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ABSTRACT  

 
Both at micro macro level there is general problem of how to value environmental control 
costs. The cost of environmental control is the value of the alternatives foregone through the 
operation of control. The costs of any economic function may have both macro and micro 
significance, yet micro inferences in particular drawn from existing estimates may be 
misleading and ambiguous and should be subjected to strong caveats. So at macro level 
impact of cost of control can not be gauged accurately and at micro level individual plant 
situation may offset long-term adverse effects. Other than conceptual problems of estimation 
there are, potentially, even more significant problems when it comes to interpretation. This is 
why environmental lobby and the industrial polluter lobby tries to take advantage, because 
of this weakness of proper estimation and interpretation. 

An effort has been made in this paper to explain that expenditure incurred on pollution is not 
unproductive also as it helps in making environment clean comparable to those goods which 
have command on market price. And environmental control costs cannot be considered as 
sole or major reason for bankruptcy when it is compared to present expenditure trend in most 
industries, of course if some firm having a little margin then it can blame trading halt due to 
tightening of environmental regulations. Infact with a little care this additional costs of 
control may easily be nullified by increased efficiency, recycling. With a little concentration 
and careful observation, it can be brought out that some of most heavily impacted industries 
are those having combination of old plant and new plant, as there will be large variation in 
the type of control and user needs. Even factors like operator skill have had  significant 
effects in leading to highly variable costs it is pertinent to note here that sometimes, 
expenditure in pollution  control might have caused bankruptcy, reduced corporate growth, 
higher prices, reduced employment etc.  But even this cost of control may be reduced with 
optimum level of control in case pollutant is relatively harmless. 
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INTRODUCTION 
It is a fact that reducing pollution 

generated from an industry and compliance 
with day by day increasingly stringent 
pollution control standards involves lot of 
expenditure. A lot of expenditure has to be * Author for correspondence 
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incurred for installation of costly safety and 
precautionary equipment and in appointing 
technical experts with desirable 
qualifications. But it is also indisputable that 
cost of compliance can be reduced and in 
turn it helps in making of environment clean. 
In addition, there are incentives available for 
industries to encourage them for treatment 
and disposal of wastes safely. 

For understanding it better way, first of 
all it should be clear that environmental 
problem are not merely related to 
practitioners of science or technology hence 
it is not outside the scope of economics and 
the economist. The main objective of this 
paper is to correlate that retinal decisions 
concerning the utilisation of environmental 
resources can be made only within 
framework based upon complementary 
inputs from scientists, engineers and 
economists. Non-economists should have 
rudimentary knowledge of some of the basic 
tools of the economic analysis. 

Economic analysis and scientific 
information are both essential if the problem 
of environmental decision making is based 

on rational basis8. But basic understanding of 
scientific and technical background is the 
prime requirement. On the basis of this 
information economic analysis will provide 
an aid in selection of choice. Although 
majority of individual sources of pollution is 
not a threat to survival of mankind but we 
can not take risks to ignore them on global 
level. In this paper, we will restrict ourselves 
to direct and immediate damage caused by 
pollutant emissions. 

Threat to the Environment 

It is difficult to measure the change in 
environmental quality with reference to a 
particular pollutant. Emission and 
concentration of some pollutants has been 
reduced and there has been an increase in 
others. Table 1 and Table 2 gives a good 
idea about change in concentration of 
different common pollutants in US and table 
3 show similar trends in UK  

Trends in population exposure to 
particulate matter above health related 
standards.

Table 1 : Change in concentraction of pollutants in US. 

Year % of Population exposed 

2001 45 

2002 32 

2003 28 

 
Table 2 : Specific US National Emissions Estimates (Millions of Tons per year) 

Years Particulate PM10 Sulphur oxides Volatile Organic  
  Compounds 

Nitrogen 
Oxides 

1995 3 19 22 25 

2000 2 16 17 22 

2005 2 15 15 18 

2007 2 13 15 17 
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Table 3 : Specific UK Air Pollution Emissions 2000-08 (Millions of Tons) 

Year Smoke Sulphur 
Oxides 

Nitrogen 
Oxides 

Carbon 
Monoxide 

Hydrocarbons 

2000 0.72 6.12 2.03 7.47 1.2 

2002 0.50 5.56 109 7.83 1.27 

2004 0.46 5.36 1.9 8.05 1.28 

2006 0.37 5.00 1.84 8.05 1.27 

2008 0.34 5.02 1.89 8.57 1.29 

 
Principle of Pollution Control 

The way to control pollution is either to 
change the process or raw materials so that 
pollution is not generated at all, otherwise 
end of pipe treatment methods are adopted. 
Whatever be the method in end of pipe 
treatment, ultimate destination of the 
pollutant should be considered instead of 
first destination. As we are dealing with 
economics of pollution control, it is 
pertinent to mention here that cost of 
reducing pollution usually increases 
exponentially with the degree of control. 

In case of old  plants, pollution can be 
stopped after doing a complete plant survey 
involving simplest way to reduce pollution 
generation e.g. proper sanitation and 
fundamental process changes as compared 
to “end of pipe” control techniques 
(installing air filters). While for new plants 
review has to be done at the design stage 
itself so that pollution is minimized. In case 
of “end of pipe” treatment under 
consideration we have to focus our attention 
at the ease of treatment. Easier treatment is 
possible when we are able to deal with 
different  pollutants separately where ever 
required and when we are able to keep 
pollutants as  concentrated as possible 
wherever required the former consideration 
is important when recycling and reuse is 
possible. 

It is possible that equally or reasonably 
profit to industry for switching over to a 

different product whose production creates 
less pollution, can be another means to curb 
the pollution. Even change in geographic 
location, duration and timing of polluting 
activity can be adopted to achieve minimum 
pollution. 

We are very well aware about the fact 
that environment has the potential of self 
cleansing and also capacity to assimilate 
waste products to certain extent. So dilution 
in some cases is considered as a solution to 
pollution, but in other cases dilution can not 
be considered as a solution because it may 
accumulate again at some other point to 
pose a threat to environment.  So we  have 
to be equally careful to know the ultimate 
fact of pollution rather than first destination, 
for example, if wet scrubbing system are 
used to reduce fluoride levels from stacks 
and their resulting liquid effluent is 
discharged to municipal sewage. When this 
sewage sludge is spread on  farmland used 
for cattle feeding, ultimate situation may be 
cattle’s dying of flourish (white D. ‘01). 

Whenever there is pressure on some 
particular raw materials it compels many 
industries in achieving improved recycling 
rates. In addition costly raw material also 
forces industry to adopt recycling / reuse. 

Another point to be discussed here is 
how the degree of control affects the cost of 
reducing pollution. It is a fact that in 
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practice it is not possible to achieve 100% 
pollution control and moreover, it is 
economic reason in most of the cases which 
decides limit for efficiency. And for high 
efficiency the marginal cost of control is 
very high but as far as total pollution load 
emission is concerned it makes a lot of 
difference in many cases. 

After this background, let us go to the 
details for pollution control for air pollution. 

Air pollution 

 Air is one of the basic requirements for 
life. Air mainly consists of 78% nitrogen, 
21% oxygen, 0.03% carbon dioxide water 
vapours and other impurities. Any change in 
air composition due to man/man-made 
activities may lead to severe effect on 
atmosphere. Air pollution can cause damage 
to even stones, metals of course, human 
beings and vegetation is very sensitive to 
these changes. Crop yields get reduced and 
wear and tear on buildings increases2. Air  
pollution not only causes damage in the 
local area but also covers global climate as a 
long term effect, ozone layer depletion is a 
very well known example. The main 
pollutants of great concern are sulphur 
oxide, nitrogen oxide, oxides of carbon, 
particulate matter and smokes. Recently, 
few heavy metals are also being recognised 
as significant air pollutants. 

In 1952 London smog responsible for 
about 4000 deaths in one week and 8000 in 
following three months because of a 
worsening of bronchial and cardiac 
conditions, is a very famous example which 
received attention in the beginning. This 
smog occurred mainly due to emission from 
domestic sources (43%), as domestic stack 
used to emit smoke at a lower height as 
compared to industrial stacks. This resulted 
in great concern and there was a drastic 
change in the usage of fuel, smokeless fuels 
were introduced and oil, gas and electricity 
found great demand for them. The damage 

done by London smog was a combination of 
smoke and sulphur dioxide. Which control 
of smoke and grit emissions is possible 
easily sulphur dioxide emissions control is 
not an easy task. That time dilution was 
considered a solution for SO2 emission 
which carries a potential threat again as SO2 
can travel a long way before finally coming 
down as sulphuric acid in rainfall known as 
acid rain. 

Air Pollution Control Technology 

Number of  equipment’s are available 
for variety of air pollution problems faced 
by the industry. Air pollution control can be 
broadly classified into following categories : 

- Dry methods 

- End of the pipe treatment 

- Change of process 

- Change of raw material 

We have tried to find nature of damage 
potential from the most common and serious 
pollutants in the context of an industrial 
society.  We considered it important to 
briefly explain why environmental damage 
is likely to be caused by certain activities so 
that nature of costs imposed is also known. 
Damage to environment has to be availed 
because they impose heavy costs on 
members of society. With a long term 
adverse effects on the environment, costs of 
degradation is further high. Decision 
making here means making choices between 
environmental costs of pollution and loss of 
benefit from continuing pollution activity. 

Scientific and technological inputs are 
essential to environmental decision-making 
as they provide physical information 
necessary for estimating and comparing the 
costs of alternative and cleaner 
technologies. And now we lead to problem 
of evaluating costs and benefits of particular 
environmental amenity, and now 
meaningfully and usefully it can be 
expressed in terms of money.  
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Cost – benefit analysis and valuation of 
environmental amenities  

With the help of cost benefit analysis, it 
becomes easier to take a social decision as it 
involves almost all the major costs and 
benefits arising which may or may not have 
market determined prices. Usefulness of 
cost benefit analysis in the context of 
techniques and applicability to 
environmental problems depends very upon 
the extent to which it is possible to make 
meaningful valuations of different kinds of 
environmental improvements. Steps 
involved in cost benefit analysis are : 

• Identification of alternatives to be 
assessed 

Alternatives may be choice between two 
different projects where one of them is more 
favorite because of more net benefits or 
undertaking the same project or no action at 
all. As mentioned earlier, cost benefit 
analysis can make comparison between a 
limited number of alternatives and wherever 
need arise, comparison is done between 
representative alternatives, (if alternatives 
are unlimited) presuming representative 
alternative approximates to an optimal 
solution. 

• Prediction of results associated with 
strategy 

Although inclusion of all the 
implications of a particular policy is very 
difficult because of their complex nature 
and hence maximum efforts are being done 
to include direct effects along with 
important defined indirect effects, for 
example, if an industry has to come up on a 
fertile agricultural land, then loss of crop 
yield, number of farmers in the area etc. will 
be considered in comparison to economic 
growth in the region because of proposed 
industry. 

• Attribution of values to the results 
predicated for each alternative 

It can be stated here without any hitch 
that, this process has most serious 
conceptual difficulties. Where-ever 
resources concerned are market traded, 
which happens in most of the cases, true 
resource cost determination is difficult as 
market prices may be distorted. For 
instance, if there is a resource material under 
monopoly of some particular supplier then 
money spent for procurement of that 
resource material cannot be considered as 
correct resource cost. Similarly, problems 
arise when we consider imported goods, 
indirect taxation, an over value the goods or 
services which are not market traded. In this 
category, only costs and benefits from 
changes in environmental amenity generally 
falls. In such cases, indirect valuation is 
tried by attempting to coorrelate how much 
all affected parties would be willing to pay 
for facility to be provided. For future costs 
and benefits, it is considered generally that 
costs and benefits are less valuable than the 
proesent ones and a rate of "discount" 
reflecting the cost of capital is applied to 
future values. This assessment of benefits is 
essential as projects involve costs at the 
beginning while benefits accrue over the life 
time of the project. 

• Presentation of information digested 
in the earlier steps 

After estimation of cost benefits, final 
step is the presentation of information and it 
is not simply testing and summary of costs 
and benefits evaluated. Here, it is pertinent 
to mention that practical or conceptual 
reasons which poses difficulty in 
quantification must find a place in the 
report. 
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RESULTS AND DISCUSSION 
Environmental pollution control 

At both macro and micro level there is 
general problem in valuation technique of 
environmental control costs. Although 
economics and doctrine of opportunity cost 
provides a solution even in case of when 
solution cannot be achieved through 
empirical methods. Now as we know the 
cost of environment control is the value of 
alternatives foregone through control 
operation. From an empirical point of view, 
it has been pointed that the benefits of 
higher level of control may be best 
evaluated on a macro basis and costs of 
control are best estimated at micro level due 
to many reasons like difference in plant size, 
age etc. In addition, individual costs of 
control do not always represent the real cost 
to the society of operating the controls and 
moreover there are many secondary effects 
whose perfect evaluation on the basis of a 
single set of control cost data is not possible 
due to market imperfections, externalities 
etc. Not only this, sometimes few 
environmental policies adversely affect 
some objectives and still are justified in 
their results in improvement of environment 
in general. Their efficiency can also be 
attributed to the internalization of market 
externalities. Apart  from monetary costs of 
pollution control there are secondary 
environmental effects whose evaluation on 
the cost side of environmental choice is 
inevitable. 

At micro level evaluation on costs of 
control is difficult e.g. a firm opts for 
economic recycling only when it is 
pressurized by a regulatory agency but most 
of the times it is not possible for a firm to 
have the efficiency of control equipment to 
take advantage of changing value of 
recyclable credits. 

In the short run, it is expected that 
increasing usage of equipment will lead to 
decreasing first and then to increasing costs 
per unit and as capacity will be approached 
there may be sharply increasing costs. But 
scenario changes in the long run when all 
factors can be varied, then all economies 
and diseconomies of the scale are expected. 
As per micro economic theory these are the 
envelope of the short run cost . The short 
run cost efficiency, when average cost per 
unit is lowest and increasingly costs are met 
when its capacity has been reached, which is 
different from diseconomies of the. This 
happens due to plant size which means 
number of managerial and technical 
problems. 

Few latest evidence reveals that these 
functions may not be exactly representative 
of the situation existing in environmental 
control. It can be understood as first 
problem lies in ways of judging the 
performance of abatement measures which 
can be done in two ways, the first is in terms 
of mass of residuals presented from a 
particular source and the second is in terms 
of concentration of these residuals as they 
are discharged from the pollution source. 

In most of the cases, when we consider 
short run period, most control plants are 
restricted to a given capacity of residuals it 
can deal with it and hence lot of expenditure  
is incurred to meet the capacity. There are 
few exceptional cases as in Venturi 
Scrubber where flexibility to deal with both 
in terms of concentration and mass of 
residuals through increased variable power 
inputs. Table 4 shows relationship between 
electricity usage and removal efficiency of 
Venturi Scrubber in the iron founding 
industry. 
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Table 4 : Control Efficiency and Electricity consumption of Ventrui Scrubber in the 
Iron founding Industry. 

SN Removal Efficiency   
% 

Energy Requirements kwh per Incremental kilo of 
particle Removed 

1 91 1.80 

2 93 1.95 

3 95 2.10 

4 96 2.40 

5 97 4.40 

6 98 7.70 

7 98.5 9.90 

 
Table 5 : Cost and Efficiency for Pollution Control Equipments on Primary Aluminium 

Smelters 

Control Type Efficiency (% of 
Residuals Removed) 

Total annual Cost/s Per 
Tonne of Aluminium 

Tall Stack 14.0 10 

Wet Primary 88.8 25 

Wet Secondary 93.7 27 

Dry primary and Wet 
secondary 

95.0 36 

 
Similar pattern is visible from Table 5 

also where an examination of the long run 
control cost function in the primary 
aluminum industry and measure the 
proportion of  or residuals prevented. This 
data is indicating decreasing returns in 
achieving the removal of an increasing 
proportion of residual within a fixed 
emission flow. As a whole, it can be stated 
that considerable benefits can be achieved 
from increases in size of environmental 
control systems and costs of per unit 
pollution prevented rises abruptly as high 
levels of efficiency are targeted.  

Interpretation of environmental control 
cost 

As we have already discussed, some of 
the conceptual problems of estimation, there 

are ever more significant problems during 
interpretation. As a result environmental 
lobby contains ideal and stringent measures 
to be adopted by industrial polluter which are 
guilty of defensive overkill. 

At this point, it is very important to 
understand that pollution control 
expenditures are not unproductive and results 
in cleaner environment which although not a 
marketable good but is considered as 
comparable to many of these goals which do 
command a market price. Firm having a 
marginal benefit may decide to stop trading 
once environmental regulations are 
tightened, but it would be a rare incident that  
environmental control costs are responsible 
mainly for bankruptcy keeping in view the 
trend of most industries where cost of 
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environmental control may easily be nullified 
by cost reductions in other parts of 
organisation. Recycling and effective use of 
raw material can also easily absorb the cost 
of environmental pollution control. 

We can easily understand now that in 
cost benefit evaluation, we have to consider 
factor which are not quite quantifiable other 
than monetary costs and benefits and as 
Table 4 indicates a very high cost while 
aiming higher control so one can easily find 
it not to be a best economic option. It is 
equally true for environment because an 
uneconomic option can never be best 
environment option. Here more important is 
the nature of the pollutants, if it is hazardous 
to great extent which is a rare incidence, then 
only higher level of control should be 
preferred otherwise optimum control based 
on experience and close observation, 
emerges as a best option in terms of 
economy as well as environment friendly 

Environmental regulation and natural 
resource management 

Regulation of output of goods generating 
a production externality is quite essential 
whenever externality is a necessary and 
unavoidable consequence of good’s 
consumption which in turn is equivalent to 
regulation of consumption. A very common 
example is consumption of aerosol spray 
which results in depletion of ozone layer in 
the atmosphere. So in this case appropriate 
solution is to regulate the production itself. 
Available choices to be made by regulatory 
agency are between direct physical control 
on one side and taxes, charges, subsidies, 
incentives on the other side. The latter tries 
to lure individuals concerning that when all 
costs and benefits accrued to themselves, 
they will obviously make socially desirable 
choice. And the former strategy advice 
regulating agency to come forward the  
directive to impose socially optimal outcome 

after determining the nature of costs and 
benefits. But in this case  all possible 
alternative strategy should be evaluated using 
marginal or total analysis. 

CONCLUSION 
As per definition of economics 

environmental amenity can be considered as 
a scare resource because it could potentially 
and beneficially be used for conflicting 
services like fresh air can be used as a 
dumping place for hazardous SO2 emissions 
and fresh air can be used as source of 
enjoyment or leisure activity. And economics 
contains analysis tools designed to evaluate 
and compare alternatives available in case of 
scarcity. Though in the process of evaluation 
and comparison many  conceptual and 
practical difficulties are encountered before 
leading to a solution and requires lot of 
experience and skill to overcome the 
difficulties. 

With a sound basic scientific and 
technological information only economic 
analysis can be meaningful. However so far 
impressive relationship between pollutant 
emissions and environmental impact have 
been established for a very few substances. 

Considering alternatives we found that 
emission of pollutants can be reduced either 
by reducing output or to increase use or to 
adopt advanced pollution control equipment. 
The former case may  lead to affect reliant 
economy while in latter case, as we have 
observed increased expenditure makes the 
product less beneficial, for a weak economy 
we may have to wait for a long duration 
before we can install the equipment’s for 
desirable pollution control. Due to this, 
standards have been formed for producers to 
use a permitted quantity of environmental 
resources without payment and taxes has be 
paid for used environmental resources. 
Technology based standards aims at 
minimizing pollution control cost without 
precisely exercising control measures. 
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Both renewable and non renewable 
resources are contained in natural 
environmental resources. Non renewable 
resources should be used intelligently 
keeping future demand in mind as 
environmental resources are limited. We 
have understood it is not always possible to 
determine inter linkages in the system of 
environment and lot of information is 
desirable for attaching values to benefits. 
Even then this limited knowledge 
constrained by basic information’s quality 
can help in social decision making process 
for sustainable development. 

The attempt made in this paper is to 
highlight that pollution control cost invested 
by the industries is not a burden, but it is a 
social service which helps industries in 
keeping environmental clean for themselves 
and for all. We  have attempted to describe 
that this so called additional cost from their 
side prevents various taxes, penalties to be 
imposed on them in case they are not 
adopting environmental pollution control 
measures. Hence we hope this paper will 
attract the attention of industries, firms in 
applying truly control measures rather than 
building these facilities superficially to avoid 
wrath of regulatory agencies. 

REFERENCES 
1. Aarne Vesiland P., Environmental 

Pollution and Control, ann Arbor 
Science, Michigan, (2005). 

2. Arvill R. Man and Environment, 3rd 
edition, Penguin books, (1993). 

3. Ayres R.U. and Kneese A.V., 
Production, consumption and 
Externalities, American Economic 

Review, 282, (2006). 

4. Badrinath S.D. et al, Environmental 
Consideration for conservation of nature, 

Industrial safety chronicle xv, 108, 
(2004). 

5. Badrinath S.D. et al, Environmental 
Economics appraisal of command area 
development projects, Asian 

environment, 2(1), 17-27, (2004). 

6. Badrinath S.D. et al, Environmental 
Management in small scale mining 
enterprises with particular reference to 
Opencast Mining sector, proc. All India 
workshop of Environmental 

Management of small scale industries, 
institution of engineers (India), Nagpur, 
July 22-23, 9, 1 – 9.10, (2004). 

7. Dick D.T., The Voluntary Approach to 
Externality Problems – a survey of 
Critics, Journal of Environmental 
Economics and Management, 2, 185, 
(2006). 

8. Eckstein O.A., Survey of theory of Public 
Expenditure Criteria in Public Finances, 
Needs, Sources and Utilisation, 

Princeton University, Press (2000). 

����� 

 

…Save water for Safe future... 


