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WORKSHOP OVERVIEW 

Day Session Time Topic  

1 1 08:30-10:00 tŀǊǘƛŎƛǇŀƴǘǎΩ registration  
Official opening 
1. Introductions and purpose of the workshop 

10:00-10:30 Coffee break 

2 10:30-12:00 2. Brief overview of basic economic principles 
3. Introduction to environmental valuation 

12:00-12:30 Coffee break 

3 12:30-14:00 The revealed preference approach  

4. The productivity method 
(Theory, application, advantages, limitations, case-studies) 

5. The market price method 
(Theory, application, advantages, limitations, case-studies)  

6. The damage cost, replacement cost, and substitution cost methods 
(Theory, application, advantages, limitations, case-studies) 

14:00-15:30 Lunch 

4 15:30-17:30 Case-studies on the productivity method and the market values approach 

2 5 08:30-10:00 ¢ƘŜ ǊŜǾŜŀƭŜŘ ǇǊŜŦŜǊŜƴŎŜ ŀǇǇǊƻŀŎƘ όŎƻƴǘΩŘύ  

7. The travel cost method 
(Theory, application, advantages, limitations, case-studies) 

10:00-10:30 Coffee break 

6 10:30-12:00 ¢ƘŜ ǊŜǾŜŀƭŜŘ ǇǊŜŦŜǊŜƴŎŜ ŀǇǇǊƻŀŎƘ όŎƻƴǘΩŘύ  

8. The hedonic pricing method 
(Theory, application, advantages, limitations, case-studies) 

9. The averting behavior method 
(Theory, application, advantages, limitations, case-studies) 

12:00-12:30 Coffee break 

7 12:30-14:00 Group Exercises: 
Ayubia National Park In Pakistan (Travel Cost) 
Non-Priced Forest Recreation Areas In Malaysia (Travel Cost) 
Valuing Landscape and Amenity Attributes In Central England 
(Hedonic Pricing) 

14:00-15:00 Lunch 

8 15:30-17:30 Presentation and discussion of group exercises 
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Day Session Time Topic  

3 9 08:30-10:00 The stated preference approach  

10. The contingent valuation method 
(Theory, application, advantages, limitations, case-studies) 

10:00-10:30 Coffee break 

10 10:30-12:00 ¢ƘŜ ǎǘŀǘŜŘ ǇǊŜŦŜǊŜƴŎŜ ŀǇǇǊƻŀŎƘ όŎƻƴǘΩŘύ  

11. The discrete choice method 
(Theory, application, advantages, limitations, case-studies) 

12. The benefit transfer method 
(Theory, application, advantages, limitations, case-studies) 

12:00-12:30 Coffee break 

11 12:30-14:00 Group exercise: Stated preference approach 
Air quality in Beijing 
Ecosystem services in Ejina China 
Environmental services in the Yaqui River Delta, Mexico 
Sustainable development in Sweden coastal zone 
Coastal ecosystems in Phang Nga Bay, Thailand 

14:00-15:00 Lunch 

12 15:30-17:30 Presentation and discussion of selected group exercises 

Case-studies: Coastal zone in North Lebanon, Climate Change MENA 
Region 

14:00-15:00 Lunch 

4 13 08:30-10:00 13. Cost-benefit analysis 
Case-studies: wastewater and solid waste management 

10:00-10:30 Coffee break 

14 10:30-12:00 14. The value of life and health 
Including the burden of disease (DALY), the human capital approach, 
the cost of illness approach, and the contingent valuation approach  

Case studies: Drinking water quality; Emissions from the cement industry; 
Particulate matter in urban areas; Lead phase-out 

12:30-13:00 Coffee break 

5 15 8:30-10:00 Case studies: Drinking water quality; Emissions from the cement industry; 
Particulate matter in urban areas; Lead phase-out 

10:00-10:30 Coffee break 

16 10:30-12:00 Group exercises on the value of life and health:  
Urban air pollution from particulates in selected MENA countries 
Water, sanitation and hygiene in selected MENA countries 

12:00-12:30 Coffee break 

17 12:30-14:00 Presentation and discussion of group exercises 

14:15:30 Lunch 

18 12:30-14:00 Wrap-up case with various concepts: the July 2006 War in Lebanon 

15. Policy implications and workshop conclusion 

Workshop evaluation 

14:00-15:00 Lunch 

 
The highlighted titles are detailed in the following section. 
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ABBREVIATIONS 

 

BCR = Benefit Cost Ratio 

BoD = Burden of Disease 

CAC = Command and Control 

CBA = Cost Benefit Analysis 

COED = Cost of Environmental Degradation 

COI = Cost of Illness 

CS = Consumer Surplus 

CVM = Contingent Valuation Method 

DALYs = Disability Adjusted Life Years 

Dh = Dirham 

DRRs = Dose-Response Relations 

EA = Environment Agency 

EIA = Environmental Impact Assessment 

GBD = Global Burden of Disease 

GDP = Gross Domestic Product 

GIS = Geographic Information System 

HCA = Human Capital Approach 

HPM = Hedonic Price Method 

IRR = Internal Rate of Return 

MC = Marginal Cost 

MBI = Market-based instruments 

MENA = Middle East and North Africa 

METAP = Middle East Technical Assistance Program 

MR = Marginal Revenue 

NPV = Net Present Value 

NSB = Net Social Benefit 

O&M = Operation and Maintenance 

OC = Opportunity Cost 

RAD = Restricted Activity Days 

SCBA = Social cost benefit analysis 

TCE = Trichloroethylene 

TCM = Travel Cost Model 

UK = United Kingdom 

US = United States 

USD = United States Dollar 

VOSL = Value of Statistical Life 

W  Korean Won 

WHO = World Health Organization 

WLD = Work Loss Days 

WTA = Willingness to Accept 

WTP = Willingness to Pay 

WWTP = Wastewater Treatment Plant 
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SESSION 1 

 

1 INTRODUCTION AND PURPOSE OF THE WORKSHOP 

 

Environmental degradation has become one of the most prominent adverse phenomena 

ƛƴ ǘƻŘŀȅΩǎ ǿƻǊƭŘΦ ¢ƘŜ ǎŎƻǇŜ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǇǊƻōƭŜƳǎ Ƙŀǎ ƎǊƻǿƴ ǎǳōǎǘŀƴǘƛŀƭƭȅ ƛƴ ǘƘŜ 

past decade and will continue to expand and diversify more in the future; no generation 

has ever faced a more daunting agenda. The world today confronts a multitude of 

environmental problems, more than ever before, over a wider range of spatial and 

temporal scales, and requiring various skills for proper control. Within this context, the 

Middle East and North Africa (MENA) region is no exception in suffering from serious 

environmental problems and natural resource degradation. Environmental pollution is 

evident throughout the region which is exhibiting various types of degradation whether 

water (coastal and inland surface, and ground), soil, and air (indoor and outdoor). 

According to the Middle East Technical Assistance Program (METAP)/World Bank 

Country studies1, the cost of environmental degradation in seven countries (Lebanon, 

Syria, Jordan, Egypt, Tunisia, Algeria, and Morocco) ranges between US$228 million per 

year in Jordan and US$4.2 billion per year in Egypt. Figure 1 illustrates the distribution of 

the average estimated annual damage costs of environmental degradation in countries 

in the MENA region by country and category in percent of Gross Domestic Product 

(GDP). 

 

 
Figure 1. Average annual damage costs of environmental degradation from studies in MNA countries 

(percentage of GDP) 

 

                                                 
1
 METAP website: www.metap.org 
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According to Figure 1, the cost of environmental degradation in MENA countries 

ŎƻƴǎǘƛǘǳǘŜǎ ōŜǘǿŜŜƴ н ŀƴŘ р ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ D5tΣ ŀǎ ŎƻƳǇŀǊŜŘ ǘƻ м-2% of GDP 

in OECD countries, 4.5% of GDP in 1991 in India, 3.3% of GDP in Mexico, and 8% of GDP 

in China. Yet, it is important to note that these results are underestimates because of 

data limitations. As such, they do not include damage stemming from several potential 

contributors such as untreated industrial, hazardous, and hospital wastes or losses of 

forest cover and biodiversity. Also owing to data constraints, the impact of inadequate 

treatment of industrial and municipal wastewater is limited to coastal recreational and 

tourism losses.  

 

The Cost of Environmental Degradation (COED) methodology in the MENA region is an 

environmental economics tool developed by the METAP/World Bank. This tool enables 

key professionals to carry out assessments of the economic cost of environmental 

degradation. It has been successfully used in the valuation of environmental degradation 

on a macroeconomic and sector levels, in terms of giving an estimate of GDP lost to 

environmental degradation. The importance of economic valuation of environmental 

degradation is that it allows the quantification of benefits of environmental projects/ 

policies, thus fostering the incorporation and prioritization of environmental issues in 

decision-making. It can be a powerful means for raising awareness about environmental 

issues and fostering progress towards sustainable development. However, a main 

obstacle to conducting policy-relevant and timely studies in environmental economics is 

the shortage of human capacity at governmental ministries/organizations as well as 

academic institutions.  

 

The current project, which is funded by the World Bank/ METAP and implemented by 

the American University of Beirut, aims at enhancing regional capacity in environmental 

economics. This document was prepared as part of the training course in COED 

methodology. It aims to provide participants a comprehensive and easy to use reference 

on this subject and follows the same sequence of the course syllabus. 
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SESSION 2 
 

2 BRIEF OVERVIEW OF BASIC OF ECONOMIC PRINCIPLES 

 

Activities of economic agents contribute to the generation of pollution. The operation of 

the market system is intimately related to the nature and amount of pollution 

generated. The purpose of this session is to introduce the participants to the basic 

concepts of economic analysis, in terms of how markets work and why markets fail. 

 
2.1 The competitive market 

A market can be defined as the coming together of consumers (or buyers) and producers 

(or sellers) to exchange goods and services for money. The buyers and sellers do not 

have to be physically present to carry out transactions. Usually a market exists for a 

single good or service. Markets may be classified according to the numbers of sellers and 

buyers. In a perfectly competitive market, there are many buyers and sellers. A 

monopoly is a market in which there is a single seller, such as the utilities sector in many 

countries, where the government is the sole provider of electricity and water. An 

oligopoly is an intermediate case in which there are few sellers. The Australian car 

manufacturing market is an example of an oligopoly because there are four main sellers. 

A monopsony is a market in which there is a single buyer. For example, a small town 

with a single major industry that is the sole buyer of labor.  

 

The competitive market has the following characteristics: 

- There are many buyers and sellers and none of them are influential enough to affect 

the market price or output 

- The buyers and sellers are free to enter and leave the market in response to price 

changes 

- The goods and services being offered for sale are identical or homogeneous. This 

implies that buyers do not care from whom they buy, provided prices are identical 

- All the participants in the market have perfect knowledge. That is, consumers know 

product prices and producers know input prices. 

 

2.1.1 Consumer behavior and demand 

The demand function is a curve that indicates how much of a good a consumer will buy 

at various prices (Figure 2). Note the inverse relationship between price and quantity 

demanded. This is referred to as the Law of Demand. That is, given income, preferences 

and prices of alternative goods, an individual will be willing to purchase decreasing 

amounts of a given good (or service) as its price increases. 
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- The points on the curve represent the 
maximum amount an individual is willing 
to pay for different quantities of q1 
 

- The individual's demand for good q1 is 
defined given that all other goods and 
income remain constant 

 

- The demand curve is defined for a given 
period of time. Thus, the demand curve in 
a different period of time will have a 
different shape and position 

Figure 2. Individual demand function for a good q1 

 

 

2.1.2 The concept of elasticity 

The term 'elasticity' refers to the responsiveness of the quantity demanded (or supplied) 

to changes in other variables (e.g., price and income). The concept of elasticity is 

important because a key factor in the functioning of the economic system is the reaction 

of economic agents to price incentives. Own price elasticity of demand is the ratio of the 

change in quantity demanded of a given good to the change in its own price. That is: 

 

e
D = (percent change in quantity of q1 demanded)/ (percent change in price of q1) 

 

Depending on the magnitude of the elasticity parameter, own-price elasticity of demand 

can be perfectly elastic, relatively elastic, relatively inelastic, or perfectly inelastic, as 

illustrated in Table 1. 
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Table 1. Forms of elasticities 

Type Graph Description 

Perfectly elastic 

μ ʶ
D 
| = ¤ 

 

A small increase in the price of the 
good causes the quantity demanded 
to fall to zero. In practice, no good has 
perfect price elasticity. 

Relatively elastic  
μ ʶ

D
 |>1 

 

A small change in the price of the 
good causes a relatively large change 
in quantity demanded. In general, 
most luxury goods tend to be 
relatively price elastic. 

Relatively inelastic 
μ ʶ

D
 |<1 

 

In this case, a change in the price of 
the good causes little change in 
quantity demanded. Necessities such 
as food and utilities (e.g., water and 
energy) tend to be relatively price 
inelastic. 

Perfectly inelastic 
μ ʶ

D
 |=0 

 

A change in the price of the good does 
not lead to a change in quantity 
demanded 

 

Cross-price elasticity of demand refers to the responsiveness of the quantity of a 

demanded good (q1) as a result of changes in another good (q2).  

 

e
D 

12 = (percent change in quantity of q1 demanded)/ (percent change in price of p2) 

 

1. ʶD12>0, implies q1 and q2 are substitutes. That is, an increase in the price of one good 

causes consumers to switch to the other, resulting in an increase in the quantity 

demanded of the second good. Examples of substitute goods are sugar and 

NutraSweet, bus and rail transportation, etc. 

2. ʶD12<0, implies q1 and q2 are complements. Complementary goods are consumed 

together and therefore an increase in the price of one good leads to a reduction in 

its consumption, and hence a reduction in demand. 

 

Income elasticity of demand refers to the responsiveness of the quantity of a demanded 

good (q1) as a result of changes in another good (q2) 
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hg = (percent change in quantity of q1 demanded)/ (percent change in income) 

 

1. hg > 0, implies the good is a normal good. Most goods are normal goods because an 

increase in income leads to an increase in quantity demanded. 

2. hg < лΣ ƛƳǇƭƛŜǎ ǘƘŜ ƎƻƻŘ ƛǎ ŀƴ ƛƴŦŜǊƛƻǊ ƎƻƻŘΦ ¢Ƙŀǘ ƛǎΣ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ ʴ ƭŜŀŘǎ ǘƻ ŀ 

decrease in q1. There are not many practical examples of inferior goods. However, a 

low- income family that currently consumes dried vegetables might reduce their 

consumption and switch to fresh vegetables in response to an increase in household 

income. 

 

2.1.3 Producer behavior and supply 

The production function of a good q is a function of various inputs, including labor, land 

and capital that are used in producing good q. The producer's aim is to maximize profit 

subject to the constraint of the above production function. Given the profit motive, the 

producer will increase the output of q if its price rises so as to increase profits. The 

production function (Figure 3) is positively sloped because producers are willing to 

supply more as price increases. In addition, the curve refers to a given point in time.  

 

 

- The supply curve is also the marginal 
cost (MC) curve. That is, it indicates 
the cost of producing each additional 
unit of the good. In order to maximize 
profits, the producer will increase 
production up to the point where 
marginal revenue (MR), the price per 
unit of output in a competition market, 
just equal marginal cost. 

Figure 3. Market supply function  

 

 

2.1.4 Market Equilibrium in the Competitive Market 

The interaction of supply and demand forces in the market determines the equilibrium 

or market clearing price, and the equilibrium quantity demanded. The equilibrium price, 

in turn, determines the price for each unit of output, that is, marginal revenue. In Figure 

4, market equilibrium is achieved at point E. Thus, at price PE, the market demand is 

exactly equal to the quantity the market is willing to supply (SE). 
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Figure 4. Equilibrium in the market for a product Q1 

 

Now suppose the market price per ǳƴƛǘ ƻŦ vм ƛƴŎǊŜŀǎŜŘ ǘƻ tΩΣ ǘƘŜ ǇǊƻŘǳŎŜǊ ǿƛƭƭ ǎǳǇǇƭȅ {ΩΣ 

while the consumer will dŜƳŀƴŘ ƻƴƭȅ 5ΩΣ ǿƘƛŎƘ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ŘŜƳŀƴŘ ŘŜŦƛŎƛǘ (Figure 5). 

To clear the deficit, the producer will decrease the price and the consumer will increase 

the purchase. The producer will decrease the quantities supplied until equilibrium is 

reached and demand equals supply. On the other hand, if market price decreases to PA, 

the consumer demand increases to DA. However, the producer is not willing to supply at 

this price, causing a shortage in the market. This will put upward pressure on prices and 

the producer will respond by increasing supply. As the price goes up, consumers will 

reduce their purchases until the price decreases, at which point, quantity demanded will 

be equal to quantity supplied (Figure 5). 

 

 
Figure 5. Shift in market equilibrium for product Q1 

 

Factors that can shift the demand curve include income, prices of substitutes or 

complements, and consumer tastes and preferences. An income increase causes an 

upward or rightward shift in market equilibrium, while an income decrease causes a 

downward or leftward shift. For example, an increase in per capita income in a given 

population (with all other factors constant) will shift the demand curve for mobile 

telephones upwards. However, due to the excess demand, the price of mobile 

telephones will rise to re-establish equilibrium.  
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Decrease in income Increase in income 

Figure 6. Shift in market equilibrium with change in income 

 

A decrease in the price of substitutes for a good will cause the demand curve for the 

good to shift downward, while a decrease in the price of complements for the good will 

cause the demand curve to shift upward. For example, a decrease in the price of oil will 

cause a downward shift in the demand for natural gas. The quantity of natural gas falls 

and the price also falls to re-establish equilibrium. 

 

Factors that can cause the supply curve to shift include, price of inputs, taxes, subsidies, 

improvements in technology and weather for agricultural products. A decrease in the 

price of inputs for making good q will make the supply curve for q to shift outwards, 

whereas an increase in the price of inputs will cause an inward shift. Improvement in 

technology will cause an outward shift because more output can be produced with the 

same level of inputs. For agriculture and other forms of production that are weather 

dependent, deterioration in weather conditions will cause a leftward shift in the supply 

curve.  

 

  
Decrease in input price Increase in input price 

Figure 7. Shift in market equilibrium with change in inputs 

 

The examples of equilibrium illustrated above are highly simplified in order to convey 

the basic concepts. In real life, equilibrium does not tend to be static. The demand curve 
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is constantly shifting due to changes in tastes and incomes, while the supply curve also 

shift in response to resource constraints and technological advances. One important 

assumption underlying the market equilibrium analysis above is that property rights are 

well defined. That is, the seller owns the rights to the good or service and can therefore 

appropriate any benefits from the sale. 

 

2.1.5 Consumer and producer surplus 

Consumer and producer surplus are illustrated in Figure 8. Consumer surplus is the 

maximum amount of money consumers are willing to pay for the good or service minus 

the market price. It is a measure of net benefits or welfare (D abc). The sole reliance on 

only the market price could result in an under estimation of benefits. Producer surplus is 

the net benefits received by the producer and is given by the difference between the 

market price and marginal cost (D bcd). 

 

 
Figure 8. Consumer and producer surplus 

 

2.1.6 Application of the Competitive Model- The socially optimal level of forestry 

Clear felling of timber has several undesirable effects on society, including loss of forest 

cover and associated problems such as increased soil erosion, loss of soil nutrients, loss 

of biodiversity, etc. Assume that the stumpage price is currently p. At this price, q logs 

will be harvested (Figure 9). Now suppose that the government charges an extra $5 per 

log to cover the environment damage. This policy will result in an upward shift in the 

supply curve from S to SΩ by a vertical distance of $5 (Figure 9). assuming the demand for 

logs remains constant during the period of the analysis, the quantity of logs harvested 

will decline and equilibrium will be re-established at qΩ, the socially optimal level. 
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Figure 9. Socially optimal level of forestry 

 

2.2 Market Failure 

Market failure occurs when some costs and/or benefits are not fully reflected in market 

prices. The market system fails to function properly for many kinds of environmental 

goods because such resources, including the services they provide, are often not traded 

in markets. There are many reasons for market failure including: 

- Property rights related to ecosystems and their services are often not clearly defined 

- Many ecosystems provide services that are public goods 

- Many ecosystem services are affected by externalities 

- Type of market structure 

 

2.2.1 Property rights 

When property rights are not well defined or absent in the economic system, there is no 

incentive for an individual to invest in an asset because they cannot appropriate the full 

benefits. When one purchases an asset, it comes with a set of well-defined ownership 

rights and responsibilities. These have the following general characteristics: 

- Well defined: in the form of registration certificate of purchase receipt. In some 

cases the entitlement may be informal and may have been institutionalized by social 

or cultural norms. 

- Exclusive: the buyer is the only one who has the right to use the asset, although he 

may choose who else may use it and under what conditions. It is important to note 

that restrictions accompany ownership rights. 

- Transferable: the buyer may transfer property rights of his asset to another 

individual either permanently by selling it or temporarily by renting it. 

- Secure and enforceable: the property rights to an asset are secure and enforceable. 

Effective enforcement involves the effective detection and apprehension of violators 

and application of an appropriate penalty. To be effective, the penalty must exceed 

the actual or anticipated benefits of violation. 
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Property rights regimes 

In practice, there are different types of property rights regimes. The complete set of 

property rights described above is at one end of the spectrum and is typical of private 

goods. At the other end of the spectrum, there are public goods, with congestion goods 

in between these two. Public goods can be classified into pure public goods, semi public 

goods, and open access or common property goods (Figure 10). 

 

 
 

Figure 10. Taxonomy of environmental goods 

 

Most environmental goods fall under the category of pure public goods or open 

access/common property goods. In such cases lack of well-defined property rights 

results in market failure. A consequence of market failure is inefficient allocation of 

resources (e.g., excessive pollution). For example, a farmer has the right to prevent 

someone from polluting his or her land, but cannot prevent anyone from polluting a 

nearby river. Furthermore, he or she may have no legal right to receive compensation 

from the upstream polluters. The upstream polluters, who do not bear costs of their 

activities, have no economic incentives to limit the amount of pollution especially when 

they know that the farmer has no property rights. This type of market failure has led to 

calls for governments to intervene in the market.  

 

Private vs. public goods 

As mentioned earlier, a private good has characteristics such as exclusivity, 

transferability, security, and enforceability. In addition, a private good has a positive 

marginal cost. That is, the cost of supplying one additional unit is above zero. A private 

good is rival in consumption. That is, once someone consumes the good, another person 

cannot consume it. On the other hand, a pure public good is non-exclusive and non-rival 

in consumption, and has zero marginal cost. 'None exclusive' and 'non-rival' mean the 

Goods 
and 

Services 

Private goods Congestion goods Public goods 

Open access & 
common property 

goods 

Pure public goods Semi-public 

goods 
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good is available to everyone and that one person's consumption of the good does not 

reduce the amount available to others. 'Zero-marginal costs' means the cost of supplying 

an additional unit of the good to any particular individual is zero. Examples of pure 

public goods are national defense, biodiversity, clean air, flood protection, noise and 

visual amenities. A distinctive characteristic of a pure public good is that consumers do 

not have the option of not consuming. As suggested earlier, a pure public good will be 

under-provided because the owner cannot appropriate the full benefits. 

 

Open access goods are rival in consumption, non-exclusive, non-transferable, and often 

non-enforceable even when ownership rights exist. Examples of open goods are ocean 

fisheries and migratory wildlife. Common property goods (e.g., common grazing land) 

are rival in consumption and are exclusive for a group of people (e.g., a local 

community). Rights of use may be transferable by individuals or the group. There may 

not be legal or formal title to ownership but the group may be able to enforce their 

ownership rights by means of social sanctions. Under open access or common property 

rights regimes, the resource will be overexploited. However, under some form of 

common property systems, resource management is likely to be more efficient because 

it is based on communal rules and customs. 

 

Semi-public (or quasi public) goods are non-rival in consumption, have a zero marginal 

cost of provision and are non-exclusive although ownership rights exist. An important 

distinction of semi-public goods is that even though the owner or the providers of the 

service cannot exclude others form consumption, consumers can choose not to 

consume. Examples of this category of goods include radio and TV broadcasts and 

lighthouse. 

 

Congestion goods are exclusive and can be either non-rival or rival in consumption. Such 

goods do not fall neatly into any of these categories and may exhibit characteristics of 

private goods or public goods at different levels of consumption. An example of this type 

of good is a campsite, roads, bridges, an art gallery, fishing and boating sites, and a 

historic site. 

 

 

2.2.2 Externalities 

As the word suggests, an externality is an effect that is 'external' to the causing agent. 

That is, the person causes an effect that impact on other people. An externality is said to 

exist when some agent A (individual or firm) takes an action which has an impact on 

another agent B, that B has not chosen to accept. In an externality, agent B cannot 



13 
 

choose the level of the impact like in a normal economic transaction and the impact on 

B is not a deliberate attempt from A. An externality is often negative. This occurs when 

the affected person suffers a loss in utility that is uncompensated. Examples of negative 

externalities are air, water and noise pollution. A positive externality (external economy 

or external benefit) occurs when the effect is beneficial to the affected person. An 

example of a positive externality is immunization. Another example of a positive 

externality is where one firm's technological breakthrough benefits other firms in the 

industry who have not contributed to the research costs. 

 

The following factors give rise to externalities: 

 

1. Interdependence between economic agents: the market system fails to 'price' this 

interdependence, as a result of which the affected party is uncompensated. 

2. Lack of or weak property rights: due to lack of or weak property rights, the affected 

party is unable to demand that the externality be reduced or ask for compensation. 

3. High transactions costs: the cost of negotiating, implementing and enforcing and 

agreement between the parties may be high. 

 

Once the affected agent is compensated for his or her loss of welfare, the externality is 

said to be 'internalized', and society is better off by the gainer compensating the loser. 

 

Types of externalities 

Externalities can be classified into relevant externalities, pareto-relevant externalities, 

static or dynamic externalities, and pecuniary externalities. A relevant externality is 

when the affected person is made worse off by the activity and wants the offending 

person to reduce the level of the activity. A pareto-relevant externality exists whenever 

its removal results in a pareto improvement. A pareto improvement is a situation where 

it is possible to take action such that the affected person is made better off without 

making the offending person worse off. A dynamic externality exists when the 

externality has adverse impacts for the future. To illustrate static and dynamic 

externalities, take the example of two fishers who are operating under an open access 

or property rights regime. A static externality is when one creates an externality for the 

other by overfishing. However, the externality can become dynamic if the offending 

party is harvesting fish that may have some future value. This could happen, for 

example, if the offender is harvesting juvenile fish species. In this case, the opportunity 

cost of the fish reflects a forgone value in the sense that there will be adverse impacts 

for the future. A pecuniary externality is a form of externality that is transmitted through 

the price system. An externality is usually an 'unpriced' effect. However, a pecuniary 
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externality occurs when the externality is transmitted through higher prices or reduced 

costs. An example is increased rental prices in an area due to a new business opening 

there. Pollution is not a pecuniary externality because the effect is not transmitted 

through higher prices. Even if penalties exist, they do not reflect the amount of damage 

inflicted on the environment. 

 

 

2.2.3 Type of Market Structure 

The type of market structure or organization can also cause market failure. We consider 

the following two cases: a perfectly competitive market with external costs and a 

monopoly. 

 

Resource allocation in a perfectly competitive market 

Consider a gold mining company that dumps mine tailings into a nearby river without 

paying for clean up or treating the waste. In this case, production at the mine includes 

the production of gold as well as pollution. Or to put it differently, the river water is an 

unpriced input in the gold production process. Let us define the following variables: 

D = demand curve for gold; MCp = marginal private cost of producing gold (i.e., the 

firm's supply curve); MSC= marginal social cost (Figure 11). 

 

 
Figure 11. Resource allocation in a competitive market with externalities 

 

We assume that MSC is greater than MCp at any level of output because society 

considers both the costs of pollution as well as gold production, but the company 

considers only its marginal private cost. The marginal social cost of gold production is 

therefore given by the marginal external cost, the cost of disutility caused by the 

externality, plus the marginal private cost. That is: 

 

C=MCp+ MSC 
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Under a perfectly competitive market structure, the company maximizes its producer 

surplus by producing q0 ǳƴƛǘǎ ƻŦ ƎƻƭŘΦ IƻǿŜǾŜǊΣ ŦǊƻƳ ǎƻŎƛŜǘȅΩǎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΣ q0 is not 

the efficient allocation. Society's net benefits could be maximized by producing less gold, 

that is, qΩ units. The triangular area Dabc represents a deadweight loss to society. Note 

the following observations about Figure 11: 

 

1. The socially optimal level of pollution (which is assumed to be proportional to gold 

production) is not zero. This implies that it may not be socially optimal to have zero 

pollution. 

2. In a perfectly competitive market where pollution is unpriced (i.e., there is no 

pollution abatement), production results in more output that is socially desirable, 

resulting in excessive pollution. 

3. If pollution abatement is enforced, the company will reduce pollution but raise the 

price per unit of output, resulting in reduced output of gold. However, in this case, 

the reduced output is the socially efficient level and the higher price is also the 

efficient price. 

 

Resource allocation in a monopoly 

Assuming a perfectly competitive market and a system of private property rights, the 

price mechanism will combine to result in an efficient allocation of resources. However, 

the presence of monopoly rights causes market failure or inefficient allocation of 

resources from society's point of view. Take the case of a single monopolistic firm with a 

marginal cost curve, MC, facing a market demand curve, D (Figure 12). Under perfect 

competition, q units of the good will be supplied by setting the price = marginal revenue 

(MR) = marginal cost (MC). Note, however, that in the case of a monopoly, the demand 

curve is above the marginal revenue curve and therefore price is not equal to marginal 

revenue.  

 

 
Figure 12. Resource allocation in a monopoly 


