Rs. 497 to Rs 3,484 and total abatement costs {TAC) vary from Rs. 7.45 million w Rs.
150.8 million. This variation in costs is due to differences in the Initial pollution lead, in
influent concentration, the volume of effluent discharged and the vimage of facilitics.

A sories of iterations were conducted and various alternative combinations of standards
and charge levels were examined for their impact on total abatement {TA), total abatement
vost [TAC) and total revenue (TR). Annexe 2 gives a range of options for combining
vanous levels of charges with different standards and their Jmp]n:annm for total abatement,
toral abatement costs 2nd revenues collected.

The analysis indicates that if the existing standard of 100 mgilitre is combined with a
pollution charge of Rs. 1,100 per mgfitre of 158 on all firms discharging more than the
standard, it results in a higher level of total abatement [1.25 million tonnes} at a lower cost
of Rs. 366.31 million. This is possible because facilitics that have high control costs {such
as TISCO blast furnace and Bhilai steel melting shop) abate less and those that have lower
marginzl abatement costs such as the TISCO steel melring shop increase total abatement
from 0.12 million tonnes to ©.32 million tonnes. Tn addition, a total revenue of Rs. 1.1
million is collected which can be used to set up an environmental fund (sce section 3.1
belew). This policy is mere attractive to indostry as well as to government than the
standards alone policv since it achieves a higher level of abatement at lower costs to the
indusiry as 2 whole. ®

Another option that could be considered for introduction in the mediwm and longer ferm
is that of tightening the standard to 75 mgflitre and levying a charge on defaulting units. If
a charge of Rs.1,100 is levied with a stapdard of 75 mgflitee, 2 total abatement of 1.27
millicn tonnes is achieved at a cost of Rs. 566.5 million to the industry as a whele, and 2
total revenue of Rs. 13 million is collected. The policy is cost effective in comparison with
the existing standaed alone policy, since total costs to the industry are still less than those of
meeting the existing standards of 100 mgflitre, It is further recommended that the charge he
gradually increased over time, not only to adfust for inflation bur also to provide further
incentives for pollutien reduction throvgh the adeption of cleaner production technigues.

Table 7 summarises the above results and compares the cutcomes of the recommended
policy combinations with the existing case of a pure CAC system.

Total mbicariene i Tl sbéreinent 'cost . Tafal revenue

Cyanide

The study covers three coke oven plants operating in TISCO, Bhilai Stee! Plant and
Rourkela Steel Plant {the latter two belong co SAIL). These are the ooly units in the steel
mazking process that discharge cyanide.

Inherent in the existiog policy of a standard of (.2 mgflitre is 2 total abaement level of
247 85 tonnes. The total ahatement cost for achieving this standard for the three units
together is Rs. 68.77 million. There is a large degree of variation in abatement costs
bevween different facilitics. As indicated in Table 5 in Annex 2, the marginal costs {MC)
vary from Rs. 14364 to Rs 840154 and total abatement costs (TAC} vary from Rs. 7.17
million to Rs, 45.9 million. This variation in costs is due to differences in the initial
pollution load, in mﬂuent concentration, the vohume of effluent discharged and the vintage
of facilities.

Apzin, a series of iterations were conducted and various alternative combinations of
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standards and charge levels were examined for their impact on rotal abatement (TA}, total
abatement cose {TAC) and rota! revenue {TR). Annexe 2 gives a range of options for
complning varlous levels of ciarges with diTerent standards and their impiicasions for potal
abatement, total abatement costs and revenues collected.

The analysis indicates that if the existing standard of (L2 mgflitre is combined with a
podisiion codrge of a tidlle over Ky, T8000 per mpilitre of cyanide on all firms discharging
meore than the standard, It results in a higher level of total abatement {279.66 tonnes) at a
considerably lower cost of Rs, 56.70 million. As in the case of TSS, this is possible because
facilities that bave high control costs abate less and thaose that have lower marginal
abstement costs increase total abatement. Tn addition, 2 total revenue of Rs. 3.12 million iz
collected which can be used to set up an environmental fund {see section 3.1 below). This
policy is more attractive to mdustry as well as to government than the standards alone
policy since it achteves a higher level of abarement at lower costs to the industry as a
whole,? _

In the longer rum, it may be warthwhile examining the possibility of relaxing the
standard and increasing the charge. This should however be done bearing in mind that the
quality of receiving water bodies does not deteriorate. The option to consider in the longer
run therefore 13 that of rélaxing the existing standard from 0.2 mgflitre to (.3 mgflitre and
levying a charge of Rs. 19,000 per mg/litre on onits that fail to achieve the standard. This
combination of a standard cum charge gives a higher level of total abatement (322.69
tonnes) and a marginally higher TAC of Rs. 57.38 mullion than the previous combination.
The taral cost to indusiry is still lower than that with the existng standards alone policy. In
fact it is possible to gradually increase the charge up to Rs. 27,000 per mg/flitre without
surpassing the TAC with the existing standards alone policy (Rs. €8.7 million), In effect
what this means is that inefficient umits with high abatement costs will bear the burden of
the higher charge, and therefore should, over tme, switch to cleaner producton processes.
Flowever, ag mentioned above, it must be ensored that as charges are increased water
quality standards are not violated at any location by firms that choose to abate less,

As in the case of TSS it is reccommended that the charge be gradually increased over time,
nat only w0 adjust for inflation but alse to provide further incentives for pollution reduction
through the adoption of cleaner production technigues.

Table 8 gives a summary of the above results and points to the fact that it may be

“worthwhile relaxing the standard and levying a higher charge in order to achieve an

opiiinal combination of polletion reduction, cost savings and revenue collection.

Phenol

The functional form of the engineering cost equations for phenol fand ammoniacal
nitrogen} is very similar to that of cyanide since the treatment process is similar. The sample
of units ncludes the same three coke oven plants as with cyanide.

Inherent in the extsting policy of a standard of 1.00 mg/litre is a total abatement level of
2178.31 tonnes. The total abatement cost for achieving this standard for the three units
together is Rs, 146.29 million. There is a large degree of variation in abatement costs
hetween different facilities. As indicated jn Table 9 in Annex 2, marginal costs (MC) vary
from Rs. 14091 to Rs 17487 and total abatement costs {TAC) vary from Rs. 32 million to
Rs. 114.2 millien.
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Tightening the standard to 25 mg/litre and levying a lower charge of Rs. 2,800 per
mg,l’line reduces the total cost 1o industry to Rs. 90,83 million and results in a moch higher
level of abagemwnt of 13416.72 wnnes. This oprion appears more attractive at an agaresale
level and would surcly produce a greater inceative for adeption of cleaner technodogios.
Henwever once again, it must be ensored that quality of reectving water bodies at plant
tocations does not deterrorate.

As with other pollutants it is recommended that the charge be gradually increased over
time, not only to adjust for inflation bur also to provide further incentives for pollution
reduction threugh the adoption of cleaner production technigues.

Table 10 summarises the resnlts and compares them w1th the existing standards alone

policy.

 38.05 mitlicn

Suspended Particulate Matter

Suspended particulate matter in the steel making process is emitted from a nomber of
sources. For purposes of this study we have included seven units — fve from TISCO (blast
furnace, sreel melting shop, power plant, refractory and sinter plant} and two Bhilai units
{stec] melting shop and refractory). All these units are required to mect a standard of 150
mg/Nm* of flue gas or 0.15 mg/litre of flue gas. Coke ovens which also discharge
particulates, are required to meet a higher standard of 450 mg/Nm® and have not been
included in the analysis.

“The existing policy of a standard 0.15 mg/litre has an inherent total abatement of
28560.02 tormes and a total abatement cost of Rs. 635.82 million. Marginal abatemnent
costs vary from as low as Rs. 22 per mgflitre to Rs. 6,462 per myglitre.

A series of iterations was conducted and various alternative combinations of standards
and charge levels were examined for their impact on total abatement (TA}, total abatement
cost [TAC) and total revenue (TR}, Annexe 2 gives 2 range of options for combining
vartous levels of charges with different standardg and their implications for total abatement,
total abatement costs and revenures collected.

The analysis indicates thac if the existing standard of 0.15 mgflitre is combined with a
pollition charge of Rs. 200 per mpflimme of SPM on all firms discharging more than the
standard, it results in a much higher level of total abatement (113878 tonnes) at a cost of
Rs. 656 million, which is approximately the same TAC as with the standards slone policy.
The total revenue collected amounts to Rs. (.33 million.

Aceording o our analysis relaxing the standard below .15 mg/itre and combining it
with a charge, resulred in total abatement levels below those of the existing standard alone
policy. We therefore considered tightening the standard to 0.1 mg/litre and 0.05 mg/litee.
With a standard of .10 mgflitre and a charge of Rs. 180 per mg/litre the total abaterment is
still higher than the standards alone policy at 90807.21 tonnes and the abatement cost is
almaost the same ar Rs. 656 million. Similar resulss appear with a standard of .05 mgflitre
and a charge of Rs. 180 mg/litre. In view of the fact that tightening standards and
combining them with charges do not give additional dividends in terms of cost

effectiveness, it may be betrer 1o recain the existing standard of 0,15 mg/litre and combine it -

with a gradually increasing charge starting from Rs, 200 per mg/litre.
Table 11 provides a comparative summary of rhe above results for SPM where the base
case 1% the existing standards alone policy.
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Scenario Two: Pollution Prevention Rebate

This option is an extension of the standard plus scenario whereby a rebate is provided to
those firms or units that are able to reduce pollution emission levels below a specitied
amount {example, the level inherent in the discharge standard). Figure 5 below gives a
general idea of how this svstem may work.,

The idea of a tebate is to provide further incentives for adoption of pollution prevertion
methods and techniques. A rebate may be given to units who abate more than the standand
recommended. In figure 5 this corresponds to the area to the left of the vertical fine representing -
the standard. The amoune of '
rebate will vary depending on
how much revenue is
collected from pollution
charges, and on the criteria
for  disbursement  of
environmental funds (see
section 3h The rebate could
take the form of dutyfrax
exemptions not related o the
pollution . charge,
reimbursement of
expenditures up to 4 certain
[evel etc. In general, ir is
recommended that the rate of
rebate should be lower than
the race of charge.

An example of 2 system
of charges plus rebace is the
Swedish scheme described
in Amnexe 3. '

In the above two examples the charge is levied on the concentration of pollutant e.g. on
total suspended solids per unir of waste water. If firms exceed the concentration based
staitdard, they arc charged z certain fer. This type of incentive scheme has the inherent
disadvantage that firms could meet discharpe standards and avoid fees by diluting their

-waste streams with fresh warer Moreover, it provides incentives for firms to meet discharge

stanclards but not to go beyond the level of abatement specified in the standards, even if the
marginal cost of abatement ig small. This has been the experience in China where pollution
contrel levies have not had the desired incentive effect. As reparted by Florig et al, “fees are
not indexed for inflation, and, for state owned enterprises, they can be included under costs
and later compensated through price inereases or tax dedocdons”, To induce firms to go
beyond compliance, a volume or mass based waste warer discharge fee would be mose
effective (Florig et al, 1993). We now turn to what is termed an “eco-efficiency™ charge thae
addresses some of the problems inherent in a concentration based charge.

cantives for Eco-efficiency
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Scenario Three: Eco-efficiency Charge

Fhe “wro-elliiency Jrpe™ diflers o ddae swo scenanios described above in char che
charge is levied on emissions per tanne of steel produced rather than on cmission
concentrations. The scheme would necessarily require that emission standatrds also be
specitied i terms of emissions per tonne of steel. Lhis would require a substanive retorm
of the existing system of concentration based discharge standards, The possibility of this
happening is not entirely remote, since the Indian Government has announced its intention
to switch tu mass or Joad based regulatory standards {Ministry of Environment and
Forests).

Figure # illustrates how an eco-efficiency charge would work. Since the charge is linked
to steel prodection it automatically adiusts to the rate of inflation. However, there is a
danger that with continuous increases in the amount of steel production accompanicd by
less than preportionate changes in emissions the incentive to reduce pollution beyond
compliance may erode. In order to safeguard against this possibility a gradual tightening of
the charee knked to apnpal rates
of increase in steel production is
introduced. This is reflected in
the upward ecscalation of the
marginal cost curve as depicred in
figure 4.

Model cesults for total
suspended solids in TISCO (blast
furnace, steel melting shop,
rolling mill) and Bhilai steel plant
{blast furnace, steel melting shop
and refractory} indicate very
substantial advantages in
switching to an eco-efficicncy
charge of the kind describad
ahove, The current standard of
100mg/flitre of TS5 and =
wastewater generation standard
af 16 cu.meters per tonne of
finished steel translates to 1.6 kg
of TS5/tonne of finished steel.

This corresponds o a total abatement of 26063.23 tonnes for all six units at a rotal

abatement cost of Rs. 623,47 miliion if the industey were in full compliance. The degree of
variation in costs between units is considerable, Marginal abatement costs vary from Rs.
2,8907 per keftonne of finished steel to Rs 2.14 million per kgftonne of steel, Ik should be
noted that in this case the variation in costs 13 due not only to differences in pollution loads
{which is dependent on volume and effluent concentration of wastewater) and influent
concentration, but also due to differences in the size of the units.

A series of terations were condocted and various combinations of standards and charges
were examined for their impact on total abatement, toral abatement costs and total
revenue, It was found that a charge of Rs. 82,000 per kg per tonne of steel combined with a
mass-based standard of 1.6 kg/tonne of steel, gives a high level of total pollution abatement
{174627 55 tonnes) at a lower cost to the industry of Rs, 619,82 million. Clearly this is a
more cost effective policy than the standard alone pelicy. How does it compare with
scenario ane? _

With scenario one {concentration-based standard plus charge) the percentage increase in
total abaternent is 7.76 and the percentage reduction in tota! abatement costs is 0.27. The
corresponding figures for scenario three {veo-efficiency} are 570 per cent and 0.58 per cent
respectively”. This demonsirates the tremendous advantages of switching 1o 2 mass-based
eco-efficiency charge system. Table 12 summarises the above results.
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An additional advantage of the eco-efficiency charge is that #t is more amenable to the
intreduction of intra-plant trades where the “bubble™ covers the steel plant, and standards
in terms of emissions pet tonoe of steel are set at the factory gate, This scheme 15 described
in the following paragraphs.

Scenario Four: Intra Plant Trading

As mentioned in section 1.1, intra-plant rrading schemes may be devised using second best
cost minimisation models of the type nsed for modelling the first three scenarios. Ideally we
should use such an economic analysis, based on marginal abatement costs to devise a
permicting system. An alternative approach s to use the negotiated settlement route, as
taken by the US Environmental Protection Ageney for its steel water bubble policy (see
Industrial Fconomics Inc.1994), in the following anaiysis we have combined the economic
approach with the "nepotiated settlement” route to devise a set of experimental intra-plant
trades for T55' in the TISCO plant. A similar exercise is possible {or Bhilai.

On the basis of abatement per tonne of finished steel, which is 1.6 kgftonne of finished
steel v the current standard, it was found that in the blast furnace, steel melting shop and
rolling mill of TISCO, the present abatement was 2022.7, 299.2 and 79.8 tonnes
respectively, Current tatal TSS abatement by TISCO is 2381.7 connes. The rolling mill has
the highest marginal abatement cost of the three units. Let us assume chac TISCO
management decides thae the rolling mill should reduce its abatement by 30 tonnes,
provided the ather two units increase their total abatement by an additional 15%. The
amount hy which the other two units increase their total abatement is propostional to their
respective marginal abatement costs. Therefore the blast furnace, with a lower marginal
abatement cost, is responsible for 57% of the increase, and the steel melting shop is
responsible for the rest. The results, which mean an increase in total pollution abarement
before the pollhittanr leaves the factosy gate, are given m Table 13 below.

Amtexe 3 provides a description of how this methodology has been used in the U5 for the
*stee] water bubble®,

Conclusions

The results described above point to the fact that a switch to mass-based standards and
charges and intra-plant trades would result in a substantial reduction in pollution
discharges at a considerable saving to industry as a whole. If the fonr 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 critetia of environmental efficiency and cost
effectiveness, it emerges that cco-cfficiency standards plus charges perform the best
followed by concentration-based standards plos charges {with or withour rebate). One
explanation for the better performance of 2 system based on total polluton loads per tonne
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of steel, 15 thar it encompasses volume of waste warer discharged. A concentration-based
scenario may be inelfective in bringing down ]‘JUHU"’DTI loads {enless accompanicd by a
wastewarer charge} iT Irms Tesor o Glution of waste water, With a mass-based stancard
or charpe, dilution would ne longer be an atiractive eprion for itedestry, and
correspondingly poliution discharge levels wiil increase. Our results indicate, in addiden,
that this may weli be af a lowser cost to industry,

2.3 Evaluating the Scenarios

The previous secticn has described fowr hyberid scenarios, combining command and contral
measures with MEBIg,"* within the general decision framework of cost effectiveness.
However, cost effectiveness need not be the only objective of policy makers. [ssues
pertaining to distributional justice, political acceprability, admipistrative feasibility,
corporate response, monitoring, enforcement, legal and institutional requirements, are also
impoitant. Any evaluation of options open to policy makers should investigate the impact
the chosen option will have ont ervironmental effectiveness, economic efficiency and equity
(O'Cannor, 1996).

Environmental effectiveness essentially means the cxtent to which the policy instrument
achieves the pollution reduction target. This target could be inherent in the existing
standards or could he set by the pellation control ﬁu:hﬂnt}- depending om the nzture of the
pollution problem at hand.

Econpnic efficiency refers to the costs of achieving the pollution reduction target. This
includes both polludion abatement costs as well as costs to the regulatory auchorities of
monitoring and enforcement.

LEguity and distributional implications of a policy change will determine the extent of
political acceptability of that policy choice. These ssues are not only, more difficult to
analyse but are also probably the most crucial for political constituencie_’s. By tgnorng the
redistributive cffects of an environmental policy, we may either unintentionally harm
certain groups in society or undermine the political acceptabifity of the programme [Baumal
and Oates, 1988). With pollution charges based on the principle of polluter pays, the
distributive implications of the tax would depend on the exrent to which the incidence of
tax is passed on oo consumers in the form of higher prices. T the demand for finished seeel
is relatively melastic {as it is likely to be) steel producers will ke able to pass on g portion of
the tax increase to theic buyers.

Bawmal and Qates (1988) and Freeman {1972) contend that En'l.rlmnmmtal DIOZLATIIES
are: generally not very well suited to the achievement of distributional objectives, and that the
primary purpose of environmental proprammes is allocative. To address these distributive
distortions, they suggest that environmental programmes and policies be'accompanied by the
use of adjustment assistance to spread the costs maore evenly amongst saciety.

Clearly, any analysis of the distributive implications of a charge system for the steel
industry would require a study of the finished steel market, a rask that is beyond the scope
of the present study but should be undertaken in the event that the Government of India
introdoces poflotion charges. In this paper we have not analysed the distributive
implications per se of the proposed policies, bar have instead concentrated on two other
aspects of political acceptability: onc s potensz! appasition from stee] producers an whom
the tax is levied:; and the other is that of public cransparency of the policy instrument, The
former problem Le. that of political opposition from industry, is addressed by maintaining
revenue neutrality of the tax in two ways: offering the possibilicy of a pollution prevention
rebate; and, setting wp a pollarion prevention fund from the proceeds of the charge,

In this study we have chosen to evaloate the propesed policy scenarios according to a set
of criteria that detive From the broader issues of efficiency, effectiveness and political
acceptability discussed above. These are as follows (see Kumar and Sherif, 1994):

Incentives for Eco-efiiclency

®O0O0O0O0O0OB®OOOOOD0O0O0O ®6©00C

B

@ O O




o

-

——

R T S

C

|. Does the policy achieve the stated goals in terms of pollution reduction?
Fach of the four scemarios is designed to achieve a certain level of pollution reduction. The
base case takes this as the level inherent in the specified discharge standard for cach
pollutant. Afl scenarios considered above surpass the total abatemnent levels inherent in the
existing standard, and are therefore recommended in terms of environmental effectiveness.

2, Is the palicy cost effective?
For each policy, the toral pollution abatement cost of achieving the targeted level of
pollution reduction is caleulated and compared o the costs of the existing “standards
alone” policy. Ideally, we should add a2 cost component corresponding to the monitoring
and enforcement costs that would be borne by the regulatory authorities. However, doe to
the lack of accurate data , only a qualitative and rough idea of the latter is possible.

Policy combinations considered in the previous section have heen selected only if they

" result in a Jower o similar total abatement cost than the existing standard. This makes the

proposed policies more cost cffective than the existing standards alone policy.

3. Daes the policy provide incentives for research and innovation for better
polhstion control and pellution prevention technologies?

This is an impotrant criteria that bas been inctuded since 2 major theoretical advantage of
MBls is precisely that they provide incentives to go beyond compliance. An interesting
study by Jung et al {1996) has evaluaed che incentive effects of five environmental policy
instruments and rank-prdered them, from most to least incentive, as follows: apctioned
permits; emissions taxes and subsidies; issuved marketable permirs; and performance
standards. This ranking is found to be invariant with respect to the size of firms, the size of
the industry, or the indostry’s abatement cost siructure (Jung, Krutlla and Boyd, 1998},
Cur findings are in line with this rank ordering, in that we find that intra-plant tcades with
mass-based standards and charges have the largest incentive effect, followed by the
pallution prevention rebate and standards plus approach.

4. 1s the policy administratively feasible to monitor and enforce?

The. administrative feasibility of poliey implementation depends to a large extént on the
effectiveness of the administrative autherity charged wicth monitoring and coforcing
environmental protection measures. In the Indian context, the State Pollution Control
Boards (PCBs) have been wested with the responsibilicy of monitoring and enforcing the
existing system of discharge and ambicnt standards. The effectiveness of PCBs in
undertaking this task varies a preat deal berween Boards in different srates. The general
feeling is that the pallution control boards are understaffed and lack adeguate resources
and facilities to effectively monitor and enforce the existing systemn.

Any of the four policy options described above would require effective monitoning and
enforcement. The NIPFP study conducted by Shekhar er al has used a simple model
developed by Malik {1992) to show that although enforcement costs can be higher for
incentive based policies than for policies based on direct contrels, no general resulr is
available regarding which policy minimises the sum of abatement and enforcement costs.
Ome recent paper by Ganpopadhya, Goswami and Sanyal (1991) has examined the
enforcoment question on the assumption that enforcers are corrupt and want to maximise
their own expected incomes. [t has been shown that incentive compatible enforcement
systems are feasible even if we assume that regulators are prone to corruption,

In any cvent, there is a case for investigating the possibility of: first, lessening the
monitoring burden on the polletion control boards by encouraging self monitoring or third
party monitoring; second, augmenting the resources of the PCBs and making them more
effective. The mix of policy instruments in the four scenarios claborated in this stody
addresses both these issues. A third aspect that becomes important in the case of pollution
charges or cco-taxes is the administrative ability to collect tax revenoes. As it stands, the
Indian tax collection system appears to be reasonably effective at least in terms of the tax
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collection machinery, although problems of tax evasion do exist. A fourth fssae that is of
refevance to wadable permits is the existence of an institutional machinery for issuing
permits and menitoring trades {O"Connor, 19%6}, This can be a sehous consiTains in the
Indian case. Forwunaiely however the institutional demands of intra-plant trading {as
oppased to inter-olant trades] arc confined ro rhe management of the steel plant. The plant
authoritiey are responsibie for allocating permits to their different facilities and for
recording and checking teades against actual emissions, The effectiveness of this task is
therefore an internal managerial problem and not an additional burden on the PCBs. As
will be discussed in a later section, there could be considerable differences between public
and privare sector companies in the effective management of irira-plant trades, due largely
ter their different accounting Systemms.

5. Is the pﬂ'lC}F publicly transparent?

FPublic transparency of an environment policy instrument includes a number of aspects. The
first and sinplest is that of pubke visibility, which can be cohanced throngh adverrising and
announcing the pollution charges well in advance of their imposition. But transparency can
also increase risks of failure (O*Connorg, 1996). Since MBIs make the costs of control more
apparent than discharge standards, the taxed party, in this case the steel industry, may
object much more to pollution charges than to discharge standards, even if the boss in
producers surplus is smaller. Tf standards are combined with pollution charges, the
transparency problem of pollution charges is mitigated to some extent. The same argument
is true for the eco- efficiency charge com standard policy. Transparency is enhanced if che
charge is combined with a standard,

Conclusions

Going beyond the issue of cost effectiveness and environmental efficiency to questions of
political acceptahbility and rransparency affeets the performance of the four scenarios. Table
14 below gives an overall asscssment of how the scenarios perform when ranked according
to the evaluation criteria.

All policy combinations achieve mose pollution abaterment for less cost than the exdisting
CAC system. However, the eco-efficiency and intra-plant trade scenarios perform better in
rerms of effectiveness, cfficiency and incentives than the standards plus and tax/rebate
scenarigs. This pictore changes somewhat when we consider political feasibility and
transparency as evaluation criteria, Tr should be noted, that nnlike the first two eriteria, the
[atter two depend on gualitative assessments.

This combined quantitative and qualitative analysis points to rwo main conclusions:

@ first, thar an MBI strategy should starr with a politically acceptable and publicly
trangparent standards plus scheme based on -existing concentration discharge standards. It
should gradually evolve a more efficient and effective system based on pollation joads per
tonne of finished product; and

@ second, MBIs should be introduced on a case by case basis for each pollutant and policy
mix since a blanket prescription is not possible.
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3. Exploring the
Implications

learly, if MBls were to be introduced in India, they
could not be limited to the steel sector. Broader
structural changes to existing legislation and
administration would be required, adapted to the
special circumstances of each sector’s
requirements. This section looks beyand the stee!
industiry to make general conclusions about the
role of MBIs within India’s environmental policy. Irrespective of which
scenario or combination of policy measures the Government selects,
it is imperative that the broader implications of any policy reform be
analysed prior to its implementation. In the following paragraphs we
artempt to d¢ this by looking at the implicarions of introducing MBis
within the existing policy environment including aspects such as: the
presence of price distortions prevailing in the steel sector; use of
Frevenues; coherence with existing environmental palicies; and,
monitoring capabilities. VYe also analyse the implications of policy
reforms for the corporate sector and make suggestions on how the
policy should be introduced and phased in order to minimise any
adverse implications either at the macroceconomic or the micro
levels,
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3.1 Regulatory Reform

India’s existing cnvironmental policy svstem makes Hitle use of MBIs. In the real world,
policy makers have to build on inherited regulatory systems, adjusting these o the
oppoTtulities provided by MBls. If MEIs are to e harmontously married with the existing
systedtt, then the following six issues of regulatory reform will need to be tackled.

i. Legal sanctions, fines and MBls: avoiding double jeopardy

Existing environmental regalations require companies to comply with prescribed norms for
effluent/emission discharges. Contravention may resolt in imprisonment, a fine or both.
T'his fine is currently levied at a flat rate, irrespeceive of the guantun of pollution
discharged above the compliance. If 2 company is not to be faced with the prospect of
paying twice for the same polhution, then the relationship between MBI and legal sanctions
would need to be re-examined. In the Netherlands, the Dutch have maintained the uldmace
sanction of legal action and fining recaleivrant polltrers in addition to the wse of water
cfflugnt charges designed to stimulate polludon prevention {see Annexe 3).

Clzuses in the existing regulation relaring to threac of closure or imprisonment should
also be re-examined. A priori considerstions suggest that the provision of closure or
imprisonment shewld be retained in some appropriate form to prevent the use of MBIs as a
“license to pollue™. If this is not the case then some companies may continue ro discharge
large amounts and pay the higher charges rather than cat down oo polletion loads.
Accordingly, the cotoff Iimit for empowenng regulators to effect closure of the erring it
must be specified. his lanit may be specified according o ambient air and water quality
requirements by the concerned state pollution control boards. Advance specification and
advertisement of these limits will also enhance public acceptability of the change.

With the introduoction of MBI, the issue of defining damage liability becomes important.
Experience in the USA has shown that defining liability laws is a complicated rask that
reqquires a faiely complex legal systetn. Since India does not yet have a system for addressing
legal problems related to environmental damage, it may be not be cost effecrive o
introduce the idea at this stage. However, the introduction and/or continnation of a ceiling
as described above should Accompany a policy of MBls.

il. Policy desigh and administrative co-ordination: the centre and the state

A crrical legal implication of introducing MBIs is that of jurisdiction. Presently the
Government of India promulgates three environmental laws: the Water (Prevention and
Control} Act, 1974; the Alr {Prevention and Control] Act, 1981; and, the Environment
{Protection) Act, 1986, These [aws vest authoricy in Centrai/State Pollurion Conerol Boards
and the Central Government to prescribe seandards for water and air quality (ambient and
site specific). As it stands, this provision does not include the power to prescribe
cifluentfemission charges or any other kind of MBI which has economic implications for
industry. Therefors adjudicating an MBI policy would warrant necessary amendments in
existing environmental regolations, including appropriate centre-state jurisdiction for
different media such as air and water.

iii. Water cess and MBls: achieving coherence
The Water (Preverrdon # Canteal) Cess Ack, 1977 is lndia’s main environmental ase of
economic instroments. Under this Act certain specified mdustries are required to pay cess
on the quanrity of water consumed. The primary objective of the water cess is to angment
the resources of Pollution Control Boards and not o provide incentives for water
congervation or water trearment. The cess as it presently exists is levied on water use and
nat on pollution. :

If effluent charges are levied on the discharge of water pollutants in conjunetion with the
exising systermn of a2 water ‘©ess, the prospects for co-existence and coherence of the two
systemns most be analysed in terms of their respective benefits {revenue) and impacts. 1n
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particular it will be important to analyse the extent to which an effluent charge docs or
docs not impact on water nse. ¥, as has been mentioned eaxlier, the effluent charge is
accompanied by a charge on the volume of waste waicr, Tt s likely that the objectives of th

water cess, in rerms of reduced water use, will be met by the waste water charge. In this
case it wonld he anpropriate to interrate the cess and the charge, I however the water cess
is 1o co-exist with ap effluent charze &t will be imporeant to avold duplicating cumbersome
procedures in the assessment of the cess and the charge.

Another related tssue is that of water pricing. For any system of MBls to work
cffectively, the pricing of resources must reflect their true scarcity. India has traditionally
subsidised the use of water {and energy) in almost all sectors including industry. With
growing economic liberalisation, MBIs should be phased in gradually and should be
accompanied by a gradual phasing cut of fiscal subsidies especially for water and energy
resources. The work undertaken by Bhatia, Rogers et al is a significant contribution
towards a rational pricing of industrial water resources in India {see Bhatia cr al, 1954},
The authors have undertaken an empirical analvsis of the industrial sector in Jamshedpur
by simulating the impact of increases in water price and effluent charges on water quality
and water use for the TISCO sveel plant, *

They find, not surprisingly, thar “water prices, effluent charges, and fiscal incentives are
cffective management tools for improving water quality and managing the use of tozal
water resources. However, the application of these tools needs to be carefully orchesrrated.
For example, when water prices are low, conservation and recycling are not atractive
options regardless of the level of effluent charges”. This conclusion is valid for the present
study as well. If the Government introduces MBIy, cspecially in the form of pollution
charges, it must rationalise the pricing structure for key resource inputs such as water and
encrgy. An in-deptl analysis on the levels of pollution charges combined with appropriate
levels of resource pricing would be a useful complernent to this study.

iv. Fiscal subsidies and MBls: from government pays to polluter pays

Indian economie palicy has rraditionally relied on subsidising energy, warer and other raw
tnaterial inputs needed by industry, especially heavy or “rore® industries such as steel, coal
and power Consequently pricing of water and energy has not reflected the true scarcity or
price of the resource. Recent liberalisation measures have atrempted to rectify some of these
imbalances, especially m the area of trade barriers and investment incentives (foreign and
domestic). However, price distortions in energy and warer still remain, To what extent does
the persistznce of such policy failures impact on the efficacy of MBIs for pollution
prevention? Conventional cconesnic theory suggests that an industrial sector facing soft
budget constraints responds sluggishly to pollution charges or to fines for non-compliance.
This has been the cxperience of Poland and the former East Germany (ses Panayotou,
1992).

Others have countered that econemic instruments for pollution control can achieve real
benefits even in the presence of distortions. China, for example, has instituted a system of
pollution levies that has worked reasonably well even though price reforms have 2 long way
o go (Florig et al, 1993). Permit markets, being quantity-based market instruments are
lilkeely to be more effective than other policy tools (including CAC and pollution charges) in
the presence of market distortions and soft budget constraines {Zylicz, 1224). Another
study has assessed the resudts of introducing economic instruments in Estonia whaose
economy is still partly characrerised by centrally fixed prices and soft budget constraints in
some sectors. It concludes that although mearket instruments cannot wotk perfectly in such
a system, there is considerable scope for combining some elements of regalations, economic
instruments and respurce pricing by following a pragmatic approach ro the implementation
of MBIs {Kallasee, 1524},

v. The use of revenues: setting up a fund or reforming the tax system ?

Although the primary purpose of the MBIs illustrated in the four scenarios is to provide
incentives for pollution prevention, some revenue will he raised for government authoritics.
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To minimise negative impacts on competitiveness, money raised from the MBs should be
revenue neutra) for industry as a whole so as not to add to the overall fiscal burden, The
question remains of how to use the revenues: whether o set up a ring-fenced fund for
envitonmental purposes outside of the normal budgetary process, o to use the revennes to
ent other distortionary taxes on labour or invesoment.

The first option is to set up a peflution prevention fund, focused on financing cfforts in
the industry sectors affected by the MBI to accelerate the spread of techniques and
technologies to prevent pollution, thereby complementing the ohjectives of the MBI iself, A
portion of the funds could also be carmarked for the state pollution control boards to cover
the costs of collecting the MBls and to the central authorities to finance studies into the
design of MBIs. This has heen done quire successfully in China where ronghly 80% of
revenues are lent or granted to enterprises for pollution control, and the remaining 20%
goes to upgrade the capabilities of monitoring and enforcament agencies [O"Connor, 1996},

Setting up such a fund could increase political acceptabilicy and transparency, and could
help persuzde industry that the charges that they are paying will not hecome absorbed in
the government bureaucracy. This could be further enhanced by invelving industry and
enviropment NGOs on a stecring panel for the fund. The pollution prevention fund might
also be particularly appropriate where large revenues are not anticipated, and where the
government does not wish to create dependency on a source of funds whose revenues may
decline over time. The major drawback with this approach is that it reduces government
flexibility in revenue disbursement. Box 4 suggests a possible scheme for administering 2
pollution prevention fund. Further work is needed to decide the balance between grants and
loans; between sectoral and a common pool of fanding; and betweern establishing state-level
funds and a single natienal fund.

Incentives for Eco-efficiency




i i wnpertant that well desipned procedures are elaborated 1o enswre that the fand
targets priovity environmental problems and that revennes are spent effectvely, Three broad
arcas cain bt adoiitlicd Joo effecilve sser screngthening enforcement capabilities of state
pollution control boards; providing incentives to industry [or adoption of cleaner
production technigues; and raising awareness abour the benefits of environmental
protectiom, 1he lattet may inclede a proprasume designed on the lines of the PROPER
PROKASIH programme in Indonesia.

In this respect QECDs Guddelinas on Environmental Funds in the Transition fo a Market
Economy (QECD, 1993} could also be useful for the Indian context. These guidelines stress
two key environmental policy considerations to guide the design and operation of
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enviconmental funds®. The first is that the fund should support the implementation of a
coherent environmental policy; and the second is that it should not violate the polluter pays
principle. Box 5 gives more details on OECD coteria for dishbursement of eaviroamental
funds for ransition economics.

The second opiion is to use the revenues from MBEBIs to cut other taxes and charges on
business in a form of ecological tax reform (ETR). From the point of view of econpnue
theory, this would be the most desirable outcome, as it would allow the economy to reap
win-win gains in terms of internalising environmental costs and removing fiscal distartions.
Strong arguments have been made, pardcularly in Earope, for a wide-ranging reform of the
fiscal system to shift the burden of tax from ‘goods™ such as labour and investment and
onto ‘bads’ such as pollution and resource depletion. However, the ETR approach risks
obscuring the original incentive alms of the MBI and would only be advisable when the
MEIs would bring large and predictable flows of funds. Furthermore, additional general
cquilibrivm analysis of a proposed tax scheme would have to he carried out (O'Connor,
1996).

In view of these cansiderations, and the fact that revenne generated from MBls is not
likely to he that larpe relative to the Government budger, we propose the establishment of
an earmatked potlution prevention fund. '

vi. Administration: policy design and monitoring capacities

‘The introduction of MBIs will change the cxisting regulatory system and require new skills
and resources in government. According to a Winrock International report for USATD,
these include capacity of government to “[a) design and administer the insteument; (&)
monitor experience with it; {c) enforce the conditions of instrument use; and (d) modify the
instrument in response to changing conditions” (Wineock, 1992} Ln terms of
administration, there is also often a “virtue of simpleny’, and Winrock adds that “there is a
trade-off between designing a simple systum that can be implemented with limired effore
and 2 complex system that is capable of yielding ‘optimal” results but is beyond the
administering agency’s capabilities”. :

To deal with this challenge, the Govermment should draw up and implement a capacity
development plan, specifying the lavestments in personncl, procedures and technology that
would be required to manage the MBI in practice; the plan should be self-financing from
the revenues of the MBI irself. One particular need would be to increase the number of
persontiel skilled in environmental economics to design and upgrade any MBls; in addicion,
more general awareness ralsing and training scssions could be required to inform existiog
pollution inspectors of the new regulatory issues raised by MBLs. Greater understanding of
the dynamics of industrial innovation would alse be required to allow the cost functicns
governing the MBls to be revised in line with technological change. As part of this plan, the
Government should assess alternative options for monitoring and enforcement, relying on

third party verification or negotiated agreements with induscry, thus shifting part of the

burden onto industry isself.

Tn the case of intra-plant trades and pollution charge and permits set at the factory gate,

the Covernment would need to set conditions of the establishment of more environmental
laboratories to cater to the growing needs of industry, specially for the purpose of
verification of compliance. A switch to a hybrid system of market-based instruments and
command and coptrol may in fact increase the number of disputes relating to monitoring
results and the collection of revenues. One suggestion is to asl industry to submit periodic
pollution generation reruens on the basis of data generated through monitoring and analysis
carried out by the enviconmental laboratories recognised by Central/State Governments
under the Environmenr {Protection) Act, 1986,

Reporting requirements and procedures would also need to be adapted. In particular, the
Government would need to cstablish clear definidens of pollution abatement costs and then
require companies to report these orl a regular basis so that the MBI could be adjusted to

changing conditions.
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3.2 Corporate Environmental
Viahagement

Promoting Environmental Accounting in Business

Environmental accounting has emerged as one of the new challenges for business in North
fAmerica and Eurepe as companies strive to go bevond a purely physical approach to
grvironmental management, Environmental accounting can be classified into four main
categories:

o identifying and calculating potential ervivommenial liabilities;

o Identifying and allocating inteenal snvirossmental smanagernent costs;

# Identifving and appraising the costs and benefits of envirosmental bivestments;

e Identifying and assessing the emvdronmental externalities of processes and products

(BT, 1924). -

[n the USA, studies have shown that pellution prevention activitics were maost snccessful
where some form of environmental accounting was being practised. However, according to
the GGreen Ledgers report from the World Resources Instituce {WRT), “conventicnal
accounting practices developed to serve financial reporting tequirements rarely illuminate
environmental costs or stimulate better environmiental performance™ {WRI, 19931,
Dfhiculties arise from the absence of standard accounting rules for defining and evaluating
environmental costs and benefirs. It is also important to distinguish between the
soovitonmental costs borne by frms and wider environmental costs externabised by fums
anto society: the aim of regolation is to push these external costs into the corporate domain
50 that the polluter pays. Traditional environmental regulation does not generally make
these environmental costs explicic for firms, but rather resulrs in fioms paying “proxy’ costs
in the fotm of permit fees, investments in pollution contrel and environmental management
expenditare,

Envirenmental costs can be incorred at every stage of industrial activity, sometimes
amounting to as much as 20 per cent of total costs. For one US company, environmental
costs exceeded the operating profit for a parricolar preduct (WRI, 1993). Thesc costs can
melude raw material costs (such as the value of lost mpots and the cost implications of
environmental product specifications), capital costs (snch as depreciaton on pollution

contrel investments and maintenance), management costs (such as time spent on -
compliance monitoring, legal expenses, environmental training} and waste treatment. These |

costs can be difficult to control i they are accumualated as overheads rather than traced
directly to their source, The rine companies that worked with WEI on its environmental
cast accounting project found that a clearer understanding of full environmental costs
yiclded numerous benefits. These ranged from core buosiness issues such as making decisions
on their prodoct mixes 2nd choasing least cost manufacnuving inperts, to assisting in the
assesstment of pollution prevention projects znd the evaluation of waste management
wprions. Companies can alse use environmental accounting 1o compare endTonmental costs
across facilities, thereby facilitating the transfer of best practice within their organisations.

Ultimnarely, a sound knowledge of environmental costs conld drive corporate decisions on

the pricing of products and indeed, which products to malke and market, -

Intuitively, there is a strong complementarity between marker based instruments and
covicpnmental accounting. Both-focus on the costs of environmental action, MBEs give
companies a further incentive to develop accounting procedures as part of their
environinental management systems, which enable them to accurately allocate costs {such
as pollution charges) and benefits (such as rebates) vo the appropriate unie: environmental
accounting is thus a narural corporate complement to MBls, both atming to make the
polluter pay, :

The introdoerion of MBIs would pose a new challenge for corporate environmental
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management. Companies would be required to move from an essentially legal response to
environmental regulation (are we in compliance?) to a financial response (are we
minimising our envivanmental costs?). For example, in the casc of a pollution charge,
companics would need to be able to assign the payments to the polluting units; disttibuoting
the cascs of a charge as an overhead would defeat the economic purposs of MBLs. &
company’s capacity to respond effectively to the incentives provided by MBIs would depend
heavily an both corporate culture and financial aecounting systems. Companics that retain
a planning culture could fare less well compared with thase with a market coltare, reflected
in the allocation of environmental costs and benefits to the appropriaee units thronghout
the organisation. .

Both TISCO and SAIL already publish details of polluton control nvestments in their
annual environmental reports; TISCO also includes the costs of the water cess, power
consumption for pollution control and cnvironmental management costs and adds details
of fiscal subsidies it is claiming. If MBls are introduced mere widely, the financial
implications of the environment will become increasingly pertinent for hoth inteenal
management and external reporting.

The natoral starting point for environmental accounting is 1o build on existing corporate
efforts to design and operare environmental management systems. Carrently, neither the
B57750 standard nor the drafr 1SO standard explicitly requires companies to assess
cnvironmental costs and benefits. These therefore need to be supplemented by simple and
Jow-cost accounting procedures. Based on the recommendations of an international review
of environmental accounting in indusery, three steps coudd be considered by companies in
India on a ‘no regrees’ basis to prepare for MBLs (BT, 1926):
 Include market based instruments within a regular corporace staternent of envirommental

expenditures and revenues. :

o Allocate MBIs to the appropeiate units as part of & wider effort to fake environmental
costs out of overhead accounts and assign them to selecred processes.
& Intraduce different scenarios of future MEIs into capital budgeting processes.

Although most companies have yet to deal adequately with their internal environmetral
costs, it could still be nscful for companies with long-term investment horizons to consider
evaluating the external environmental costs (and benefics) chat they are generating,
Canada’s Ontario Hydro, one of the pioneers of accaunting for external costs, believes that
“in the long run it is beteer for industry o recognise these costs now, since as legislation and
regulation develop today’s externalities can quickly become tomemrow’s internal coses® {BT,
1995). In Europe, the BSO/Origin software company has taken the lead by calculating the
financial casts of the enviconmental externalities it generates, and then subtracting from this
the amouns it payvs in environmental charges on fuel, warer and waste to arrive ar a figure
for its ‘net value excracred’,
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4. Conclusions

his concluding section highlights the study’s basic findings
and describes the insights gained in a number of critical
areas: methodology; policy and corporate implications;
capacity strengthening; areas for further research; and
thoughts towards developing an MBI strategy.

4.1 Summary of Findings

The study proposes four policy scenarios that combine regulatory discharge standards with
MBis. The first scenario is a “Standards Plus’ option that combines concentration-based
discharge standards with pollotion charges, where the charge is levied on pollutants
urabated np to the specified standard. The sccond scenario is an extension of the first and
allows for a rebate to be paid to thase units that abate more than required by the standard
{‘Pollution Prevention Rebate'). The third policy option is the ‘Eco-Efficiency Charge’
whicl envisages a move to mass-based standards and charges that are economically and
environmentally more efficient than concentration-based measwees. The fourth scenario of
‘Intra-Plane Trades’ intraduces the option of a company to trade permits for pollution for
different wnits using maes-baced stagdards ger ar the factory gate, _

These policy scenatios are evaluated according to five criteria of cost effectiveness,
environmental efficiency, incentives for innovation, administrative feasibility, and pubiic
transparency, An additional scenario that considers only pollution charges as the policy
instrument for pollution abatement was discussed bricfly. Quantitative analvsis of this
scenario in terms of totsl abatement and abatement costs was also undertaleen. However a
pure charge policy was not considered a realistic option in the Indian context. The
instinuional machinery for pollution control in Indk is grared towards standards and the
introduction of charges should be scen as a suppiement ot complement to the existing
system. Moreover, doing away with standards altogether waould not be a desirable outcome
from the environmental and econemic point of view either. The study therefore
cancentrates or policy options that build on existing institntivnal mechanisms and combine
a systemn of charpes with discharge standards. This combinarien of MEIs and CAC
measures also ensurcs that policy instruments are designed to go bevond the sole obpective
of revenue collection to provision of incentives for pollution prevention as well,

Az a resulr, the study found that a number of general contclusions could be made:
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® The introduction of MBIs must be done on a case by case basis for each pollutant and
pelicy mix since a blanket prescription is not possible.

# Scenarios that combine CAC measures with MBls are more cost cffective than existing
standards i.e, they achieve more pollution abatement for less cost o the industry as a
whole.

» A fairly precise gquantification of envirenmental efficiency and cost effectiveness is
possible and MBfs perfarm well according to these criteria.

o It is more difficult to assess adminiscrative feasibility and poblic transparency of policy
instruments. Bven so, the most officient and effective instruments rank lower when
assessed against criceria of feasibility and transparency.

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

# A pragmatic MBI strategy should start with a pelitically acceprable and publicly
transparent “Standards Plus' scheme based on existing concentration discharge standards
and gradually evolve a more efficient and cffective system based on pollution loads per
tonne of Anished product.

4.2 Assessing the Methodology

The methodological approach used in the study is bascd on a cost minimisation model
which is an acceptable second best approach for devising market based instrumoenes. As
mentioned at the outset, the ideal approach would be to evaluate marginal costs and
benefits of pallution abatement and use the resulting optimal allocations as a basis for
devising MBIs. This, however, is not practically feasible since an estimation of marginal
damages would be difficult if not impossible given data limitations. Standard economic
theory on cost minimisation has proven to be 2 good sceond best approach.

The more interesting debare with respect to methodology relates to the formulation of
cost functions. The present study has made use of engineering cost functions for pollution
abatement based on treatment technologies used in the steel industry. From a purely
theorerical point of view, it would have been herter to use economic cost functions whereby

.the functional form of the cost function is derived from maximising the production fanction.

subject to a number of constraints. In the Indian context, we found thar the data on a
number of parameters required for estimating economic cost functions were not available
and wouold have had to be approximated on a rough basis. This implies that the resulting
marginal ¢ost equations would in all probability be inaccurate approximations of real
marginal costs, giving misleading results. The probability of such errors with
technologically specified engineering cost equations is lower and correspondingly the
accuracy of marginal costs is higher,® Of course, if time and resources are available for
more intensive data and informarion pathering, it would be ideal to derive behavioural cost
equations, and this could be a froitful area for future research.

The engineering cost functions used in the present study are based on a4 number of
agsumptions specified in Annexe 1. Although some of these assumptions are rigid, there are
ways to relax them and ro carry out a sensitivity analysis with respect ro each. For example,
the assumprion of zero innovation and no technological progress can be fairly easily dealt
with by introducing an innovanon factor representing the application of cleaner production
technologies. In the longer term, the widespread adoption of cleaner technologies can
reduce the conflicts between environmental guality and financial returns for the enterprise.
Incorporating such an innovatieon fackor is therefore considered desirable and would zlso
strengthen the case for levying a charge on pollution levels that exceed regulatory
standards. Innovation in pallution prevention and control technologies will shift the
abatement cost curves downwards over time, thereby making it possible o abare more than
required by regulation alone. This cxpanded model can also be used to examine the relative
technology diffusion effects of MBlIs and existing CAC measures. In the long term, an
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mmportant determinant of the sueeess and failure of environmenral protection policy will be

orecisely the extent ro which such nolicies cesult in the develooment and spread of new

technologies. Jalles and Stavins (1995) have developed a theorerical framework for an
empirical comnparison of the effects of alternacive policy instruments on the diffusion of new
technolooy, which can be 2 wsefu! starine paint for future worl: in Rz area.

T'he stedy has evaloated and ranked the fowr different policy scenarios according to five
pre-derermined criteria. Scenatio rankings show that the perfarmance of policy measures
changes when gualitative assessments of administrative feasibility and public transparency
are added to the more precise criteria of environmental efficiency, cost effectiveness and
incentives for innovation. Assessments on the basis of the [atter three give high grades to
scenarios three and four {*Beo-Efficiency Charges” and ‘Tntra-Plant 1rades’) whereas
evalvations on political acceprability are not as favourable. This is an important resalt and
worthy of more ngoroos treatment. & would be desirable to mzke a more quantitative
analysis of the performance of economic incentives with respect to administeative feasibility
and public transparency. One step towards achieving this would be to incorporate
monitering and enforcement costs explicitly in the cost equations and derive the
corresponding marginal cost equations. Marginal costs equated across firms would then
give a charge level thar minimises abavement costs to the firm as well as monitoring costs
for the Governmene, [t may well be that proposed charges are higher than those indicated
by the present study. However, the magnitude of the difference will depend on the type of
pelicy scenario and the implied burden on monitoring and enforcement. With the *Eco-
Efficient Charge’ and ‘lntra-Plant Trade® scenarios, the inclusion of monitoring and
enforcement costs may not make much difference to levels of charses. Tt would, however,
reflect 4 more accurate analysis of the problem.

Experience with the collection of data on pellution emissions and coentrol costs has
shown that at the outset the project sought to collect too much information, some of which
turned out to be superfluous. This may be because the research team designing the
guestionnaire erred on the side of cantion. Futvre studies of this kind conld well be
conducted with a more streamlined questionnaire to economise on time and information
requested from companies,

In summary, the methodology could be improved in the following areas:

& remodelling on the basis of behavioural economic cost functions for pollution ahatement.
It may be nseful purely from a conceptual point of view te compare the policy outcomes
using brhavioural cost functions as opposcd to enginesring cost functions.

 inteoducing a dynamic innovation and technolopical progress variable in the model ¢
examine the relative technology diffusion effects of MBIs versus CAC measures.

e cvaluating MBls on a quantitative basis with respect to administrative feasibilicy and
public ttansparency criteria,

& incorporating monitoring and enforcement costs in the equations.

» improving the design of the survey questionnaire

4.3 Policy Design and Implementation

The study has locked beyond issues of methodology and modelling to questions of
designing and implementing MEIs for pollution prevention. The study took a pragmatic
srance, seckisg to identfy those scensiios which could eahance the performance of India’s
environmental policy at a time of rapid economic change. The study started from the
general assessment that existing regulations have not adequately controlled or prevented
pollation from large and small scale indostry. Curreni regulations also emphasise end of
pipe trearment rather than pollution prevention which is often not the most economically
efficient option, Forthermore, the main economic instrument used in India’s environmental
policy - the water cess - is geared towards raising revenue rather than providing an
incentive for polluren prevention. Government of India subsidies, such as the relaxation in
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custom and excise duticy and depreciation for pallution coatrol equipment, are also biased

towards capital expenditore ou end of pipe treatment: they do not focus on cleaner

production processes or offer incentives for the acenal operation of the equipment.

Tnteoducing market hased inscruments with the purpose of providing incentives to
polluters to find the least cost option to achieve environmental targees is therefore of
immediate policy refevance in the Indian context. 'I'he present study should be viewed a5 2
step forward in adding to the policy debate on matket based instruments by providing a
methodology for the industrial sectar to devise practical and realistic measures.

As Chapter 3 revealed, the implications for policy of a shift towards greater use of MEBIs
in India’s environmental policy are numerous, Designing and implementng any one of the
four scemarios for MBIs would require a reform of the existing regulatory framework.
Tesues that would require particular carve by policy makers relate to:

# the compatibility of new MBIs with existing laws, legal sanctiuns and fines £ ensure that
companics do not face double penalties,

o the coherence hetween 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 charpe impacts on water use.

& the effectivencss of MBIs in the presence of currently subsidised water rates for industrial
uses. For any system of MBIs to work effectively, the pricing of resources must reflect the
true scarcity and opportumty cost of the resource. '

e the use of revenues raised from pollution charges in a manner that would minimisc
competitiveness impacts on industry. Revenues could be carmarked for a ‘Pollution
Prevention Fund’, which could then be used to: strengthen the monstoring and
enforcement capabilities of pollution control boards; assist industry in the adoption of
cleaner production techniques; and promote environmental awareness among the publiz
and industry. The Indonesian PROPER programme could be a useful model for this.

44 The Corporate Sector

One of the more innovative aspects of the study was the decision to vndertake applied
economic research on the use of MBI with the business sector. To date, business has
wsually not becn involved in the analysis of how MBls could help raise environmental
performance, while promoting induserial comperitiveness. In the QECD, this has meant that
industries potentially affeered by MBIs have taken a reactive and often negative stance. By
involving industry representative from the outser cerrain preconceptions about cthe impact
of MBIs could be allaved. In fact, the New Delhi workshop generared a highly positive
response from assembled business exccotives on the impacts of MBIs on corporate
prospects:

& MBIs would provide greater scope for companies to become competitive, apening up the
potenial for greater flexdbility by firms to meet environmearal goals.

o The use of MBIs could involve increased starc-up costs for business in the start-up phase,
but the cost of control per tonne of product would fall aver time,

o The introduction of MBls would provide an incentive for pollution prevention and would
trigger innovation, To maximise this potential, full cost pricing of resources would be
needed alomg with the removal of subsidies on resource inputs.

» There could be transitional prablems faced by small and medium sized enterprises.
Options suggested to overcome this structural reality included phasing in the charge to
affect larger firms first; grading the charge rate based on size; and targeting Anance from
the Pollution Prevention Fund to smaller Arms

e The emission trading option was seen as particularly cost effective and desirable, ol
would involve considerable changes to existing regulations targeted at each unit. Ir was
suggested that the approach could be extended from large integrated complexes to
industrial estates.

Incentives for Eco-cfliciency

17. A new study @
aupsplennen che
present cae will by
undertaken,
beginning Juary
1997, to devise
vealisdc water
pricing schemes in
crnsjunerion with
effluent clearges.




e MBIs would help to raise cthe profile of environmental management within firms by
putring a hnancial price on pollution. MBIs make it necessury for companies m develon
AclOuuiing procedires as part Of their environmenral management systaims, which would
enahle them to accurately allocate coses {such as pollution charges) and henefits (such as
rebates) to the appropriate umir.

s Environmental repornng requirements could need to change. To work cffectively, the
currenl environiental statement required of companies wonld have to become a legal
document and be modified o include abatement cosis. Disclosure requirements for
campanies to publish their resource use and emissions would fucther stimulate action.

4.5 Strengthening Capacities

Alongside the goal of elaborating policy recommendarions an MEIx, the second ahm of the
study was to strengrhen the capacity of the Conlederation of Indian Industry (CID, Tata
Iron and Seeel Company (TISCO) and the Steel Authority of India Ld. (SAIL) to develop
appropriate tools and methodolegies for formulating and applying market based policy
incentives for pollution control and resource conservation as a complement to regulatory
mechanisms. In doing so, these organisations would be betrer equipped both to undertake
rgsearch on the economic analysis of polludon prevention and resource wse, and to
participate in public policy discussions, Alongside this gnal was the objective of building up
real world éxperience within IIED and UNIDO of the application of the economic
approach to MBIs to specific industrial sector in the developing warld.

The modus operandi for this capacity strengthening dimension of the project was one of
extensive ressarch collaboration berween internadional (IIED and UMNIDQ) researchers and
Indian counterparts (CII, TISCO and SATL). The project teamn consisted of seven core
members, two of which belonged to the international institures and five to local industry
organisations, with a melti-disciplinary background {economists, engineers and
epvironmental specialists).

This capacity strengthening process toak place over a two year period and involved

research collaboration at each stage of the project, incleding during extensive field trips and

hrainstorming sessions. The mele-disciplicary nature of the stady cesulted in an effecnve

exchange of knowledge and understanding between cconemists, engineers and

environmental specialists. This has led to changing perceptions on'the part of all membets.

HED/INIDC alse provided its partners in India with access to international research

networks, latest literature on the subject and facilitated participation in international fora,

such as the loternationzl Sucieey for Lcological Economics (ISEE) Conference in Boston in

Apgost, 1996,
In the process, two types of capacity were strengthened during the study:

® At an institutional level, the CH now has a methodological framework for anderstanding
ccononme ingcentives for pelludon prevention, along with z software programme for
devising MBIs. The software could be adapted for use by other industries and poilutants
without much difficulty, _

& At an individual level, the project enabled all participants to test their understanding of
economic theory and environmental management and to engage in ‘learning by doing’
abour the potential of MBIs in the Indian context.

4.6 Research Follow Up

The study revealed a namber of promising areas for research follow-up.
& Extending the existing model to other steel plants operating in India. The abaternent cost
functions wouold need to be adapred and modified wo account for differences between

Incentives for Eco-efftciency

oy

O O O

I
-

3000000030000 0000Q®OOC OO0

0000




-

VU

integrated steel and other production processes. Such an extension would make the policy
outcomes relevant for the steel industy as whole. The extension of the model to other
plants in the steel sector is 2 relacively simple exercise and could be nndertaleen by policy
makers if the decision to imiroduce MBIs on & wide scale ts implemented.

& Applying the model to an industria) sub-sector with a mix of large and small scale
enrerprises. The environmental problems and trearment solarions of small and medivm
scale industry are significantly different from those of their larger counterparts to merit
special attention. Policy and corporate implications for small industry would also have a
different dimension from those discussed in the present report. Applying the model in this
case may not be as straighiforward, bot the basic software and computer madel could be
suitably modified at a relatively low cost to accommodate other induscrial secrors, c.g.
the leather tanming industry ot the textile dyeing and finishing industry.

e lnvestigating the possibilities of intra-plant trading for other steel plants and other
pollutants. The present study claborates a policy scenario for intra-plant trading for total
suspended solids in TISCO steel plant alone. Such a scheme could only be implemented
when there is a switch to mass-based standards monitored ar the facrory gate. If indeed
the Government decides to implement mass-based standards in place of existing
concentration-based policies, it would be worthwhile to Jook at the potential of intra-
plant trading for other plants and pollutants. Tt may alse be warth exploring the cost
effectiveness of introducing inter-plant permit trading similar to the permit tradivg system
for subphur dioxide (SOx ) in the USA. However, the analytical issues involved in inter-
plant trading could become quite complex given the very real possibility of high
transactions cosis.

o Incorperating resource pricing into the pollution abatement model. For pollution charges
to have their desired effecr, the price of cuvironmenral resources must reflect the teue
scarcity of the resource. Currencly industrial water use i3 heavily subsidised and the price
of water does not reflect the opportunity cost of water ar the clean up costs. For industry
to conserve and recycle water, pollution charges must be accompanicd by a rational pricing
structure for water use and by a gradual phasing out of subsidies. This is also crucial for
the effective implementation of water conservation and recycling measures by industry.

During 1997, UNIDO, IIED and CIE will excend the study to incorporate the water
pricing issue, dealing with the cost of water and the associated costs of recycling and reuse.

The minimisation of resource cost and abatement costs will give an economic and

environmental price of water that reflects the true opportonity cost of water. The

considerable amoont of dara on water use which has aleeady been collected as part of the
present stody will be vsed to derive demand functions for industrial water use and,
subscquently, a carefully orchestrated system of water prices and effluent charges. The

TISCO stec] plant has expressed its willingness to update data and previde further

information as required

4.7 Developing a Strategy

Tntroducing marker based instruments in India to accelerate the spread of pollution
prevention will require a subtle combination of pragmatism and vision. It is likely and
desirable that instruments will be introduced on a step by step basis, tailored to the specific
circumstances of particular problems of air or water pellution and waste generation. There
can be no single plan for an across-the-board introduction of MBIs. Buot similarly, if [ndia
starts to move more in favour of a market-based approach o eovironmental protection,
then a strategic view will be required on the different steps that could be required as part of
the phasing-in of MBIs, and the basic principles that should guide action.

Four main phases can be identified - debate; design; implementation; and transition to
maturity - and rwo key principles should guide action: transparency and capacity
develgpment.
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Tndia is currently in the middie of the debate phase. The report on the Government Task
Force on Economic Insicuments and this report should help to stimulate an informed public
discussion on the potential and disks of MBIs, Becanse MBIs have to be introduced by
legisiation, they must win not just theoretical acceprance but also political suppart from the
rublic, industry and the government machinery itself, The inteoduction of new types of
policy wol, such as MBis, wiil chalienge existing regolatory traditions, and this reyuires an
voderstanding of the regulatory expectations of different stalesholders, For some, market
based inseroments fic well with their incentive-based vision of the world, while others see it
as almost itmoral o allow pelluters to pav rather than cut their emissions, In general terms,
industry will need to be convineed that MBls will really provide an inecentive for improved
performance and that the revenues will not disappear down a “black hole’. Citizens and
NGO will need to be convinced that their rights o a clean environment will not be
compromised by giving companies a “license to pollute’, Regulators will need to be assured
that their environmental policy objectives can realty be obtained at least cost with MPBIs,

Transparency and accouniability are thus hasic requirements for the legitimacy of a shife
towards MBIs. All interested parcies must have access to information on proposed policies,
anl be extensively eonsalted prioe to any legislative decision: the public hearings being held
by the Government’s Task Force on MBIs throughout India are an excellent example of this
open approach to policy making. Mot only does this increase the legitimacy of government
action in a formal sceose, it also enables government to anticipate potential problems and
nbstractions ar a later debate, '

If consensus is eventnally reached on the need for MBls, then government will enter the
design phasc. It is here that specific tems of legislabion will have to be passed through

Partiament to specify the new institutional arrangements that will govern the MBI such as:

who and how the rate will be ser; the coverage in terms of pollutants (eg all water efflucnts
or just onel; the sector-by-sector competitivencss effects of different MEBIs; and the phase-in
period and whether any companies will receive temporary exemptions. It is here that the
regulatory authorities will need to invest in the new capacides needed to manage the MBI,
and where business should start examining its response in terms of management systems
and investment plans.

The implementation phase also reguires a similar commitment to transparency and
capacity development. Key stakeholders shouald be included as far as possible in the
execution of MBls (for example, as part of a2 management pancl governing the proposed
Pollution Prevention Fund). The performance of MBIs in achieving their goals should also
be made public throngh accessible and regolar reports to enable learning from experience
and to promote an informed discussion on necessary adjustments to MBI rates and systems.

After a number of years, an MBI can make the transition to maturity, whereby it
hecomes a normal part of the policy tool kit. A review could be carried out on che
continuing need for the MBI and whether its basis should be extended to other pollotants m
the same covironmental media or lessons learned for other environmental problems.

Mo country has or is likely to have MRBls designed for every environmental problem
produced by indostrial production. Governmenrs world wide are still experimenting with
baoth the methodology and practice of market based instroments. India’s special advantage
is that it can learn From the successes and failores of others, but alse contribute to world
wide progress through a careful and well thought out intreduction of MBls. It alse has the
advanrage of not having made existing commitments to either charges or permits as the
preferable toute to giving incentives. Indeed, both approaches could be used for differens
pollutanes as the circumstances deterstine. What fedia can row do is demonstrare that the
economic approach to pollutien prevention is as relevant to a fast growing emerging
economy as to the indvstrialised world, : '
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Methodology

The model vsed in this study is based on engineering cost functions. Toral abatement cost
for a pollutant is the sum of capital cost and operating costs involved in the clean-up
operation. For parposes of this study, the data is provided in annualised figures, so no
discount factor has heen used within the maodel.

The model derives marginal costs of pollution abatement for different polluting units in
TISCO and Bhilai Steel Plant {BSP). Since this mode! deals with existing clean-up
operations, capital cost is 3 fixed sunk cost, and docs not play any part in the marginal cost
calcislations.

The first step in developing the model was to idenrify the factors which lead to variability
in operating costs. Then, the form of the variability was specified in each case. This
specification was developed in consultation with engineers from CII, as well as the
engineers in TISCO and BST who actually operate these plants.

Thus, for example, in the matter of reducing pollution caused by total suspended solids
{TS5} in water, it was found that the dependent factor in the cost function was the quantity
of chemicals that would have to be used to precipitate the TS5, and ¢his factor would
depend. upen the quantity of wastewater, plus a ratie of TS5 abared : TS5 mflusat, when
both are measured in terms of concenteation (mg per litre of wastewater). The cngineers
expected the quandty of chemicals required to vary in the following manner

Qctom= { (1 {}QOU) %gg) }

Where  Quien= Quantity of chemnicals vsed (kgiday)
() = Quandty of wastewater {Cuandday)
T5S. = Influent concentration of TS {mg/}
T5% = T55 abated [concentration) (mg/])
o = Different variable for overy facility, calculated through the given data

The value of a was expected to be berween 1 and £ {2.71). This could be checked, becanse
a is the only unknown in chis equation, and for all pollutants the values of o were as
expected. The model results for alt pollutants are shown at-the end of this explanation.

This first step allowed the calcnlation of annual operating costs in a clean-up facility for
a particelar pobhatant. In the second step, the operaring costs were then plugged into the
roral abatement cost equation, and the annnalised capital cost was added to it to find the
total abatement eost in a4 yeat

Incentives for Eco-officiency
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For cxample, in the case of TS5 abatement, the annaal abatement cost was found to be
TAC = CCA + O8cM Costs

Where TAC ="Total abatement costs in the year
CCA = The annualised capital cost of abatement

The O&M cost, in tuen, was found to be dependent on owo factors, the cost of chemicals,
and the cost of sludge disposal. The equation was

O&M costs = 365 { Pium Qi + T:5 )

Where  Ps = Price of sladge disposal
8 = quantity of sludge disposed

This means the toral abatement cost will be

TAC=CCA+365 WPeborn d {© TSS@)}“ 5]
+ E”’[ ’ {(IOOO)(TSSO +S

The total abatement cost was then differentated with respect oo acmal abatement in grder
to find the marginal abatement cost for & particular pollutant in a particular facility, This
third step later enabled the model to compare the marginal cost of different facilities in
abating ene particalar pollutant,

The entirc mede] was ihen fed into a tailor-mades software programme. '1he programme,
written in-C, allowed iterations of different marginal costs, total abatement costs, levels of
total abatement, the total revenue associated with cach level, all at different standards and
different charges. These iterations were then run again and again to come up with the
recommended charges and standards in the report, and the implication of each charge,
standard or a combination of the two.

Five pollutants were examined chrongh this model:
1. Total suspended sclids (T55)

2 Cranide

3. Phenol

4, Ammeoniacal Nitrozen and

5. Suspended particulate matter {SPM)

The first four are water-borme pollutants, while the fifth is an air-bome poflutant.

Total Suspended Solids (T55)

The major assumprions which went into the model specification for TSS were
1. Quantity of chemicals Qaen 15 independent of influent particle size, bot is a direct
function of influent concentration I'55. and influent water quantity O

2, Ouantity of sludge removed 5 is ¢ functinn of quantity of chemicals Ques and

mfloent concentration TS5, Precipitation of heavy metals is igrored except for

pickling metal

Price of sludge removal P: is an exogenous variable

TSS is a uniformly mixed flow poilutant

Yariability in abatement costs between plants arises from (i) quantty of chemicals

used; (i1} volume of sludge removed; and (11} quanaty of wastewater

Labour costs are included in the respective components of the unic Q&M costs

7. The efficiency factor of pollution abatement gives a better measure of cost
variability than abatement by itself. This efficiency faceor is obtained by dividing
the level of pollution abarted TS5 by the influent pollution T55., both in terms of
coficentration.

o

Las
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Given these assmnptiuns the set of equations for TS5 removal cost is

Febem = #— i.}.}Q
U '{ 10007 VTS50 .&?

rSSa
TAC=CCA+365 [P
* E ” {(1000 TSSG)} + S_i

_ ) Vo TSSay+!
MC=365 Pebem O (I UOO) TSSO)

Where TAC =Total Abaternent Cost [Rs)
CLCA = Capital Cosc of Abatement (Rs)
et = Quantity of chemicals used (kp/day)
= Quantity of wastewater (oo mfday)
T5% = Influent conceneration of TS5 (mg/)
T55 = TS5 abated (concentration) {mg/l)
Plchem] = Cost of chemicals vsed (Ra/day)
P = Price of sludge removal (Rsftonoe)
§ = Quantity of sludge removed {zonncs/day)
o = Different variable for every facility, calculated throagh the given data
MC = Marginal abatement cost [Rs/ing/l)
TA = Total abatement [tonnes)

Cyanide

The major assumptions which wenr into the model specification for Cyanide were

1. Cyanide is a uniformly mixed flow pollutant

2. Labour costs are incloded in the respective components of the unic Q&M costs
3. Quantity of nutrients is a direct function of influent pollution

Given these assumptions, the set of equations for Cyanide removal cost is

o= { 1000)(CN")}&.
TAC=CCA+36S [Pcm{( ﬁ%ﬁ) (CNa)}&]
MC=365Pbemo (ﬂ%ﬁ)“ (CNS~

Where TAC = Total Abatement Cost {Rs)
CCA = Capiral Cost of Abatement [Rs)
Quem = Quantity of chemicals used (kpfday)
() = Quantity of wastewater [cu.m/day}
CIN- = Influent concentration of Cyanide (mg/l}
CN. = Cyanide abated [concentration) {mg/fl) -
Paem = Cost of chemicals used (Rsfday)
o = Different variable for every facility, -::alu::ulated through the given data
MC = Marginal abatement cost {Rs/mg/l}
TA = Total abatement (tonnes)

- Incentives for Eco-efliciency
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Phenol

The major assumptions which went into the model specification for Phenol were

1. Phenal 1 a uniformly mixed flow pollutant

2, Labour costs are incloded in the respective compaonents of the unit O8M costs
3 Quantity of putrients is a divect funcdon of mfluent pollution

Given these assumptions, the set of equations for Phenol removal cost 15

Qe = {(1000 ¢ H“)}a

43
{CA 324 I
TAC=CCA+365 [P::r‘: { 1000)(PH )} ]

MC = 365Bbem Dc(—j%{—} (PH;:)

Where TAC = Total Abawement Cost (IRs)
CCA = Capital Cost of Abaternent {Iis)
Qe = Quaantity of chemicals used (ky/day}
£y = Quanticty of wastewater (cuan/day)
FH. = Influent concentration of Phencl (mgl)
PH- = Phenol abated {concentration) {mg/l)
Pam = Cost of chemicals used (Rs/day)
o = Different variable for cvery facility, calenlated through che given data
MC = Marginal abatement cost {Rafmgd1)
= Total abarement (tonnes)

Ammoniacal Nitrogen

The major assumptions which weat into the modd spreification for Ammorniacal Nitrogen wore

1. Ammoniacal Nitrogen is a uniformly mixed flow pollarant
2. Labour costs are included in the respective components of the unit Q&M costs
3. Quantity of nugrients is a direct function of influent pollution

Given these assumptions, the set of equations for Ammeoniacal Nitrogen remeoval cost is

Qebern = {(1000 (AN")}G
TAC=CCA+365 [Pcfs-em{( ooa) (ANH)}G]

MC= 3651%5%&{(1 E;,OG) (AN.;;
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Where TAC = Total ﬁbatement Cost (Rs)
A = Coprinl Sowr of Aharemeni (W)
e = Quantlr} of chemicals used (leg/day)
Q = Quantity of wagtewater {(cu.nvday)
AN = Tnfluont concontration of Ammoniaca! MNiwogen {med]
AlN- = Amenoniacal Nitrogen abated (concentration} (mgf}
Paew = Copst of chemicals used (Rsfday)
o = Different vanahle for cvery facility, calculated through the given data

MC = Marginal abacement cost (Ra/mgl)
TA = Total abatement (tonnes)

Suspended Particulate Matter (SPM)

While looking ar this lone air pollutant in the study, the model has considered sinter plants,
power plants and refractories. The various techniques for removing SPM that have heen
consideroed are

Bag Filter {(BF)

Electrostatic precipitator {ESP)

Dhast Suppression {DS)

DS + BF

D5 « ESF

Veneuri Scrubbers

A

The major assumptions which went into the model specification for SPM were

Whese DE + BE o DS « ESP then DS are mchaded o tonal cost

SPM is a uniformly mixed flow pollutant

Labour costs are included in the respective components of the unit Q&M costs
Equipment cleaning cost is relatvely negligible

Capital cost includes cost of spare parts replacement

Mok e

Given these assumptions, the set of equations for SPM remeval cost is

Cact { (150%55) (SPMa) }°

TAC=CCA+8760 {(m) (SPﬂfffa)Pe}

MC= 8760 1
’ (1 000000) (SPMa)

Where TAC = Total Abatement Cost {Rs)
CCA = Capital Cost of Abatement {Rs)
Cean = Cost of ash removal {Ra/hu)
Vi = Yolume of flue gas {cu.miday)
SPM. = Influent concentration of SPM (mgfl)
5PM. = 5PM abated (concentration) (mgfl)
Pe = Cost of electricity {Rsfyr)
a = Different variable for every facility, calenlated through the given dara
MC = Margimal abarement cost {Rs/me/1)
TA = Total abatement (tonnes)
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EFFECT GiF CHANGIMG THARGE OM TOTAL ABATEHENT TCJT.-!'-.L ABATEMENT CCIST AMD TOTAL REYEMUE

Et. ﬁnr"ﬁﬁf@m i

10050
| b0
2000
| 3000
| 4000
| 5000
| 6000
1 7000
| B0
| HHID
20000
21000
12110
TR0 -
4000
T30
a0
000
B0
23000

53,19
485.54
554,13
a8l.70
11481
141982
1768341
211163
271504
313847
I
4741 6
LIy 1
&615.15
Tr36.75
R4
| B40x2 03
| 1967 A8
FIFHAL
ia62305

EFFECT OF CHANGING CHARGE ON TOTAL AE.ATEMENT
Tabla A7 FHEMOL ( STANDARD '

351.84
184,63
851,59
B53.14
119
1413.71

1 775.60
22028
270280
328342
31952.93
472041
5593.74
£583.62
7699.54
895181
10351.14
H1908.68
13635.95
5544.89

| Cl|11"f|:|

12791
129.02
130.4%
13144
13495
13305
14218
14707
153,30
lalr4

i

18041
13210
208.04
23550
24581
26930
9632
3216
36353

13.02 147, 1
1272 143.23
1§75 4422
1004 145,03
.70 14551
540 | 45,66
449 151.76
758 16181
1585 176,60
3574 i95.67
3a.0s 21874
5291 24636
FOAE 27962
9165 317.68
| 1&.30 36275
145,02 41508
178,27 475.50
21655 544 89
260,37 62418

, TOTAL ABATEMENT CO5T AND TOTAL REYVEMLIE

1152 40,85
13.08 [42.10
1273 |43.22
177 |44.21
10.08 [45.02
70 [43.85
6,40 |45.58
4.4% 15].66
F43 160,73
|5.4% | 7523
AL, 45 195,20
3773 218,14
§1ED 1450
74 17818
$1.03 31a53
1723 36135
| 44.0% 41149
177,16 473.47
21524 54147
15378 £21.32
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1= 1]
234524
agyad.01l
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BT 64884
12%171.18
| BE2GE 8]
7150185
387672.05
348340.54
FaEAT IS

| 194,73
| 70463
2422600

02,30
VA=)
1031344

1146 79.52
T #0.09
187 8064
| £96 g2.32
|4.69 8525
17.31 B9.94
2142 37.48
2768 i09.59
33.05 12828
53.95 159.27
762 306,55

11§42 272l
173.70 38947
389.47 55472
38646 799.51
972 42 [ 150,08
34145 |677.6F
172833 2443.07
177738 348208
255039 497250
Incentives for Eco-officiency

3844
16.70
3568

859
L.13
.23

o8 08 0000 0 ®!

o

SIS

o000 0006 o

0000 ®®



_——

—

p—

-

L

B FCHANGIRIGE AL
Table A729: AMMONIACAL NITROGENISTANDARD : 50maf)




TISCO-Blast Furnase 14.82 800 182 11254 985 1114 169 54 a7y
TICO-5M5 153,37 .50 199 | B500 285 FAL £50 L1 456187
TISCO-Fowesr Plast 10 1.2 [1E% &30 985 (1+)s] 4.4E i) L L
TISCO-Refractary 2300 16.00 l6%.% 5500 285 0 .50 138 131072
TISCCSiner Flant en 1292 162 1500 985 10.9 57 45 BE2.86
TISCO-Cake Civen [0.00 4113 405 25000 955 104 0.5 174 215715
BSP-5M3 |633.53 47410 LORO 324014 605 42 R G452 2088195

BSP-Relractory 23375 &bd0 912 41500 285 it I5E0D 1R 383ReS
I : R R L T s

Table 4,32 o Yalue of various unics: SPM
Wi T L e
TISCO-Blast Purnace 144

TISCO-5MS |.58
TISEO-Power Plant | &
TISCO-Refiaciory 1.5%
TISCO-Sinter Flant |44
TIHC0-Cake Oven 1.4}
B3P-5M3 h.34
BSP-Refractery 142

Table A_33: Eifluent ] Il with a charge of Rs 200/mgfl_

R

eonmesy. L tRemni) Lo (Remil}

TISCO-Blast Furnace 94,40 10,00 315847 in w91
TISCOW5M5 3526 3040 571480 450 P
TISCC-Power Plant 115241 LD 6336824 0.74 225512
FISCO-Refractory 217 160 574, |9 11.50 146
TISC O Sincer Plant 28035 10.00 24601.18 _ 574 54220
TISCO-Cake Oven | 388 18,00 203928 0.50 B0
BSP-SME 0,00 820 [ .50 B350 1214
BSP-Refractary 0.4 300 49.4| |5.80 562

! . Btandard =.0.05 gl

TISCO-Blagt Furnace tel 54 54
TISCO-5MS 95 2 4
TS0 Ponwrar Flant 12 12 2
TIECO-Reafractory 494 497 4949
TISCO-Sincer Plant 45 43 ' 45
TSCO-Coke Civen 174 174
PSP-E1M5 TS Frm 7745
B5P-Redracrary 2024 024 2031
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TisZO-Blast Furnace 14735 k30
TIECC.5M5 114407 F]
TISZO-Raolling Ml 12535 5
B5P-Blast Furnaca 4.5 45
BSP-SME | 5B |40
BAP-Rafracoory 2 I

Total

TISCO-Blast Furnage
TS5
TIZCO-Eolling Mil
BSP-Blasc Furngoe
BSP-EM3
B3P-Refraciory

=10 4]M]
KL
oo
i
97E4
B7Sq

240000
84000
84004

195897

136598
84000

13.09
974
195

| 5764
1620
309

15112 i3 10 152186 FiLrv
1100 a3 0 203841 2992
X% EE] a0 | 4 1%65 9.4
el 14 48 18] 2807 |
I[-X-r) ) 197 414088 8077
315 183 2 2141714 947

25.02
10.00
AL

[&1.14
1662

1.1

73033 13235 1.2

£ AL 10267 LET

ERE] Fl5&] 15

| 7306364 11329 8562
2785 144,48 12

453 10.81 024
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Case studies:
Malaysia, Netherlands,
Sweden, USA, China

. Case Study: .
Malaysia’s Palm Qil Effluent Charges

Malaysia introduced a combination of effluent charges and standards in 1977, which
required palm oil mills to pay discharge fees to abtain a license to discharge wastc in public
water bodies. The fee varies according tor existing level of poliotion, quantity of waste, type
of pollutant, and the location of mill. This combined with increasingly stringent emission
standards led to drastic redections of BOD loadings inte public water bodies.

In the first year of implementation {1978} a non-mandatory BOD standard was set at
5000mgflitre along wich an effloent license fee of US$ 3 per ton of BOD discharged up to
the standard. In the next year the standard was made more stringent at 2000mg/l with
progressive and mandatory effluent charges, with the objective of inducing firms to install
waste treatinent facilities. In the cvent that BOD concentration exceeded the standard, a
surcharge of $100 per ton was imposed. In 1984 the effluent standard was made even more
stringent at 100 mg/l.

It should be noted that the charge system was not caleulated on the basis of economic
efficiency but rather on cost effectiveness. The rates were set so that the annual fees
codleceed were ac least as much as capitat costs for constructing waste treatment facilities.
Another point worth noting is that since the charge was levied on the basis of BOD
loadings rather than volume, it provided an incentive for firms to dilute effluent without
reducing total BOD load. & third and more serious problem with the Malaysian scheme
was that it had an implicit incentive for inter media substitution from land to water. While
charges and surcharges are also fevied on disposal on land, the former is based on velume
whereas the latter is based on BOD load above the standard. This results in move discharge
into land 25 compared to water receiving badies.

Despite these weaknesses, the Malaysian system can provide valuable insights to
developing countries and conntries in transition on the implementation of pollurion charges
in support of regulatory standards,
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Il. Case Study: Incentives for Pollution
Prevention? |

The Case of the Dutch Water Effluent Charge'

The 1969 Surface Water Pollution Act marked a turning point in Dutch environmental
policy. Building on a strong tradition of decentralised management through regional water
boards, the Act combined a permitting system with a requirement for all dischargers to pay
a wastewater levy according to the polluter pays principle. The Surface Water Pollution
Charge (SWPC) is & hybrid instrument, and can best be described as “an earmarked charge
with potential incentive side effects™. The charge is ‘earmarked’ since the revenue raised is
entirely used for warer quality management and the race of the charge is derived from the
financial needs of warer management programmes. For large companies the charge also
provides an ‘incentive’ since it is hased on actual discharges and is set at a rate that makes
prevention potentially profitable.

A standard formula is used for assessing how much polluters have to pay, based on a
notion of “inhabitant equivalents” (LE). These are defined as ¢he average daily amount of
wxygen consuming material produced by one person. While households pay a fixed rate for
domestic effirent, small husinesses are charged according to a system of coefficients for
different industries order, while larze companies (discharging more than 1000 LE} pay
according to the actual load of their effluents®. As a general rule, for large companies
monitoring is done on a selfreporting basis, and the water boards can take their own samples
without notice. In a numher of court cases, judges have established a general rule that the
costs of monitoring must bear a “reasonable refationship” to the charge payment due.

The rate of the charge has increased substantially since its introduction. Berween 1375
and 1994, the charge has risen by 130% in real terms, from Df 17.5 fLE to DM 40.5 /1.E.
The charge provides ‘closed cirenit® financing for efflucnt treatment in the Netherlands,
covering the full costs of water quality management in the Netherlands. Currently, the bulk
of the revenue {80%) is spent on sewage treatment, with most of the remainder allocared to
cover the costs of permit giving and monitoring; just 2.5% is given as pollution prevention
subsidies to business, and a fucther 2.5% for the costs of the charge collection itself. There
is no data available on the administrative costs for firms.

The combination of permitting and the charge system has resuited in an 80% reducrion
in emissions from manufacturing industry becween 1975 and 19915 during the same period
production levels rose by 117%.. Analysis has shown that the charge has been the dominant

force driving these reductions: interviews with over 13¢ Jurge companies found mare than

half responding that the charge had been the decisive factor in stimulating pollution control
investments.

Data on corporate abatement costs appear to confirm the incentive cffect: A survey of
ahatement costs of 72 firms with emissions geeater than 3000 LE found that in 1983, the
average abatement costs were DAIS6/LE., with a variation berween D5 and D397 in the
same year, the average charge was Dil 47.5/LE., only slightly below average abatement
costs and above the abatement costs for many sources. Despite this correspondence
between charge rates and abatement costs, it is important o steess that the charge rates
bear no formal relationship to a measure of either marginal damages or costs.

The Dutch water effluent charge appears to have met many of the criteria for leiCEf '

effectiveness and efficiency. Experts stress that it is questionable and somewhat artificial to
separate the impact of the charge from other policy instruments and the wider institutional
context, Companies still have to comply with industrial pollution permits, and are subject
to fines of up to USD 1.5 million if these norms are breached (although fines have never
reached this level, and the highest have been in the region of USD 30-100,000], The
maintenance of the parallel permitting system is ssen as essential to regulate focation
specific pollution problems that the charge cannot respond to. Furthermore, there is
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evidence that the spectal characteristics of Dutch water management, based on
decentralised, independent warter boards, which are governed by representatives from key
ETGUDS 5GCh a8 Laiinieis, usiess anu lovil clileeis, kay plaved an imporsant pact in winning
acceptability of the $WPC, This is sn important achievemenr given that the rare has
increased considerably over time.

Hoogovens and the surface water poliution charge

Hoogovens Steel operates an integrated iron and steel plant in the Netherlands and has
been paying the SWPC since its introduction in 1970. Looking back over its experience,
Hoogovens has found that the charge has proved a “good incentive”, stimuolating a
considerable reduction in water pollution. Since 1985, Hoogovens' emissions in terms of
*inhabirant equivalents® (LE.} have fallen by more than half, from 220 000 LE. to 25 000
LE, while total crude steel preduction has expanded by about 15% over the same period.

The amount that the company pavs in charges has not fallen in line with pollution, duc to
the steady increase in the charge rate and the extension of the charge base to other pollutants
{such as heavy metals). The charge per inhabitant equivalent has thus almest doubled from
1] 23.50 in 1986 to Dfl 55 in 1924, As a result, Hoogovens total payments rose to a peals
of over Dtl & million in 1987, before stabilising at around Dil § million during the early
1990s. For Heogovens, this carrently represenrs approximately DAl .80 per tonne of crude
steel. In addition to the SWPC, the company alse pays an annual Dfl 400,000 levy for using
fresh ground water and a D#l 9.5 million charge on fossil fuel consumption.

Since 1287, the steelworks has aperated a Safeguarding the Environment project, aiming
to integrate care for the enviromment into all employees” daily work. As part of this overall
environmental management system, Hoogovens has established an environmental
accounting scheme that assigns environmental costs and charges such as the SWPC to the
appropriate units. Business units that pedform ousstandingly in the field of environmental
protection are presented with a special award.

ll.  Case Study: Incentives for Pollution
Prevention? The Case of the Swedish
Nitrogen Oxide Charge

Economic instruments have been a part of Swedish envirenmental policy for two decades.
Marting with a charge on scrap cars, the number of economic instruments has grown
gradually until a breakthrough in the late 1980s snd early 1990s, when a new generation of
taxes and charges targeted at air pollution {carbon dioxide, sulphur and nirrogen oxides)
were introduced.

The NOX charge was adopted in 1990 and came into force in January 1992, with the
aim of reducing emissions through improved efficiencies in energy preduction and the
installation of modern combustion technology. The charge is levied on actual emissions
irom heat and power producers with a capacity of over 10 MW and production exceeding
30GwH; industrial process buming is excluded. The Ministry of Environment estimated
that abatement costs of reducing NOx ranged between SEK 20 to 80 per kilo, and set the
charge ar SEK 40 per kilo of NOx emitted. According to the Ministcy, “the charge may be
interpreted as if the State values the damage of one kilo of NOx to at [east SEX 40,

To avoid any negative impacr on overall competitiveness, the charge is revenue nencral,
with all income being refunded back o energy producers. However, to provide an incentive
to pollution prevention, revenues are tebated in proportion to their energy production, so
that boilers with relatively high NOx emissions per unit of energy generated will lose, while
those with lower emissions will recetve net incomes in 1992, the systemn redistributed more
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than 100 million Swedish krone [SEK) between polluters.

Policy makers had estimated that emissions would fall by between 20-25%. In reality,
ernissions had fallen 35% by the end of 1992, with a further reduction of 25% by the end
of 1994, Part of this was due to preemptive action by energy producers once the charge was
approved by patliament to reduce emissions. Besides prompting investments in new
equipmertt, the charge has provided an added incentive to minimise emissions. Some energy
producers have introduced a bonus system for staff to stimulere emissions’ reduction.

I terms of the cost effectivencss of the charge, the costs of measures to reduce NOx
emissions have in all known cases been comsiderably lower than the charge. The Swedish
Environmental Protecton Agency has calculated that the average cost of NOx reductions
has beenn SEK 10 per kilo. Adding in administrarive costs, this means that in 1992 2000
tonnes of NOx were reduced at a cost of SEX 108 million, with net benefits to society of
SEK 250 million (see table).

BenchuCose 1992
Envipapmentil binefls
. Ceaning costs 15
Medsiirlg. cofs
Tatal Metts Socl

The main administrative cost for firms has consisted of investment in and operation of
continuous monitoring cquipment; this equipment also has to be checked each year by an
accredited laboratory.

NOTE: This case study is based on a 1994 report by the Swedish Ministry of the
Environment and Natoral Resources. For more details, see 'The Swedish Experience - taxes
and charges in cnvironmental policy.

IV. Case Study: US Steel Water Bubble,
The US Experience with Intra-Plant Trades’

What is the steel water bubble?

The U$ Environmental Protection Agency (EPFA) has developed effiuent guidelines for
twelve subcategories of iron and steel plants. For vach subcategory the guidclines specify
effiucnt limitations based on: best practicable technology {BPT), best available technology
(BAT), ncw soarce performance standards (NSPS). In addition to these the regulation
allows affected facilities to adhere ro alternative effluent limirarions for existing point
sources. The [atter policy, commonly known as the steel bubble, allows dischargers to make
intra-plant trades that offer them the option of reducing pollutien loads beyond discharge
limits at one or more outfalls and crediring it to other outfalls at the same facilicy, subject to
the following restrictions:

® resultant discharges cannot cause a violation of any applicable state water guality
stancards;

® each cutfall most be assipned specific, fixed effluent limications for the pellutants
soverned by the regulation (mainly for ease of administration];

®  process wastewatees from coke making and cold forming are not eligible for use in
these exchanges;

®  the net discharge of traded pollutants must be less than the discharge allowed without
the trade. The reduction factor must be approximately 15% for TS5 and oi) and grease, and
10% for all other pollutants.

NOTE: the outfalls may be internal {leading to further conveyance) or external {into
receiving waters). Both should be monitoring points.
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History

The “steed waer Gublie™ polivy of ihe US Buvirsanenial Iviscion Ageacy [EEA) was [
promulgated in 1982 wherehy intra-plans trading was permitted for planes subjecred o the
Iron and Steel Effluent Guidelines (40 CFR 420) under the Clean Water fct. The main
reason for allowimg these trades was to make it tlexibie for facilities to redace their total
pollution control costs while simultaneously achieving beeter overall pollurion control. The
actual formolation of intra-plant trading changed several times during the rufe making
process prior to the fimal outcome n 1984,

The original rule required that a discharger could gualify for alternative effluent
limitations as long as total discharge met certain restrictions including water quality
standards, and did not exceed the toral mass of each pollutant otherwise allowed under the
regulations. The revised rule requires the discharger to meet the same reserictions but
achieve a net reduction in the total mass of each traded pollutant. Objections ro earlier
versions of the regulations were raised mainly by the Natural Resources Defense Council
Inc., (WRIDCH, The NRDC argued that the bubble was inconsistent wich the Water Pollotion
Control Act because the economic savings rhat result are not a consideration in the EPA's
selection of best technologies that are economically achievable. The steel industry and the
American Iron and Steel Institute however were very much in favonr of the bubble due to
the flexibility it provided them in achieving effluent discharge targets. The EPA too was in
favour of the bubble since it would lead to a reduction in costs of environmental regulation.
Subsequently the legislation was reviewed and the maodified version, as outlined above, was
negotiared between the EPA and the concerned parties.

How were the permitsfalternative effluent limitations determined?

The bubble policy requires the permit issuing aurhority ro determine the “appropriate net
reduction amount” in the case of cach pollucant {15% for TSS, vil and grease; and 10% for
others). This calculation has been done by examining the “historical discharge levels [that}
seek to achieve those reductions that are artainable at a facility through good engineering
practices, improved operations and supervision of existing treatiment systems of other
feasible modifications, eg., non process flow segregation. or chemical addition, if they can be
achieved withoot requiring significant additional expenditures,™

An example of how the reduction for TSS may be calcalated by a plant chac bas five
outfalls is ilustrated below. Assume that the effluent limitation guoidelines (ELG) are as
given n column 2 for cach outfall (see Table 1), Using intra-plant trading , the discharger
may propose to increase the limits at outfalls A, B and L by 300, 400, and 300 respectively
i.e. a total of 1000 pounds®. In order to do so, the discharger must reduce TSS at outfalls C
and 12 by at least 15% maore than this Le. 1150 pounds {1000 x 1.15 = 1150). Depending
on the costs of concrel the discharger may do this by reducing the limits in C and D by 500
and £50 ponnds respectively.
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The EPA undertook an investigation of the impact of iron and steel industey intra-plant
trades for four pollutants: TSS, oil and grease (O&G), lead and zinc. Ten facilities were
engaged in these teades. The effluents associated with the outfalls involved i erades came
from 2 number of different production processes: sintering, stee]l making, vacuum
degassing, continuous casting, hot forming, and acid pickling operations. In cases where an
outfall contains wastewaters from more than one production process including an effluent
from eporations that are not eligible for trades {such as cold forming), the effluent was
excluded from the trading calenlation.

The following paragraphs summarise the results of these investigations and the impact
on: industry; environmental quality; and administrative requirements.

What has been the impact on industry?

Ewidence from ten steel plants shows that wading provided permit limits that could be met
without installing treatment beyond that necessary to achieve the effluent guideline limits,
Cost estimates [capital and O8M) were available for seven of the ten facilitics. For these
cases, the present value of the reduced costs due to trading ranges from $3.2 million to $69.8
million. The present value of toral reduced costs for all seven plants is $122.7 million.

Interviews with environmental engineers of the various facilities revealed that while
trading had reduced pollution control costs, it had not necessarily resulted in the adoption
of more innovative pollution contral technologics. Reduction in costs was obtained mainly
through improvements in existing technologies and berter housekeeping. The fact thar new
and innovative technolagics were not adopted may be due to the fact that alternative
offluent limitations were based on administeative or negotiated settlements rather than
economic criteria incorporating marginal control costs in the calculation of ciluent limics
and permit levels.

What was the impact on environmental quality?

The impact of trading on pollurant loads has been positive for all facilities rhat conducted
trades. In peneral the net reduction in permitied loadings ranged from less than a pound per
day for lead and zinc trades to several thousand pounds per day for TSS trades.

Although the teading system resulted in a reduction in total permitted discharges, it is
unclear whether the actual reductions were less than those that would have been achieved
with the application of standard efflocar limitations as prescribed by BAT limits. In fact
trades were possible because certain outfalls had already reduced discharges below levels
required by the effluent guidelines. This “rxcess contrel™ was applicd as an offser
discharges from other outfalls, making it possible for facilities w forgo instaliation of extra
pollution control systems, Fowever, if anc were to consider the longer run, wrading may
well be more effecdve than the standard effluent limitacions, since plant managers must -
operate existing treatment systems at full capacities so as to maintain the excess control
used to offset the pollution reductions elsewhere.

In terms of maintenance of water quality, there was no viclation of water quality standards
since the regulation specifically prohibits intra plant trading if it resules in such violation,

Administrative Impact on Permit Authorities

The trading scheme did not pose additicnal administrative or resource burden on the
administrative aothorities i.e. the EPA, This was because the requirement that specific
effluent limirations be set for cach outfall involved in trading was no different from the
standard permit in terms of its administrative burden.

The only administeative change in intra-plant erading schemes pecurred in the permit
development stage. Even this was quite minimal. The calculations were relatively easy to
follow and the extra time required to do so, in relation to what was necessary to write the
standard permit, was marginal.
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Lessons Learnt

What siplivaiivus docs fle US experience have for devetoping a hebble policy for the

Indian iron and steel industry? Some ideas and implications are outlined below. These

should be viewed in the context that, in India permitting svstems do nor exist, and the

existing repulatory syscem makes use of effluent concentrarion based standards rather than
mass-based standards. In some sense then, the development of a bubhle policy for the iron
and steel industey begins with a clean sfate.

1. Caleulation of the alternative effluent limitations and the permits #self shouid be
based on criteria (e.g. marginal cost pricing) that provide incentives to plant managers
o use more innovakive treatment technologics, resulting in “excess control™ beyand
that required by the standard guidelines.

2. lInthe indian case, there may be 4 need to develop mass-based standards applicable at
the facrory gate. In this context the possibility of doing away with effluent limitations
{currently concentration based) ar each outfall may be investigated.

3. Intra-plant trading provisions should apply to new sources as well as cxisting ones. If
this is not the case then the number of facilities eligibie to trade may decline over time
a% old plants shut down or as the industry employs new eguipment. This was found to
be a limitation in the US where the policy is applicable only for existing sources.

4. Intra-plant trading will be possible only if there are two or more outfalls for waste
water in a single facility.

5. If effluent standards are based on water guality and intra-plant trades are based on
negotiated settlements with technological factors as the main eriteria, then the vse of
trades will be limited. If on the other hand, standards and permits are based on
economic criteria such as marginal cost principles, the likelihood of greater and
ehfective usage is higher. '

V. Case Study:
China’s Experience with MBIs®

China enacted its first trial environmental legislation, the Environmental Protection Law
{EPL) in 1579, which depended in large part on central planning and moral persuasion.
Since then however, there has been a move rowards combining command and contral
measures with economic incentives as environmental protection instroments. The latcer
have become especially attractive as China moves towards a marker economy . Economic
instruments thatr are in use or being tested include; discharge permits, pollution levies,
rewards for environmental achicvements, price reform, environmental taxes, and fines.
Command and control meagures include: ambient air and water quality standards,
discharge standards, siting pelicies, closares, relocation and mergers.

Pollution levies

The FFL of China specifies that “in cases where the discharge of pollutants exceeds the limit
set by the state, 2 fee shall be charged according o the quantities and concentration of the
pollotants releascd’. For air emissions, fees arc based on the multinle by which
concentration of poflutant exceeds the discharge standard, where air emissions standards
are a mix of concentration and mass-based limits. Similarly for industrial waste water, fees
are based on a roultiple by which pollution concentration exceeds the standard. In the case
of water however, discharge standards are only concentration based. Consequently, firms
did not have any incentive to reduce discharges beyond the limit inherent in the standard,
even if the marginal cost of control was small. To overcome this, a volume based, industrial
waste water discharge fee was introduced in 1993. However a factory is not required to pay
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both an overstandard fec and a waste water discharge fee. Tn case of conflict, the
overstandard fee supersedes the wastewater discharge fee.

I an amendment to the EPL in 1982, four additional categories of penalties were
introduced: enterprises that fail to meet cffluent and emission standards for three
consecutive years would face an increase of 5% per year on effluent fees. otd facilities thar
do not operate treatment cquipment and facilities built after 1979 that do not meet
standards, wonld be assessed for double fees; firms that delay payments of fees for more
than 20 days would face a fine of 0.1% per day; and, penalties for false cffluent and
emission reporting ot interference with government inspections would be mandated.

1982 also saw the introduction of 2 discharge permit system for large enterprises.
Discharge licenses specify both the maximum pollutant concentration and the annnal
maximum wastewater discharge voleme. Criteria for seting limits vary from region to
region . Some are based on ambient quality standards and others on emissions status quo or
technological capabilities. Large enterprises are required to pay fincs for failure to meet
pesnyt conditions.

Twenty percent of the revenue collected from the fees and 100% from fines is used to
suppott operations of the environmental protection bureaux {EPBs). Eighty percent of
revenue from fees is used to subsidise pollution control projects for enterprises that hawe
paid into the system.

Limitations in Design of Pollution Levies

Asg designed, therefore the system was a combination of the carrot and the stick. However
in reality it turned out that it was more of a funding source for the EPBs rather than an
incentive for reducing emissions. This is mainly because the fees are smaller than pollution
control costs and zre pot indexed for inflation. Moreover many state owned enterprises cap
include fees under overhead costs and get compensation through tax deductions and price
increascs. Therefore they would rather pay fecs than incur pollution control costs which
can necessivate significant capital investment.

Tntroduction of the volume based discharge permit system in 1982 further added to
distartions in the system in many regions where firms faced conflicting incentives on
account of concentration-based fincs on the one hand and mass-based fines for exceeding
permit limits on the other. Conflicts have also arisen between pollution levies and the tax
system. In addition, inadequate macroeconomic reforims, especially with respect to water
pricing have very often negated the incentive effects of pollution lesries.

Monitoring and enforcement still are major problems. Compliance is best for new large
enterprises. Rural small and medium scale industries feel less pressure to comply.

To address some of these problems, the Chincse National Envitonmental Protection
Agency lavnched a two year study in 1924 to correct deficiencies in the poliution levy
system and proposc suitable changes. The study addresses four main areas of concetn:
designing mags-flow levies based on marginal costs of pollution control; designing a revenue
fund from pollution levies including institutional arrangements, technical assessment of
loans and priorities for the nse of funds; designing an information management system for
caleulating fees, maintaining billing and receipt records; and, addressing practical issues of
implementation such as monitoring and enforcement.
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