
Environmental Policy: 
Market Mechanisms 

Fredrik L. Benu 

Nusa Cendana University 



Instructional Goals 
• General Instructional Goal: 

 Student can understand how the market  actually 
works i.e.by setting up an economic  equilibrium 
including the quantity (supply and demand) and the 
price, and how should the Government intervenes  the 
market to create a social equilibrium  

• Indicated Instructional Goals: 

 Student can identify all the factors that will determine 
market equilibrium including quantity supply, quantity 
demand and the price  

 Student can explain the best policy that should be 
taken by the government to create a social equilibrium 

 



Market Mechanism 
• Buyers (demand) and sellers (supply) coming into contact 

via a voluntary decentralized exchange process can, given 
the right condition, determine an equilibriumprice and 
efficient allocation of resources 

• The next figure illustrates a situation in which the price of 
good is taken to be of primary importance in determining 
just how much of a good people are prepared to buy 

• And conversely how much of the good firms are prepared 
to offer sale. All other factors which could influence 
demand andsupply are assumed constant (i.e. Income, 
price of substitution goods, etc.) 
Qd = f (P) 
Qs = f (P) 
At position “e”, Qd = Qs given a market price “P” 



Demand and Supply Relationship 
                    Prices 
          (P) 
 
                                   Demand – marginal                                    Supply - marginal 
                                   willingness to pay = value                          willingness to sell = 
                                                                                                          Marginal cost of production 
 
                           p1 
 
 
 
                         P                                                        e  = equilibrium  {where marginal benefit to society  (all consumers)  are just 
                                                                                              equal to the marginal opportunity cost (marginal opportunity cost of  
                                                                                              resources used up in production and sale  )} 
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Quantity bought/sold (Qd, Qs) 



… continued 
• At “e”, the marginal willingnes of consumers to pay 

(their valuation of good) is just equal to the marginal 
cost )labour, raw materials, energy, etc.) of producing 
that good and efficiency is maximized as long as the 
structural condition for perfect competition are 
satisfied: 

 Large number of buyers and sallers; 

 Perfect information; 

Goods being exchanged can, inprinciple, be 
individually owned; 

 The full cost of production and consumption are 
reflected in market prices 

 



POLUTION EXTERNALITY 
(The case of a recycled paper production plan) 

• Market failure is related to the absence of structural 
condition 

 

 

                                            Price of   

                                 recycled paper                         D                                                S1 = Marginal social cost of production 

 
                                                                                                                                              Externality  
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                                                       P1 

                                                                                                                                                      S = marginal private  
                                                                                                                                                             cost of production 
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… continued 

• In the real world, all markets are not freely 
competitive and the structuralcondition necessary 
for perfect competition are not present. 

• In the case of recyle paper plan, the price that would 
operate, if there were no government controls (law, 
regulation or taxes) on population, would be P and 
the amount of the good bought and sold would be 
0Q. 

• Now this position would not represent an eficient 
allocation of scare resources if externalities also exit. 



… continued 
• It is likely that a polution externality (social cost) 

would exis in this situation  

•  The full cost of producing and consuming the 
recycled goods is not reflected properly in the price 
level P  

• The recycling plan’s private cost of production should 
be augmented by the extra social cost (in monetary 
terms) involved, shifting S to S1, and the new price 
equilibrium would be set at P1 

• At price level P1, there is an efficient allocation of 
resources and a lower output level of Q1 



How Markets Work and Why They “Fail” 

• It is important to understand the process by which 
market forces determine how much of any one 
resource a producer will use in the manufacturing 
process 

• Similarly we need to understand why the operation 
of market effects the types and quantities of 
pollution produced 

• The producer must ensure that the amount of 
money received for the goods produced (revenue) 
exeed costs, so that a profit can be made 
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paper) 

The intersection of supply and demand determines 
 the equlibrium market price (Pe) of a good 

Let us consider the example of  a paper mill producing boxes of paper 
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Concept of Marginalism  

• The merginal amount is a central concept in economics 

• Marginal amount pertains to a single unit, thus marginal 
revenue (or payment) which a firm receives from selling one 
particular unit of output 

• Thus marginal revenue (MR) of the first box of paper sold is the 
same as the marginal revenue of the 10.000th box sold 

• However, the cost of producing the first unit of output (the 
marginal cost of the 1st box of paper) may not the same as the 
costs of producing the 10.000th unit of output (the marginal cost 
of the 10,000th box of paper) 

• While the marginal revenue is constant as production rises, the 
total revenue (the total amount received by the firm) obviously 
increases as production rises 



 
Price  
Per unit 
 
 
 
 
         Pe           a                                   b     MR 
 
                                Marginal                    Marginal 
                                 revenue earned         revenue earned 
                                from box A                 from box B 
 
 
                        A                                   B             Quantity 
                                                             (Number of boxes of paper) 



Total Revenue  (TR) = Q*Pq 
Marginal Revenue (MR) = ∂ TR/∂q = Pq 

Total Cost (TC) = Variable Cost (VC ) + 

Fixed Cost (FC) 

• Unlike MR, the Marginal cost of producing any good 
is not like to be constant irrespective of the amount 
of product. 

• This is because of change in productivity. 



… continued 
• In the case of the paper mill, a simlemeasure of productivity 

can be caulculated by examining the number of extra workers 
which must be hired to increase production of paper by 
successive amount 

• If the owner of paper mill only hired one worker and he have 
to do all the task, then he might only produe, say, 10 boxes of 
paper per day 

• If a second worker is hired, together they could now devide 
task between themselves in a more efficient manner 

• If the two workers working together, they would produce 
more than twice the amount the single worker produced, say, 
30 boxes of paper per day 

• When we move from 1 worker to 2 workers, while the 
variable cost  have doubled, the amount of paper produced is 
tripled.  



… continued 

• The cost of paper produced (the marginal cost) has 
fallen  

• Since increasing output is synonymous with 
increasing productivity, there is a fall in marginal cost 

• The increase in productivity (decrease in marginal 
cost) continues up to a point, but declines thereafter 

• At the beginning, marginal cost will decrease until 
that point, and it’ll increase again thereafter 
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                                                                                                                                                                 (Boxes of paper) 

                                     Quantity Produced                                                                               
                                     Increasing productivity                Decreasing productivity             
                                   Causes decreasing MVC               causes increasing MVC 
                                   (cost per unit produced)              (cost per unit produced) 

• The paper mill can increase its output by hiring more 
workers. 

•However, as all the machines in the mill become fully 
manned, then hiring extra workers only result in a relatively 
small increase in output, i.e. the cost per box of paper 
produced begins to rise (increasing marginal cost). 
 



Maximizing Profit 
The Market Optimum Level of Output 

• The amount of profit which the paper mill makes 
(the marginal profit) is simply the difference 
between the amount of money  it receives for 
selling that box (marginal revenue) and the 
amount of money it cost to produce that box 
(marginal cost) 

• We need to consider each box in turn calculating 
the marginal profit made on that box by 
subtracting marginal cost from marginal revenue 
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                                             1     2     3     4     5     6     7     8     9     10    11    12    Qm  

                                                                                                                                  Market optimum  

                                                                                                                                 level of output 

• Here we have superimposed the MR curve onto the MC curve. 
• The profit made on the 1st box of paper as the different between  

the MR of that box (distance 1a) & the MC of that box (distance  
1b), i.e. the MP of producing the 1st box of paper will be the  
amount of ab  as measure on the vertical axis.   

• Similarly the MP of producing the 2nd box is cd 
• The firm will produced each unit of output where the MR it  

receives from that unit exceeds the MC of producing that unit. 
• Consequently, the firm produces all unit up to the output level 

 Qm. This is the market optimum level of output. 



Money                                                                                                                                        Money 

(Measuring MVC & MR)                                                                                             (Measuring MVC & MR) 
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• The firm will only ever stop producing when MC is rising, i.e. The simplified MC 
curve is an upward sloping line. 

• The different between MR and MC gives the producers marginal net private 
benefit (MNPB) curve 

• The firm will produce all unit of output which yield at least some positive MNPB, 
i.e. MR > MC, resulting in output being fixed at Qm 

Amount of profit made on 
each box of paper (MNPB)  



• The firm actually using un-priced resources in the same 
manner as any priced resource in that it will always 
increase its use of any resource where the cost of doing 
so is less than the revenue of extra output produced. 

• Unfortunately, the cost to the firm of using un-priced 
environmental resources is of course zero and so the firm 
increases its use until no more output can be obtained 
from that use. 

• The damage associated with such environmental 
degradation does not  affect  the private company(i.e. it 
is not an internal cost as reflected in the firm’s MC), but 
instead affected society as a whole.  

• Such damages are known as external cost. 



Output, Pollution and External Cost  

• When a firm uses and degrades an un-priced 
environmental resource, this incurs no internal cost 
upon the firm (MC cost does not rise), but it does 
create an external cost upon society 

• Only when these external costs are taken into 
consideration (i.e. internalized by the polluter) will 
we move from the profit driven market optimal level 
of output to a society optimal level of output 



 

 

 

Amount of pollution 
Emitted and Assimilated 
 

 

                                        Emission: total amount of Pollution released (e.g. Liters of chlorinated water produced) 
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                                                               QA                                  Output 
                                                                               (number of boxes of paper produced) 

•The amount of waste produced by the paper mill as output of 
paper rises and has to be assimilated (A) by the environment.  

• If output exceeds QA, then the environmental assimilative capacity 
is exceeded and an external cost (pollution damage) is imposed 
upon society 
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                                                                                                     ( MEC) 
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                                                                                                                                                                                       QM 

                                       QA                                                   Output                                                      QA           Qs                               Output 

                                                                                                      (Number of boxes                                                                                (Number of boxes 
                                                                                                      of paper produced)                                                                             of paper produced) 

• External cost of pollution such as loss in the value of fish stock 
• Marginal External Cost (MEC) curve shows the pollution accumulates such the 

doubling the output of paper more than doubles the number of fish killed, i.e. 
increasing marginal external cost  per box of paper produced 

• The social optimum level of output (Qs)  is found by subtracting external cost from 
the firm’s MNPB.  

• Here a unit of output should only be produced if  MNPB  MNPB > MEC , i.e.  output 
should be reduced from QM to  QS    



How Governments  Fail the Environment 

• In general, governments fail because they are very 
unlikely to establish market in environmental good 
and services 

• As we know, the action of an individual of firm 
affects the wellbeing of others, but there is 
frequently no incentive for the generator of the 
resulting impacts to take account of it in its decision-
making. 

• There is a need for government to intervene the 
market to protect those who suffer from externalities 



• Another important reason for intervention, especially 
with regard to environmental issues, arises when the 
damage being done occurs on open access resources 

• We understand the concept of the tragedy of the 
commons 

• For example, the atmosphere. Because of no-one owns 
it, no individual has any incentive  to minimalize the 
pollutions of the atmosphere 

• Although there are good reasons why the government 
needs intervene, there is no better way of managing 
natural resources than the free market 



Governments fail to 
protect the poor 



• 1st, the duty and propose of government is to act in our 
interest as a community rather than as individuals. 
However, the government may be interested only in 
favouring  the interest of some part of the community 
rather than the community as a whole 

• 2nd, the governments may not be very good at getting 
the right information which enables them to trace 
trough the full consequences of a particular action 

• 3rd, the government, in the form of politicians, may 
have good intentions and frame a good environmental 
law in principle.  However, this law has to be translated 
into practices and this involves using of expert who are 
part of government bureaucracy 



The Balance of Equity and Efficiency  
in Environmental Policy 

(Joseph J. Seneca & Michael K. Taussig – Environmental Economic) 

• How can the government balance the equity and 
efficiency consideration in formulating its 
environmental policy? 

• Efficiency might create a greater total output of goods 
and services, but at the same time efficiency can 
increase the economic gap between the rich and the 
poor 

• The government measures to protect environmental 
quality is taking to correct the misallocation of 
resources  that would result in the absence of 
government intervention in the private market 
economy 



• It would be a mistake to insist that all environmental 
programs satisfy equity criterion (economists)  

• To do so inevitably eliminate environmental 
programs that could significantly improve society’s 
use of scarce resources. 

• If many efficient programs are not undertaken for the 
reason of efficiency, total output would be lower end 
up worse off then without an equity test 

• Low income group would be better off in the long 
run with no equity criteria for environmental 
programs, because they would share in a larger total 
output (economists) 





• Environmental programs are poor vehicles for 
distributing income, such program should be 
designed to maximum efficiency. 

• Income distribution should be dealt with through 
separate tax and tranfer programs. (economists) 
…See Joseph Stiglitz (2013) , The Price of Inequality – 
pg. 1 -10  

• The equity-efficiency problem in environmental 
policy becomes even more complex when we extend 
the equity concept to include the welfare of future 
generation 





• The equity-efficiency trade-off is a fundamental 
problem in the environmental policy 

• The whole set programs must be evaluated by using 
both equity and efficiency criteria. 

• Equity and efficiency must somehow  be balance. 
• No efficient program be undertaken unless it meets 

the test of equity is to strict a standard & might even 
end all hope of improving env.quality 



Redistributing Income and Wealth 

• Social Security benefits and pesnsions 
• Provision of goods and services 
• Taxation – progressive income tax 
• Legislation –minimum wage and equal pay legislation 
• Training –may improve wages in long terms 

Equity-Efficiency Trade Off 
Intervention in the market by the government is to reduce the 
uneven distribution. Subsidies to lower income groups may be 
regarded  as socially desirable but they are interfering  with the 
market and therefore are actually creating inefficiency 
BUT –inefficiencies that exist already in the market (externalities 
monopolies) –intervention may improve efficiency overall 



Government as A Provider Environmental Quality 
(Joseph J. Seneca & Michael K. Taussig – Environmental Economic) 

• The goal of economic efficiency in environmental resources 
allocation call for collective action through some form of 
government intervention 

• At the same time, we are facing the issue of the efficiency 
of government in its role as a producer of environmental 
quality 

• Environment degradation of such resources has occured 
when demand has risen to overhelm the limited capacity to 
absorb wastes 

• Individual maximazing behavior becomes perversely 
inefficient when property right to resources are held in 
common 

• And government assertion of public property right is 
require to assure efficient resources allocation 



• The market is the most sensitive electoral mechanism  
• The consumer is said to be sovereign because each 

dollar vote in the market has equal weight in the claim 
upon scarce resources 

• The market system gives the dollar votes of minorities 
equal weight with the dollar votes of the majority 

• Under ideal condition,  such a system of market voting 
resulting in an efficient allocation of society’s resources 

• The government must take the responsibility of the 
provision public goods  

• The decision of government officials, guided in a 
democratic system more or less by the wishes of the 
electorate, replace the decision of the market 



Intersection among Environment, Economic and Social 



• Individual votes differ fundamentally from market dollar votes 

• Individual votes do not directly reveal the intensity of 
individual preferences for alternatives. 

• Intensity of preferences can only be expressed outside the 
pooling place by a variety of activities and varying effectiveness  

• Government intervension in the environmental area is not a 
“panadol” for private market deficiencies 

• The problem of defining the public interest through the 
mechanism of voting and of achieving agreed-upon goal 
efficiency through the action of bureaucratic agency are of 
comparable importance to the problem of market failure, 
suggesting the analogous concept of government failure 



http://www.bing.com/images/search?q=environmental+equity&view 


