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PREFACE

INTRODUCTION AND ORIENTATION
4Dear Student

5Welcome to Environmental Economics. This module introduces you to the basic principles 
of Environmental Economics. Environmental Economics examines environmental issues 
by asking complex trade-off questions. Furthermore, it is a valuable means of enquiring 
why people behave the way they do toward the natural environment and how we may 
restructure the current system to correct harmful practices.

1 THE PURPOSE OF THE MODULE
6Environmental Economics contributes to an understanding of how human decisions affect 
the quality of the environment, how human values and institutions shape our demands 
for improvement in the quality of that environment and how effective public policies 
should be designed to bring about these improvements.

2 LEARNING OUTCOMES
7Each learning unit starts with learning outcomes. The purpose of the learning outcome is 
to guide you through the learning material. Learning outcomes indicate the competences 
that you must be able to demonstrate once you have completed each learning unit.

8The following are the broad outcomes of this module. In order to be declared competent 
in this module, you need to demonstrate that you are able to:

 y analyse the connection between environmental quality and the economic behaviour 
of individuals and groups of people,

 y apply the analytical tools in dealing with concepts such as efficiency, trade-off, costs 
and benefits,

 y investigate why people behave the way they do toward the natural environment, and
 y gather data, record and report on how to restructure the current system to correct 

harmful practices
 y acquire functional knowledge of Environmental Economics

3 LEARNING PACKAGE
9In order to complete this module successfully, you need to purchase the prescribed 
textbook mentioned below. You may also consult other sources as this will broaden your 
knowledge and stimulate your desire to learn more about the topic.
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Field, B.C. & Field, M.K. 2016. Environmental Economics: an introduction. (7th  Edition) New 
York: McGraw-Hill.

4 HOW TO USE THE STUDY GUIDE
10This study material is additional tool to the prescribed textbook. The purpose thereof is 
to guide you through those sections and chapters of the prescribed textbook that you 
need to study.

11All learning units end with a set of self-assessment questions. By answering these ques-
tions and evaluating your answers by means of the feedback provided, you will be able 
to monitor your own progress.

12You should structure your studies according to the study guide. Do not try to study the 
content of the prescribed textbook without referring to the study guide. First read the 
entire study guide to obtain an overview of the content and to understand the relation-
ship between the different topics.

13For most part of the module you will be studying independently. For this reason, use the 
study guide, to guide you through the learning material, to help you master the learning 
outcomes and to help you prepare for assessment. We expect you to master the content 
of the prescribed tutorial matter on your own according to the guidelines provided in 
the study guide.

14You will succeed in your studies if you:

 y study all the prescribed material such as tutorial letters, this study guide, the pre-
scribed textbook as well as any other material that is recommended;

 y discuss the subject matter with colleagues, friends, family members, fellow students, 
e-tutors and lecturers;

 y complete all activities and assignments;
 y apply what you learn in practice and
 y prepare well for the examination

15

5 THE MODULE IS DIVIDED INTO THE FOLLOWING SECTIONS

Section A

This section provides an introduction to Environmental Economics.

Learning unit 1 What is Environmental Economics?

Learning unit 2 The economy and the environment.

Section B This section discusses the tools to analyse the principles of demand and cost and 
the elements of economic efficiency both in market and non-market activities.

Learning unit 3 Benefits and costs, supply and demand

Learning unit 4 Economic efficiency and markets

Learning unit 5 The economics of environmental quality

Section C

This section focuses on environmental analysis. It looks closely at the techniques 
developed by environmental economists to answer the fundamental value 
questions that inspire environmental decision-making. The special focus is on 
benefit-cost analysis.

Learning unit 6 Frameworks of analysis

Learning unit 7 Benefit-cost analysis: benefits

Learning unit 8 Benefit-cost analysis: costs

Section D
This section examines the principles of environmental design, starting with the 
criteria to evaluate policies, followed by the main approaches to environmental 
quality management.

Learning unit 9 Criteria for evaluating environmental policies

Learning unit 10 Decentralized policies: liability laws, property rights and 
involuntary action

Learning unit 11 Command-and-control strategies: the case of standards

Learning unit 12 Incentive-based strategies: emission charges and subsidies

Learning unit 13 Incentive-based strategies: transferable discharge permits

Section E

This section focuses on environmental issues at international and local levels. It 
further examines international issues such as environmental policy developments 
in other countries, global environmental issues, including global warming and 
the economics of international environmental agreements.

Learning unit 14 The global environment

Learning unit 15 Economic development and the environment

Learning unit 16 International environmental agreements
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6 STUDY PROGRAMME
16You have about 14 weeks in which to complete this module. You should plan your per-
sonal study programme in such a way that you are able to work through all the topics, 
have sufficient time to complete assignments and to prepare for the examination.

17The following is a recommended time schedule that you may use as a guideline to study 
this module.

Activity Hours

Read through the study guide 20

Read relevant subject-related material 30

Completion of activities in the study guide 10

Completion of assignments 20

Do research and summaries 20

Final revision and writing examination 20

Total 120

18Keep in mind that your study programme will be influenced by your own personal cir-
cumstances and needs.

7 IMPORTANT VERBS
19You should know exactly what is expected of you when certain verbs are mentioned in 
assignments and examination questions. The following verbs are often used in Environ-
mental Economics:

Verb Explanation

Name, list, state, mention The required information should be provided in the 
form of single word or short sentences.

Describe, illustrate
Words or diagrams should be used to explain terms, 
definitions, formulae, causes or methods. Examples 
should be included where possible.

Explain, analyse

An explanation involves the clarification of an 
outcome. In Environmental Economics this often in-
volves the use of a diagram. When drawing a graph, 
the axes and curves should be labelled properly. The 
movements of the curves should be clearly indicated.

Verb Explanation

Contrast, compare

Point out the similarities between objects, ideas 
and points of view. When you compare two or more 
objects, you do so systematically by completing one 
point at the time.

Distinguish, differentiate Pointing out differences between two or more ob-
jects, ideas or points of view.

Critically Discuss, evaluate, 
rationalise

To discuss something means to debate it. In Environ-
mental Economics, this instruction is often linked to 
a statement. It is a comprehensive instruction which 
requires description, distinction (noting pros and 
cons), giving arguments for and against, and the use 
of specific criteria to assess the validity of a statement 
or result. The consensus opinion or agreement should 
be stated. Quite often the conclusion will be a quali-
fied one (e.g. “the statement is correct but or if...”).

8 THE USE OF ICONS IN THE LEARNING UNITS
20The following icons are used throughout in the learning units.

21Icon 22Description

23 

24

25Study. This icon indicates the sections that require you to study in the 
prescribed textbook.

26 

27

28Key concepts. This icon indicates important concepts in each learning 
unit.

29 

30

31Activity. This icon indicates the activities that you must complete.

32 

33

34Feedback. This icon indicates that you will receive feedback on your 
answers to the self-assessment activities.
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Study unit 1

What is Environmental Economics?

ECONOMICS IN ACTION

Contemplation of the world’s disappearing supplies of minerals, forests, and other 
exhaustible assets has led to demands for regulation of their exploitation. The feel-
ing that these products are now too cheap for the good of future generations, that 
they are being selfishly exploited at too rapid a rate, and that in consequence of their 
excessive cheapness they are being produced and consumed wastefully has given 
rise to the conservation movement.

Source: Hotelling (1931:23)

37Hotelling noted the problem of over-exploitation of natural resources in 1931, yet this 
problem persists till today. So, will it ever be addressed?

38The aim of this learning unit is to increase your interest in the subject Environmental Eco-
nomics, as an analytical subject by introducing you to some of the main topics in the field.

39In this study guide, you will be introduced to various subject related concepts. These 
concepts are listed at the beginning of each learning unit. It is important to familiarise 
yourself with these concepts. Consult the prescribed textbook to obtain definitions of 
the concepts. However, it is not sufficient to merely define them. You should also be able 
to use them correctly in the Environmental Economics scenarios.

Key concepts

Economics Normative economics
Environmental Economics moral approach
Micro-economics incentives
Macro-economics Positive economics
model globalisation
environment economic growth

40Before you start with this learning unit, you need to gain the overview of an Environ-
mental Economics syllabus. You can do this by reading the introduction to each chapter 
in the prescribed textbook, page through the chapter read the headings, subheadings 
and the conclusion.
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that the majority of environmental and resource indicators indicated that there had 
been an improvement. Although there are a number of fundamental problems with the 
framework in which the discussion took place, Lomborg used the following principles 
to show the improvement:

1. He compared historical and current trends, rather than looking at current trends in 
isolation.

2. He used global trends, while many other studies used only single case studies.
3. According to him, if we are to appraise substantial developments we must investigate 

long periods of time and not only short periods.
4. When we are told that an environmental problem exists, we need to ask how im-

portant it is in relation to other problems.
5. The needs and desires of humankind represent the crux of our assessment of the 

state of the world (a neoclassical framework).

47The main criticism of the views of Simon and Lomborg is that they are typical neoclassical. 
The issue for the Neoclassical Economists is not so much the existence of biophysical limits, 
but how such limits can be overcome through technological progress and appropriate 
institutional arrangements. The neoclassical view can also be called an anthropocentric 
or perspective view. An anthropocentric view means that, only the human needs are used 
as the acceptable yardstick. Although, the neoclassical perspective is important, however, 
it is one of many perspectives on the biophysical limits of the natural environment. For 
example, the ecological economic perspective differs from the neoclassical perspective 
in the following ways:

1. The human economy is a subsystem of the natural ecosystem.
2. Nature (the natural environment) is the ultimate source of wealth.
3. Energy resources are important.
4. Factors of production are primarily complements of the environment and not sub-

stitutes for nature.
5. The question of scale is important – hence the relative size of the human economy 

as a subsystem of the natural ecosystem.

48According to the ecological economic perspective, efficiency considerations in the 
economy are not all important; an interdisciplinary focus is needed and the acknowl-
edgement of uncertainty should be fundamental to long-term economic assessment. 
Problems of uncertainty and the lack of information are fundamental issues in Envi-
ronmental Economics and are prominent in cases where decisions on human activity 
must be taken.

49Environmental Economics is a sub-field of Neoclassical Economics. The Neoclassical Eco-
nomics framework attempts to assess everything in monetary terms, increased output 
and better income distribution, using tools such as supply and demand (Tietenberg 
2014). In Neoclassical Economics, the value of goods and services are expressed in prices.

50Therefore, it should be possible to calculate the value of a natural entity (such as a tree, 
clean air or a lion) in monetary terms.

41After reading this chapter in the prescribed textbook, you will see that it deals with the 
following themes:

 y definition of the concept Environmental Economics and how it relates to Microeco-
nomics and Macroeconomics;

 y an explanation of Environmental Economics as an analytical subject;
 y the importance of incentives in helping consumers and producers to make decisions 

that will help them to develop environmentally-friendly lifestyles.

1.1 ECONOMIC ANALYSIS
42As you have noted, Environmental Economics is an analytical subject that not only de-
scribe the state of the environment and changes in it, but also try to understand why 
these conditions exists. In this sub-section you are introduced to two models namely: the 
pessimistic and optimistic view. (Please note that these models are not covered in your 
prescribed textbook, but they are important in helping you to understand the different 
views about the state of the world today.) For more information on these models visit: 
http://www.bibliotecapleyades.net/sociopolitical/esp_sociopol_clubrome8.htm.

1.1.1 The basic pessimist model
43Systems analysis which is a technique developed in the physical sciences, had an enor-
mous impact on the increasing awareness of the depletion of the environment. The 
publication of an assessment of the impact of economic growth on the depletion of 
natural resources in a systems approach in 1972 contributed to this heightened aware-
ness. In a report entitled: The limits to growth: a report for the Club of Rome’s Project on the 
Predicament of Mankind, Meadows, Meadows, Randers and Behrens (1972) concluded 
in that environmental protection policies and the promotion of economic growth were 
incompatible. Finite quantities of natural resources make indefinite economic growth 
impossible. This report was updated in 1992.

44Meadows et al, (1972) based their argument on the laws of thermodynamics (see learning 
unit 2) and not on the principle of diminishing returns, as it was the case with the classical 
economists. The responses from economists to the above mentioned report were hostile. 
Although they criticised the model on various grounds, this did not diminish the impact 
that the publication had in heightening environmental awareness, as can be seen from 
the interest groups that were formed after the publication of the work.

1.1.2 The basic optimist model
45According to the most prominent supporter of this view, Julian Simon, the economic and 
political systems respond to scarcity in ways that eliminate or diminish its impact. These 
reactions (market forces) have been so powerful that usable supplies of many resources 
are more abundant now than they were several decades ago.

46This conclusion by Simon was supported by an important book: The Skeptical Environmen-
talist: Measuring the Real State of the World (Lomborg, 2001), in which the author showed 



4  5 

ECS2606/1

behave in accordance with the incentive, but not in accordance with the original aim of 
the incentive. The role of incentives is explained in the Stern Report (Stern 2006: xxvii):

57“There are ways to reduce the risks of climate change. With the right incentives, the pri-
vate sector will respond and can deliver solutions. The stabilization of greenhouse gas 
concentrations in the atmosphere is feasible, at significant but manageable costs. “The 
policy tools exist to create the incentives required to change investment patterns and move 
the global economy onto a low-carbon path. This must go hand-in-hand with increased 
action to adapt to the impacts of the climate change that can no longer be avoided.”

1.3 MORE CONCEPTS

Study pages 9–20

58The rest of this learning unit deals with concepts that will be discussed later in the module.

Activity  1

(1) Explain the difference between the basic pessimist and optimist models.
(2) Briefly discuss the Neoclassical Economist’s view on environment.
(3) What is meant by an anthropocentric or perspective view in environmental 

economics?
(4) Use Exhibit 1.1 (Field & Field, 2016:6) as an example to explain, how a similar incen-

tive could be implemented in your town or village.
(5) Describe the role of incentives for households and industrial firms in determining 

the behaviour of role players.
(6) Briefly explain why it is important to study how to design environmental policies 

that are effective and efficient.
(7) In 1995 the former Environmental Protection Agency (EPA) director, William Reilly, 

was quoted saying, “at this level of expenditure, there’s a very large obligation to 
get it right” What did he meant by “getting it right”?

(8) Discuss the concept perverse incentives using Exhibit 1.3 (Field & Field, 2016:10).
(9) There are a number of important questions about the relationship between en-

vironmental issues and the behavior of the economy. List two of these questions.
(10) Use Exhibit 1.4 (Field & Field, 2016:11) to explain the cost to reduce atmospheric 

emissions that cause global warming.
(11) Discuss the possible environmental problems associated with economic growth.
(12) Using Exhibit 1.6 (Field & Field, 2016:14) as an example, identify companies in your 

country which insists on “green” standards? Name companies and explain how 
they apply green standards.

(13) Discuss the basic elements that a road pricing policy must contain in order to be 
successful.

(14) Briefly explain the concept globalisation.
(15) Analyze the relationship between globalization and environment.
(16) Use Exhibit 1.7 (Field & Field, 2016:16) to discuss the issue of pricing incentive-based 

pollution control.
(17) State the relationship between environment and development.

51The Figure below shows the relationship between the environment and the economy 
according to the neoclassical framework. Here the environment is only important for 
what it can contribute to the economy.

52

Figure 1.1:  Neoclassical environmental economics perspective

53According to the neoclassical framework, a natural entity does not have intrinsic value, 
meaning that it is not valuable in its own right; rather, the value of any natural entity is 
measured in terms of what it can contribute to the economy. Therefore, proponents of 
environmental economics believe that a degrading environment can be replaced by 
other man-made capital because it is not the environment that is important, but the total 
value of capital (Tietenberg 2014).

Study pages 4–7

1.2 THE IMPORTANCE OF INCENTIVES
54An incentive is something that attracts or repels people and leads them to modify their 
behaviour in some way.

Study pages 8–19

55According to North (1986:231) institutions are regularities in repetitive interactions among 
individuals. They provide a framework within which people have some confidence on 
to how outcomes will be determined. They also entail enforcement either of the self-
enforcing variety, through codes of behaviour, or by third party policing and monitoring.”

56One way of altering these institutions is to change the incentives. Human behaviour 
changes when the incentives change. The problem is to find the appropriate or right 
incentive for certain behaviour; otherwise it might be a perverse incentive. People would 
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(18) Briefly describe the “user pay principle” as used in the e-toll system in South Africa.
(19) Briefly discuss the e-toll system in South Africa. In your discussion refer to the ad-

vantages and disadvantages of this system.
(20)  Explain the concept Environmental Economics
(21) Explain the suburban sprawl
(22) How to achieve effective environmental policy in a highly political policy environment?

Feedback

In answering these questions you will notice that contemporary economic, demographic and 
technological developments around the world and the associated environmental repercus-
sions are becoming more wide spread. Create your own list of the things that you will do to 
decrease the degradation of the environment.

Economics in action revisited
59Tackling the problem stated by Hotelling at the beginning of this learning unit depends 
on which model you think provides the appropriate framework to address it. To an op-
timist, there may be no problem. However, a pessimist will always see the negative side 
of human activity in environmental matters. It is important to see that there must be a 
middle road, one in which we can see the problems in a balanced way.

Further reading
60There are a number of textbooks in the library on this topic.

61The following websites also provide information on environmental economics in general:

The European Commission on Environmental Economics: http://europa.evint/comm/
The Intergovernmental Panel on Climate Change (IPCC): http://www.ipcc.ch/index.html
The South African Department of Environmental Affairs and Tourism: www.environment.

gov.za.
www.mhhe/field6e
62

Study unit 2

The economy and the environment

ECONOMICS IN ACTION

The evidence shows that ignoring climate change will eventually damage economic 
growth. Our actions over the coming few decades could create risks of major disruption 
to economic and social activity, later in this century and in the next, on a scale similar 
to those associated with the great wars and the economic depression of the first half 
of the 20th century. And it will be difficult or impossible to reverse these changes. 
Tackling climate change is the pro-growth strategy for the longer term, and it can be 
done in a way that does not cap the aspirations for growth of rich or poor countries. 
The earlier effective action is taken, the less costly it will be.

Source: Stern (2006: ii)

64In this learning unit, you will learn about the relationship between the economy and the 
environment, and the role of the natural system as a supplier of raw material inputs for 
the economy and as a receptor for production and consumption residuals. After a brief 
overview of natural resource economics, you will be introduced to the fundamental bal-
ance phenomenon, which states that in the long run all materials taken by human beings 
out of the natural system must end up back in that system. This will lead to a discussion 
about the inherent trade-off that exists between conventional economic goods and 
environmental quality and between current and future generations.

65As stated in the prescribed textbook (Field & Field, 2016:20), the economy is a collection 
of technological and social arrangements through which human beings seek to increase 
their material and spiritual well-being by production and consumption. The economy 
functions within, and is encompassed by the natural world. The natural world supplies 
raw materials and energy for production and consumption. These activities of production 
and consumption also produce leftover waste called residuals, which over-time find their 
way back into the natural world.

66The study of the inputs in the economy from the natural world is traditionally called 
natural resource economics. The flow of residuals back to the environment is called Envi-
ronmental Economics. The interest in environmental problems started with the focus on 
the input side of this relationship. Later, the interest of economists moved to the residual 
side, hence Environmental Economics.

67Although this distinction between Natural Resource Economics and Environmental 
Economics is based on the historical development of these two sub-disciplines, when 
reference is made to Environmental economics, Natural Resource Economics is normally 
incorporated. The term “environment” may include a number of aspects, such as the human 

http://www.environment.gov.za/
http://www.environment.gov.za/
http://www.environment.gov.za/
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environment, cultural environment, and political environment. For example, the South 
African Department of Environmental Affairs and Tourism (now known as Department 
of Environmental Affairs) defines environment as “the socio-economic and bio-physical 
environment” or as “all the physical, chemical, biological and social factors affecting an 
organism, an ecological community or a human being or community” (South African 
Department of Environment 1996:35; 1997:35). This implies that a number of sub envi-
ronments exist. However, in this learning unit, the natural environment or environment 
refers to the environment consisting of nonhuman “things” which form the life-supporting 
function within which human beings live

Key concepts

economy  biological diversity
consumption  residuals
production  environmental management
natural assets  pollution prévention/source réduction
Natural Resource Economics sectoral shift
renewable resource trade-off
nonrenewable resource  production possibility curve
sustainability  social choice
assimilative capacity technical capacities
ambient quality environmental quality
emissions  recycling 
pollutant  effluent 
pollution  damages
environmental media  source

2.1 NATURAL RESOURCE ECONOMICS

Study pages 21–23

68Natural resource economics is the application of economics principles to the study of 
these activities. To get a general overview of what this discipline includes, here below is 
the list of subdivisions and examples of questions pursued in each:

69Mineral economics: what is appropriate rate at which to extract ore from a mine?

70Forest economics: what is appropriate rate at which to harvest timber?

71Marine economics: what kinds of rules to be established for managing fisheries?

72Land economics: how do people in the private sector that is home builders and home 
purchasers make decisions about the land?

73Energy Economics: what are the appropriate rates for extracting underground petroleum 
deposits?

74Water economics: how do different water laws affect the way water is utilised by differ-
ent people?

75Agricultural economics: how do farmers make decisions about using conservation prac-
tices in cultivating their land?

2.2 ECOLOGICAL ECONOMICS
76Ecological economics is a relatively new field. This field views the economy as a subsys-
tem of the environment. Proponents of ecological economics do not feel that it is the 
economy that gives the environment value, but rather that the environment has intrinsic 
value. The economy is merely a subsystem (i.e. a system that operates within another 
system) of the larger environment. Therefore, adherents of ecological economics do not 
feel that a larger economy can compensate for loss of environment by increasing man-
made capital (Tientenberg 2014).

77According to the ecological economic perspective, efficiency considerations in the 
economy are not all-important, and supply and demand and other neoclassical economic 
tools would not necessarily be adequate in the study of the relationship between the 
environment and the economy.

78An interdisciplinary focus, which uses tools from economics, ecology, sociology, etc is 
necessary to ensure that the economy is not creating an unfavourable environment (Per-
man, Ma, Common, Maddison & McGilvray 2011).

79The Figure below illustrates the relationship between the environment and the econ-
omy according to ecological economics. Here the economy operates within the larger 
environment.

80

Figure 1.2:  Ecological economics perspective
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81Environmental Economists and other scholars differ on how the environment and the 
economy will function in the future. Some support the basic pessimist model, namely that 
the current relationship between the environment and the economy is not sustainable 
and will not survive. Others support the basic optimist model, namely that the economy 
is adaptable and will be able to survive even in a degraded environment.

2.3 THE FUNDAMENTAL BALANCE

Study pages 23–27

82Here a model is used to simplify the real world. A model is a simplified representation 
of reality. This makes it easier to identify all the components of the real economic activ-
ity we want to understand. It is important to understand that this model, as shown in 
Figure 2.1 (Field & Field, 2016:24), can be used when the behaviour of a household or a 
whole society is illustrated. A society is made up of households. This model is based on 
the materials balance principle. Concern about the relationship between resource use 
and the environment is not confined exclusively to economic analysis. The materials 
balance principle was developed in the Natural Sciences, and this was based on the first 
and second laws of thermodynamics.

83The first law of thermodynamics is related to the law of energy conservation. This law 
states that the energy in a close system is constant, energy changes form but it cannot 
be created or destroyed. Matter and energy used in human production and consumption 
activities must eventually return to the environment. When they are discharged as residu-
als, their form will be different, although their mass will not have changed. For example 
if you burn coal, it emits heat energy that could boil water and make steam. The steam 
can turn a turbine (kinetic energy), which can generate electricity. We did not create the 
electricity (energy) we just changed its form, from the potential energy in coal to electricity.

84The second law of thermodynamics is called the entropy. Entropy, which means the 
lack of order, describes the extent to which matter is organised or structured. The less 
structured matter and energy are, the higher the entropy of the system will be. Entropy 
is low when the matter and energy are highly organised and structured. The matter and 
energy are useful when entropy is low because material must be highly organised and 
structured to be biologically and economically useful. When using matter it moves from 
a state of low entropy to high entropy.

85The following example will explain the implications of low and high entropy (Perman, Ma 
& McGilvray, 1997:10). Fossil-fuel mineral deposits constitute highly ordered and structured 
forms of organic matter. They can therefore deliver economically useful services. The 
form of these fossil-fuel deposits becomes less ordered and structured when combustion 
takes place, but the total amount of matter or energy remains unchanged. Combustion 
results in an increase in entropy. For example, fossil-fuel mineral deposits constitute highly 
ordered and structured forms of organic matter (low entropy).

86They can therefore deliver economically useful services. The form of these fossil-fuel 
deposits becomes less ordered and structured when combustion takes place (high en-
tropy). Therefore, when using matter it becomes less useful; combustion results in an 
increase in entropy.

87Recycling and waste management can reconvert high entropy (non-useful) matter into 
low- entropy (useful) matter. This can be done only by using energy, which is transformed 
into high entropy matter. Therefore, the second law of thermodynamics tells us that, over 
time, the overall entropy of the system must increase. In other words, the total amount 
of low-entropy (useful) matter and energy in an isolated system must decline over time.

88One interpretation of the consequences of this second law of thermodynamics is that 
because economic activity causes entropy to rise relentlessly, ultimately economic activ-
ity must decline, resulting in lower standards of living. The best human beings can do, is 
to manage their behaviour to reduce the rate at which they are approaching this limit. 
However, the earth is not a closed physical system because it does exchange energy with 
outside systems.

89According to the model explained in Figure 2.1 (Field & Field, 2016:24), there are three ways 
to reduce the flow of raw materials and energy being extracted from the natural environ-
ment (M in Figure 2.1). These are based on the above material/energy balance, so that to 
reduce the mass of residuals disposed of in the natural environment, the quantity of raw 
materials taken into the system must be reduced. This can be done by three methods: 
by reducing the quantity of goods and services produced; by reducing the residuals of 
production; and/or by increasing recycling (Field & Field, 2016:25–27).

2.4 THE ENVIRONMENT AS AN ECONOMIC AND SOCIAL ASSET

Study pages 27–29

90The environment is an asset that produces essential services to humans and nonhuman 
organisms. However the ability of an environment to provide these services can be de-
graded. The concept of sustainability has become popular as a criterion to evaluate the 
impact of decisions on the environment. Sustainability is an act of making decisions in the 
short run that will not have negative effects in the long run. This is illustrated by means of 
a trade-off between conventional economic output (such as cars, bread, and insurances) 
and environmental quality. This trade-off is shown in (Figure 2.2 Field & Field, 2016:28).

2.5 BASIC TERMINOLOGY

Study pages 30–31
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91This section deals with basic terminology that will be used throughout the study guide.

2.6 TYPES OF POLLUTANTS

Study pages 33–37

92Pollution occurs when pollutants contaminate the natural surroundings; which brings 
about changes that affect our normal lifestyles adversely. Pollutants are the key elements 
or components of pollution, which are generally waste materials of different forms. Pol-
lution disturbs our ecosystem and the balance in the environment. With modernisation 
and development in our lives, pollution has reached its peak; giving rise to global warm-
ing and human illness.

93There are different forms of pollution namely; air, water, soil, radioactive, noise, heat/ ther-
mal and light. Every form of pollution has two sources of occurrence; the point and the 
non-point sources. The point sources are easy to identify, monitor and control, whereas 
the non-point sources are hard to control. It is therefore important to know the different 
types of pollutions, their causes and effects on mankind and the environment as a whole.

Activity   2

(1) Explain the implications of the first and second law of thermodynamics for the pro-
cesses of production and consumption in the economy.

(2) Explain the fundamental balance between producers, consumers and residuals.
(3) Explain with the aid of production possibility curves how your country could limit the 

future production and consumption of future generations by current irresponsible 
consumption and production.

(4) Explain the concept of a trade-off in an economic decision. Make use of examples to 
substantiate your answer.

(5) The second last-block in Figure 2.3 (Field & Field, 2016:32) incorporates the role of 
human values. Why is it important in this chain of events?

(6) Define the following terms:

• environmental medium
• effluent
• pollution
• damages
• source
• residuals
• environmental quality
• ambient quality
• pollutant
• resource economics
• emissions
• recycling

(7) Briefly discuss the different types of pollutants, their causes and effects in the economy.

Feedback

In answering these questions you will be demonstrating an awareness of your own values 
and attitudes that will influence your interaction with others regarding the environment as 
well as making choices to save it.

We suggest that you learn to apply the new knowledge in your environment. This should 
help you to think in practical terms about the environmental issues discussed in this module.

Economics in action revisited
94From the Stern Report and the discussion in this learning unit, it is clear that the economy 
and the natural environment form an integrated whole. This substantiates the conclusion 
of the ecological economic perspective (discussed in the previous learning unit), namely 
that the human economy is a subsystem of the natural ecosystem.

Further reading
95There are a number of textbooks in the library on this topic:

Common, MS. 2005. Ecological Economics: An Introduction. New York: Cambridge.
Hussen, AM. 2000. Principles of Environmental Economics. New York: Routledge.
Perman, R, Ma, Y, McGilvray, J & Common, MS. 2003. Natural Resources and Environmental 

Economics. London: Pearson.
The following websites also provide information on Environmental Economics in general: 

http://www.conserve-energy-future.com/PollutionTypes.php#sthash.0VwbNNES.dpufIt 
http://www.sustainablebabysteps.com/kinds-of-environmental-pollution.html 
www.mhhe/field6e

96 

http://www.conserve-energy-future.com/current-environmental-issues.php
http://www.conserve-energy-future.com/current-environmental-issues.php
http://www.sustainablebabysteps.com/kinds-of-environmental-pollution.html
http://www.sustainablebabysteps.com/kinds-of-environmental-pollution.html
http://www.sustainablebabysteps.com/kinds-of-environmental-pollution.html
http://www.sustainablebabysteps.com/kinds-of-environmental-pollution.html
http://www.sustainablebabysteps.com/kinds-of-environmental-pollution.html
http://www.sustainablebabysteps.com/kinds-of-environmental-pollution.html
http://www.sustainablebabysteps.com/kinds-of-environmental-pollution.html
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Study unit 3

Benefits and costs, supply and demand

ECONOMICS IN ACTION
97In this learning unit, you will be introduced to basic tools of Microeconomics. The knowl-
edge that you will gain from this learning unit will be a building block for the following 
learning units. The aim is to provide you with functional knowledge to understand the 
fundamental concepts that you will use in analysing environmental effects and policies. 
This learning unit, is about benefits and costs, supply and demand. Benefits and costs, 
supply and demand work closely together with contrasting effect. As a result of this, 
the approach that is used to deal benefits and costs, supply and demand is trade-off or 
balancing mode. Let’s make it clear that Microeconomic theory is abstract, as a result is 
uses simplified models to illustrate the essence of the problem, without including all the 
details that one observes in the real world.

Key concepts

willingness to pay demand curve 
wealth aggregate demand curve 
individual values benefits
demand costs
private costs opportunity cost 
public costs technology 
equimarginal principle supply 
supply curve marginal cost and supply 
trade-off enforcement costs
preferences marginal willingness to pay 
aggregate demand curve marginal costs 
total costs total production costs

3.1 WILLINGNESS TO PAY/DEMAND

Study pages 40–46

98In this section, the value side of the analysis is based on the fundamental notion that 
individuals have preferences for goods and services. Given a choice, individuals express 
preferences for one good over another. The value of a good to a person is what the 

person is willing and able to sacrifice for it. Thus, the fundamental idea of value is tied 
to willingness to pay. The value of a good to somebody is what that person is willing to 
pay for it. The total willingness to pay for a given consumption level is the total amount 
a person would be willing to pay to attain that level of consumption level rather than go 
without the good at all.

99There is another way of looking at these marginal willingness-to-pay relationships. That 
way, is demand curves. The demand curve is derived from the concept of willingness to 
pay. The idea is to determine the value of a good to a person. This value is the value of 
how much a person is willing and able to sacrifice in order to obtain the good, and the 
value of his or her willingness to pay is given in monetary terms. This willingness to pay 
is partly based on the individual values, his/her income and other factors which could 
influence his/her decision. The downward sloping nature of the demand curve shows 
the notion of diminishing willingness to pay, because as the number of units consumed 
increases, the willingness to pay for additional units of that good normally decreases. 
The aggregate demand curve is the horizontal summation of the number of individual 
demand curves. At each price we add up the quantity demand per individual.

3.2 BENEFITS

Study pages 46–48

100The concept “benefits” means to be made better off. If individuals have benefited from 
using something, this means that their position has improved. Conversely, if they are 
worse off it should be because the benefits were somehow taken away from them. How 
do we confer benefits on people? We do this by giving them something they value. How 
do we know they value something? We know this by their willingness to sacrifice or pay 
for it. Accordingly, the benefits that people get from something are equal to the amount 
that they are willing to pay for it.

3.3 COST

Study pages 48–53

101Goods and services cannot be produced out of thin air. They require the expenditure of 
productive resources or inputs in the process. Those expenditures are costs. In this sec-
tion we derive the supply curve. Supply is based on production and production is deter-
mined by the cost of production. Cost functions are therefore derived functions. The first 
concept of importance is opportunity costs. Opportunity costs are the highest-valued 
alternative that must be sacrificed to attain something or satisfy a want. (In a world of 
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scarcity “there is no such thing as a free lunch.”). Opportunity costs are relevant for any 
economic decision which is made by consumers and producers.

102The difference between private and social costs is that private cost is the cost experienced 
by the person who made the decision leading to the action which generated the costs. 
Social costs are all the costs of the action (see the example of driving a car in Field & Field, 
2016). As in the case of willingness to pay or demand, we use marginal and total costs. 
The principles are the same. We derive the supply curve from the marginal cost curve. 
Note the following concerning the supply:

 y The area under the marginal cost curve between the origin and the quantity in ques-
tion is the total cost of producing a certain quantity.

 y Although marginal cost curves may initially decline, they will always increase, eventu-
ally, as output increases sufficiently.

 y As in the case of demand, there are many factors that could influence the cost curve. 
Field & Field (2016:50–55) mentions a number of them, namely price of inputs, time 
and technology. You must understand the influence of these factors on the shape of 
the cost curves. Technological changes/improvements have an important influence on 
the nature and amount of residuals leaving the production and consumption process.

103The equimarginal principle is explained in Figure 3.8 (Field & Field, 2016:55–56). This 
principle states that if you have multiple sources to produce a given product, and you 
want to minimise the total cost of producing a given quantity of that output, you should 
distribute production in such a way as to equalise the marginal costs between the pro-
duction sources. Make sure that you understand this principle, as it will be applied in the 
following learning units.

3.4 MARGINAL COST AND SUPPLY

Study pages 56–58

104The marginal cost of production is a key factor in determining the supply behavior of 
firms in competitive circumstances.

Activity  3

(1) Identify factors that could influence you to visit a nature reserve.
(2) Explain the concept value and link it to the concept willingness to pay.
(3) Explain the concept “individual’s demand/ marginal willingness to pay” and illustrate 

it by means of a graph.
(4) Illustrate by means of a graph the typical demand/marginal willingness-to-pay curves.
(5) Explain the concept of opportunity cost by using the example of a factory located 

upstream that, produces wood products, and spill some residuals into the water.
(6) Explain the difference between private and social costs by using the driving of a 

vehicle as an example.

(7) Discuss the factors that could influence the shape of the cost curve. Illustrate by 
means of a graph.

(8) Use a graph to explain how technology improvement could decrease the total cost 
of production.

(9) Explain the equimarginal principle by supposing that a factory has two plants, one 
with steeply increasing marginal costs and one with more slowly increasing marginal 
costs (Field & Field, 2016:55–56).

(10) By means of a graph, illustrate the marginal cost and supply curve.
(11) Explain the following concepts:

• Costs
• Opportunity costs
• Private costs
• Public costs

(12)  Explain the role of technology in the production process. Illustrate it by means of 
a graph.

Feedback

These activities gave you an opportunity to use graphs and the economic principle called 
equimarginal principle to analyse the effects of decisions made on environment using graphs.

Economics in action revisited
105This learning unit introduced you to basic tools of Microeconomics which will be used 
in the following learning units.

Further reading
106There are a number of textbooks on Microeconomics in the library.

107Also consult the following website:

108www.mhhe/field6e
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Study unit 4

Economic efficiency and markets

ECONOMICS IN ACTION

Socialism:   You have two cows. The government takes one and gives it to your 
neighbour. 

Communism: You have two cows. The government takes both and gives you 
some milk. 

Fascism:   You have two cows. The government takes both and sells the milk. 
Bureaucracy: You have two cows. The government takes both, shoots one, milks 

the other and then spills the milk. 
Capitalism: You have two cows. You sell one and buy a bull.

Source: Unknown 

109The above extract from an unknown source shows that, the way in which the productive 
asset, namely, the cows, and the product itself namely the milk, are used in the “cow-
economy” depends on property rights and the respective roles of the producer and the 
government. The end result, therefore, depends on the nature of the economic system.

110In this learning unit we consider economic efficiency. This notion is used as a criterion to 
determine how well the economy is functioning. The next concept is economic equity. 
Economic equity is important, as economic efficiency must include aspects such as social 
values and environmental consequences. The last section covers the role that the market 
can play in creating economic efficiency. However, owing to market failures, the market 
itself is not always efficient.

Key concepts

economic efficiency market 
economic equity open access resources
external benefits public good 
free-riding

4.1 ECONOMIC EFFICIENCY

Study pages 60–62

111Economic efficiency is a concept that should be used with care. Economic efficiency is a 
criterion that can be applied to input usage and to the determination of output levels. 
This learning unit will concentrate on the determination of output levels because we want 
to apply the concept to the ‘output’ of environmental quality. There are two important 
questions: (a) what quantities ought to be produced? (b) what quantity is produced? 
The first question deals with the notion of efficiency and the second deals with the way 
markets functions.

112The equality of the marginal willingness to pay and the production cost is the test to de-
termine if output is at a socially efficient level. When the rate of output is at the socially 
efficient level, the net value defined as total willingness to pay minus total costs is as 
large as possible.

4.2 EFFICIENCY AND EQUITY

Study page 63

113Production is at an efficient level when marginal benefits equal marginal production 
costs, that is when net benefits are maximized, no matter to whom those net benefits 
accrue. Efficiency does discriminate among people. An outcome that is efficient may 
not necessarily be equitable. Equity is closely linked with the distribution of income and 
wealth in a society.

4.3 MARKETS

Study pages 63–65

114Do nations rely on the market to determine what must be produced? If so, does this imply 
that we are committed to a market system? Isn’t this very system that has landed us in 
trouble from an environmental point of view? If the market does not do its job, should 
we proceed straight to political/administrative means to bring about the desired output? 
Most nations are committed to market based economy. A market system notwithstand-
ing all its faults will produce better results than any other system.

115The market is an institution in which buyers and sellers carry out mutually agreed-upon 
exchanges. A market can exist anywhere where buyers and sellers meet. There must 
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be competition between buyers and sellers, and Figure 4.2 (Field & Field, 2016:64) shows 
that the equilibrium (where quantity demanded and quantity supplied are equal; pm = 
qm) is also where the marginal willingness to pay for an additional unit is equal to the 
marginal cost of producing the item.

4.4 MARKETS AND SOCIAL EFFICIENCY
116Given the equilibrium points in Figures 4.1 and 4.2 (Field & Field, 2016:62 & 64), these 
points will be socially efficient only if they are the same. Thus, if the marginal willingness 
to pay (Fig 4.1) is equal to the market demand (Fig 4.2) and the marginal cost curve (Fig 
4.1) is equal to the supply curve (Fig 4.2), market values must be the same as social values.

117However, with the natural environment, this is not always the case, because of market 
failures. For example, would the Brenton Blue butterfly have be saved from extinction if 
the government and environmentalists had not intervened? The market value of the site 
was very different from the social value of the site. The main problem here was that the 
market system, as would be the case with most systems, did not place a monetary value 
on the Brenton Blue butterfly.

The Brenton Blue butterfly

The Brenton Blue butterfly was originally discovered in 1858 in the Knysna district. It 
was thought to be extinct and was then rediscovered in 1977 on the Fynbos Reserve 
in Nature’s Valley. Owing to disturbance and the fynbos becoming overgrown, the 
population at Nature’s Valley declined and eventually became extinct. There have 
been no sightings of the butterflies since 1983.

In 1991 Ernest Pringle discovered a colony at Brenton-on Sea near Knysna. Knysna 
and its environs is a popular area for big housing developments due to the scenic 
environment. Building construction was approved in 1989 on the site on which Pringle 
discovered the butterflies. In 1997 the government stopped all building developments 
on this site and in 2003 the Brendton Blue Butterfly Reserve was established.

Source: http://www.panda.org.za/article.php?id=395

119Market failures on the supply side of the economy are due to external costs, on the contrary, 
external benefits causes market failures on the demand side. External cost (also called a 
negative externality) is the difference between the private costs of the individual or firm 
and the true costs to society, (which is referred to as the social costs). External costs are 
external to the firm, but internal to society as a whole. The prescribed textbook (Field & 
Field, 2016:66–67) uses the familiar example of a paper mill located upstream of a river.  
In the course of its operation, it discharges a large amount of wastewater into the river. 
In Figure 4.3 (Field & Field, 2016:67–70) we can see that by adding marginal external costs 
(MEC) to marginal private costs, the equilibrium price increases (remember: MEC is a cost 
that increases the cost of production) and the quantity of paper produced decreases. In 
Figure 4.3, the socially efficient rate of output is at p* and q*.

120A typical source of external costs is open-access resources. The main problem with this 
type of resource is the property rights which are improperly designed. Examples of 

openaccess resources are firms located at it, for instance, a lake and a public road. Work 
through these examples and try to identify why improperly designed property rights 
are the main problem.

121We mentioned earlier that external benefits cause market failures on the demand side. 
These are net benefits that accrue to somebody who is not involved in the decision about 
consuming the good or resource that causes the externality (also called a positive external-
ity.). Work through the examples used to explain this concept (Field & Field, 2016:74–80).

122A source of external benefits is a public good. A major problem with a public good is free 
riding. There is always an incentive to free ride. This will become clear in later learning units.

Activity  4

(1) Briefly explain the concept “economic efficiency”.
(2) How do we identify the rate of output that is socially efficient?
(3) Briefly discuss the concept “socially efficient production” and illustrate it by means 

of a graph.
(4) Explain why efficient production may not necessarily be equitable.
(5) Distinguish between efficiency and equity.
(6) Define a concept market market.
(7) Explain why pm = qm in Figure 4.2 (Field & Field 2016:64) could be a socially efficient 

point of production and consumption.
(8) Why is it that environmental values could distort this point, mentioned in (2) above?
(9) Why would the market demand and supply not be equal to the marginal willingness 

to pay curve, or why would the market supply curve equal to the marginal cost curve?
(10) Use the example of the Brenton Blue butterfly to explain what the environmental 

consequences could be if there is a difference between market and social values.
(11) Explain how the incorporation of external costs into the production decision can 

decrease the quantity produced of any product. Use a graph to illustrate your answer.
(12) Given the environmental context of Africa, with namely, high population pressures on 

declining arable land, explain why open-access resources could be a major problem.
(13) Use the example of a light-house, public park, or public telephone to describe the 

characteristics of a public good.
(14) You want to clean up a lake where ten households live. Explain the problem of 

free riding given that you want to charge each household the same amount for 
cleaning the lake.

Feedback

In this learning unit you have learnt about the operation of private markets and you can now 
apply the market model to situations in which environmental quality is an issue. You will 
have noticed that markets cannot be relied upon to supply efficient levels of environmental 
quality because they are faced with external costs and benefits, public goods and common 
property resources.
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Economics in action revisited
123In a market system, we have seen that it is possible to determine a socially efficient level 
of consumption and production. However, this is on the assumption that, all values and 
costs are incorporated in the demand and supply curves. We have seen that in the “cow-
economy” described at the beginning of this learning unit, the way in which the productive 
asset, namely, the cows, and the product itself, namely, the milk, are used depends on the 
nature of the economic system, property rights and the respective roles of the producer, 
consumer and the government. The latter refers to public policy to correct market failures.

Further reading
124There are many books in the library on economic systems.

125Also consult the following website:

126www.mhhe/field6e

Study unit 5

The economics of environmental quality

ECONOMICS IN ACTION

127

Source:  Stern Report (2006: iv)

128The above graph shows the greenhouse-gas emission per sector in the world. The ques-
tion now is what is the efficient emission level? This is important, given the following 
conclusion from the Stern Report (2006: iii), based on the Figure above:

“The stocks of greenhouse gases in the atmosphere (including carbon dioxide, meth-
ane, nitrous oxides and a number of gases that arise from industrial processes) are 
rising, as a result of human activity. The current level or stock of greenhouse gases 
in the atmosphere is equivalent to around 430 parts per million (ppm) CO2, com-
pared with only 280 ppm before the Industrial Revolution. These concentrations 
have already caused the world to warm by more than half a degree Celsius and will 
lead to at least a further half degree warming over the next few decades, because 
of the inertia in the climate system. Even if the annual flow of emissions do not 
increase beyond today’s rate, the stock of greenhouse gases in the atmosphere 
would reach double preindustrial levels by 2050 that is 550 ppm CO2e and would 
continue growing thereafter. But the annual flow of emissions is accelerating, as 
fast-growing economies invest in high carbon infrastructure and as demand for 
energy and transport increases around the world. The level of 550 ppm CO2e could 
be reached as early as 2035. At this level there is at least a 77% chance and perhaps 
up to a 99% chance, depending on the climate model used of a global average 
temperature rise exceeding 2°C.”
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129In this learning unit, you will be introduced to a general pollution control model which 
will be used in the following learning units. The basis of this model is a trade-off between 
damages and abatement costs. The basic Microeconomics tools that you were introduced 
to, in the preceding learning units will now be used.

Key concepts

damages abatement costs
emission damage function  marginal abatement costs 
ambient damage function  enforcement costs 
marginal damage function  damage functions

5.1 POLLUTION DAMAGES

Study pages 80–87

130The greater the pollution, the greater the damages it produces. Damage functions are 
used to describe the relationship between pollution and the resultant damage. Marginal 
damage functions are used to show the change in damages stemming from a unit change 
in emissions or ambient concentration. Remember that, graphically, the areas under the 
marginal damage functions are equal to total damages. Figure 5.1 (Field & Field, 2016:83) 
illustrates different emission and ambient concentrations. Note that the nature and extent 
of the pollutant determine the form of the marginal damage function. In Figure 5.2 (Field 
& Field, 2016:85) we can see that for the same pollutant, two different marginal damage 
functions can exists. Why is this? Make sure that you understand the reasons. It is further 
important to note that we assume that damage functions are reversible.

131If emissions increase, damages increase, and if emissions decrease, damages will go back 
to their previous level. But for many pollutants this may not be the case. The build-up of 
global greenhouse gases could initiate global changes that are irreversible.

5.2 ABATEMENT COSTS

Study pages 87–94

132Consider the other side of the coin. If we do have emissions and resultant damages, 
what would the cost of reducing these damages be? Abatement costs are the costs of 
reducing the quantity of residuals emitted into the environment or of lowering ambi-
ent concentrations. Basically, most of the elements in the previous discussion are also 

applicable here. Marginal abatement cost curves per pollutant can differ, as is the case 
with the marginal damage functions, and various factors could influence the marginal 
abatement cost curves.

5.3 THE SOCIALLY EFFICIENT LEVEL OF EMISSIONS

Study pages 95–99

133In this section we bring the marginal damage function and the marginal abatement cost 
function together for a particular pollutant, place and time. Again, the same principle is 
applicable: the efficient level of emissions is defined as that level at which marginal dam-
ages are equal to marginal costs. In other words you will continue to spend money on 
reducing damages until the marginal abatement cost of a specific unit of a pollutant is 
equal to the damages that the specific unit causes. The typical trade-off situation exists 
here: the more damages decreases, the higher the abatement costs. In Figure 5.6 (Field & 
Field, 2016:95), the two areas (a) (the area beneath the marginal damage curve) represent 
the total damages at levels of emissions e*, while area (b) (the area beneath the marginal 
abatement cost curve) is the cost.

134Previously in our discussion, we included both the private and social costs in order to 
determine the efficient level of emissions. Now we will include enforcement costs because 
there must be resources to enforce emission reductions. Enforcement costs are public 
costs related to different regulatory aspects of the enforcement process.

Activity  5

(1) Briefly discuss the negative impacts that environmental degradation can have on 
human beings and the non-human ecosystem.

(2) Differentiate between emission and ambient damage functions.
(3) The greater the pollution, the greater the damages it produces.” Discuss this state-

ment. In your discussion, include representative marginal damage functions curves.
(4) Illustrate, by means of a graph where an emission or ambient concentration has a 

threshold value. How relevant are such threshold values where a high degree of 
uncertainty over the nature of the damage function exists?

(5) Explain why one pollutant can have two marginal damage functions. Use a graph 
to illustrate your answer.

(6) Using the equimarginal principle, use a graph to show how an aggregate marginal 
abatement cost curve can be derived.

(7) Explain why the areas under the marginal damage curve and the marginal abate-
ment cost curve are the total social costs at a certain level of emission. Use a diagram 
to illustrate your answer.

(8) Discuss the anatomy of a marginal damage function.
(9) Discuss the following:

• Damages and uncertainty
• Damages and time
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(10) Explain why the efficient level of emissions is where the marginal abatement costs 
equal marginal damage costs.

(11) Explain why the efficient level of emissions cannot be the same for a pollutant over 
a long period of time.

(12) Briefly discuss the concept enforcement costs.
(13) By means of a graph, illustrate the abatement costs functions.
(14) How is equimarginal principle applied to emission reductions?

Feedback

You have learnt about a simple model to control pollution. You can now design your own model, 
which you can use to teach other people how they can control pollution in their own areas.

Economics in action revisited
135In this learning unit we saw that, in theory, it is relatively easy to determine the socially 
efficient level of emissions. Given the conclusions in the Stern Report, it is clear that the 
theoretical conclusions on the socially efficient level of emissions fall under Normative 
Economics, under the idea of what ought to be, namely, ideal conditions.

Further reading
A summary of the Stern Report is available at the following website: http://www.hmtrea-

sury.gov.uk/media/8AC/F7/Executive_Summary

136Also consult the following website:

137www.mhhe/field6e

Study unit 6

Framework of analysis

ECONOMICS IN ACTION

Almost all economists are intellectually committed to the idea that the things people 
want can be valued in dollars and cents. If this is true, and things such as clean air, 
stable sea levels, tropical forests and species diversity can be valued that way, then 
environmental issues submit – or so it is argued – quite readily to the disciplines of 
economic analysis ... most environmentalists not only disagree with this idea, they 
find it morally deplorable.

Source: The Economist, 31 January 2002, as quoted in Perman, 
Ma, McGilvray & Common, (2003:351).

138In this report from The Economist, it is clear that economists and environmentalists dis-
agree on methods of valuing the environment. Yet, it is not only on the methods that 
they disagree, the whole principle of valuing the environment is at stake.

139In learning unit 6–8, we examine environmental analysis. In this learning unit, you will learn 
about the different frameworks of analysis for generating and presenting environmental 
matters. In the previous learning units, we discussed abatement costs and damages in 
principle without worrying too much about how the actual magnitudes of these dam-
ages and costs might be measured in particular situations. In this learning unit and the 
next two learning units we will discuss some of the methods developed by economists 
to provide such information.

140We are now moving to the most difficult and controversial aspect of Environmental 
Economics. Note that the system of measurement in Economics is anthropocentric, that 
is human-centred. The premise is therefore that only human needs are an acceptable 
yardstick. From reading the newspaper report at the beginning of this learning unit, it is 
clear that we are moving into a controversial area. For an example, how does the Minister 
of Environmental Affairs in South Africa know that it is best to stop the highway going 
through the Wild Coast or to build the De Hoop Dam in the Olifants River system (the dam 
will contain 347 million cubic metres of water and will be built on the Steelpoort River)?

141The fact is that he/she doesn’t know. In Positive Economics, we can show that the ben-
efits of the highway or the De Hoop Dam are greater than the costs, but do we have all 
the knowledge to make such an informed decision? No, we don’t know. This is where 
Normative Economics comes into play.

142In the final instance, a normative decision has to be made. Someone has to make a de-
cision on moral, ethical, economic (about 90 000 unemployed, poor people live in the 

http://www.hm-treasury.gov.uk/media/8AC/F7/Executive_Summary
http://www.hm-treasury.gov.uk/media/8AC/F7/Executive_Summary
http://www.hm-treasury.gov.uk/media/8AC/F7/Executive_Summary
http://www.hm-treasury.gov.uk/media/8AC/F7/Executive_Summary
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vicinity of the proposed De Hoop Dam), political, and other grounds whether to stop 
development or proceed. Usually, and especially when there is much uncertainty, the 
precautionary principle or the principle of minimum interference is followed. If we do 
not know the results of our actions with a fair measure of certainty, then it is better not 
to act. However, decisions have to be made. Given the circumstances, typified by a lack 
of knowledge, we can use economic theory to decide what to do.

143It is also important to understand the basic starting point in Environmental Economics: 
economic theory and methods of analysis are used to solve environmental problems. 
We thus use the economic tools of Macroeconomics and Microeconomics to try to solve 
environmental problems. In the same manner other disciplines use their instruments to 
solve environmental problems from their perspective. However, we do not encroach on 
their methods of analysis; we keep strictly to our method of knowledge. Nevertheless, it 
is important to realise from the outset that an anthropological perspective does not have 
all the answers. In learning unit 1 we mentioned that the ecological perspective favours 
a multidisciplinary approach to environmental problems.

Key concepts

Impact cost effective analysis
environmental impact analysis  damage assessment 
economic impact analysis  public decisions 
regulatory impact analysis  unmarketed types of outputs
discounting  real interest 
nominal interest  risk assessment 
risk valuation  risk management 
exposure analysis  dose-response analysis 
risk characterization  risk valuation 
risk neutral behavior  risk averse
comparative-risk analysis green GDP

6.1 IMPACT ANALYSIS

Study pages 106–108

144This section discusses three methods of impact analysis. The methods are differentiated 
according to their focus. For example, the economic impact analysis focuses on the 
economic consequences of an economic activity. Such an impact analysis was done on 
the plastic bag industry in South Africa. The Department of Environmental Affairs and 
Tourism proposed new plastic bag regulations under Section 24 of the Environmental 
Conservation Act (73 of 1998), which were published in the Government Gazette of 19 May 
2000. The aim of the regulations is to restrict the production of re-usable plastic shopping 
bags and to promote re-use and recycling. A socioeconomic impact study was done by 
consultants to ascertain the impact in terms of employment.

145Note that an impact analysis does not exclude an economic benefit-cost analysis. This is 
illustrated by the following extract from the Department of Environmental Affairs and 
Tourism in South Africa (http://www.environment.gov.za/).

146“In 1993, the Department of Environmental Affairs in South Africa published guideline 
documents on a procedure it called the Integrated Environmental Management Procedure 
(South African Department of Environment, 1993:22). The aim of this document was to 
have an environment impact assessment carried out once an economic project is planned. 
One of the guidelines underlying the environment impact assessment is that there should 
be an attempt to ensure that the “social costs” of development proposals (those borne 
by society, rather than the developers) be outweighed by the “social benefits” (benefits 
to society as a result of the developers’ actions). This means that an environment impact 
assessment should include an economic cost benefit analysis.”

6.2 COST-EFFECTIVENESS ANALYSIS

Study page 108

147A cost effective analysis estimate the costs of the different alternatives with the aim of 
showing how they compared in terms of, for an example, the costs per million gallons of 
delivered water into the town system. In cost-effectiveness analysis, the objective is taken 
as given and the costs of the various alternative methods of attaining that objective are 
determined. Note that the equimarginal principle is important in cost-effectiveness studies.

6.3 DAMAGE ASSESSMENT

Study pages 109–111

148Damage assessment is usually used in liability cases where the person responsible for 
damaging a resource is held liable. Two types of damages are identified, namely: the lost 
value of the resource and the cost of restoring the resource to its original value.

6.4 BENEFIT-COST ANALYSIS

Study pages 111–124

149A French engineer, A-J-E-J Jules Dupuit, was responsible for the development of the con-
cept of benefit-cost analysis (BCA). He became interested in the economic problems of 

http://www.environment.gov.za/
http://www.environment.gov.za/
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constructing public works and charging for their use. Although he developed a number 
of concepts used today in BCA, his work lay dormant for a while after his death in 1866.

150Interest in BCA resurfaced in 1936 after the US Flood Control Act of 1936 stated that proj-
ects should be undertaken only when the benefits were in excess of the estimated costs. 
This led to increased research on BCA and since then an enormous amount of literature 
has been published on the subject. In South Africa, a manual for benefit-cost analysis 
was made available for decision-makers in government in 1989 (SA Central Economic 
Advisory Service 1989).

151In 2002 A manual for cost benefit analysis in South Africa with special reference to water 
resource development (Water Research Commission 2002) was published. Although heav-
ily criticised, these methods are still widely used in South Africa and in other countries.

152Examples of the type of decisions in which BCA can be used are as follows:

 y acceptance or rejection of a single project
 y choice of one of a number of discrete alternative projects
 y choice of a smaller number from a larger number of discrete alternative projects
 y acceptance or rejection of a number of projects
 y choice of one of a number of mutually exclusive projects
 y assistance in deciding whether a proposed programme should be undertaken or an 

existing one continued
 y assistance in choosing the appropriate scale and timing for a project

153This section describes the different issues and methods in benefit-cost analysis. Note 
that each of these issues is important and should be considered. Benefit-cost analysis 
is a controversial method; the main problem being with the accuracy of the monetary 
values placed upon environmental assets. Imagine that the government wants to sell the 
Kruger National Park to farmers for cattle farming. Although you might never visit the 
Kruger National Park, what non-use value would you put on the Kruger National Park? 
This is extremely difficult to determine.

154In the section on the basic framework, a number of steps to be taken in using benefit-cost 
analysis are discussed. In essence, benefit-cost analysis is the comparison of costs and 
benefits with the purpose of determining the economic benefits of a project.

155The scope of the programme is also important. There is usually uncertainty whether 
the benefit-costs calculation has been done at an efficient level or not. Field & Field 
(2016:116–117) suggest that a sensitivity analysis be done to determine an approximate 
efficient level.

156Discounting is used to compare costs and benefits that occur at different points in time. 
The reason for this is that benefits (e.g. a reduction in CO2 emissions) do not come to the 
fore at the same time as costs are incurred for reducing the emissions. Make sure that 
you understand the method of discounting and the reasoning behind the choice of a 
discount rate. A rand in the future will be worth less than a rand today. We are discount-
ing the future value of the rand by the interest rate when the money is receivable. It is 
also important to note that the further into the future that the money is payable, the 

less the present value. The longer you have to wait for the money, the less you should 
be prepared to pay today.

157The general discount formula is PV = m/ (1+r) t, where m is the future value, r is the discount 
rate, and t is the number of years involved (Field & Field, 2016:117–122).

158The choice of a discount rate depends on which one of two approaches you follow, the 
time preference approach or the marginal productivity approach. Two other aspects are 
important: the role of future generations; and distributional issues. The latter has to do 
with horizontal and vertical equity.

159It is essential to take note of the shortcomings of each of these methods. Note that these 
methods can generally be classified as neoclassical approaches to valuing the environment. 
Why? The main reason is that an anthropocentric method, which is humancentred method, is 
used. The four main criticism of this neoclassical approach are as follows (Hussen, 2000:307):

 y environmental values should not be reducible to a single one-dimensional standard 
that is ultimately expressed only in monetary terms.

 y high levels of uncertainty make the measurement and the very concept of total 
value meaningless.

 y survey techniques used to elicit willingness to pay confuse preferences with beliefs.
 y important ecological connections may be missed when valuing components of a 

system separately.

6.5 RISK ANALYSIS

Study pages 124–129

160Because of the high levels of uncertainty in environmental factors, it is important that, 
risk must be assessed, evaluated and managed.

Activity  6

(1) Distinguish between environmental, economic and regulatory impact analysis.
(2) Explain the importance of equimarginal principle in cost-effectiveness studies.
(3) List the difficulties in estimating the restoration costs of a damaged resource.
(4) “The rise of global environmental issues has forced us to undertake some benefit-

cost analysis from a worldwide perspective.” Discuss the two primary types of public 
environmental programs for which benefit-cost analyses are done.

(5) Suppose you are an Economist working as an environmental consultant. The Nylsvlei 
Nature Reserve, North of Pretoria, South Africa, is known for its extensive bird life 
and you are asked to place a value on this nature reserve. Which valuation method 
would you use and why? Also indicate the shortcomings of the chosen method.

(6) Which aspect of benefit-cost analysis would you consider to be the most contro-
versial? Give reasons for your answer.

(7) Explain the four basic steps in benefit-cost analysis.
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(8) Use a graph to explain why the efficient size of a programme is not the one that 
gives the maximum benefit-cost ratio.

(9) What does the following statement mean, “the higher the discount rate the lower 
the present value of any future monetary unit amount.”

(10) Discuss the different schools of thought on which discount rate should be used.
(11) Discuss the distributional issues that are related to benefit-cost analysis.
(12) Discuss the three steps in risk analysis.
(13) Discuss the three steps in risk assessment.
(14) The work of risk assessment is the province of physical and health scientists, whereas 

risk evaluation falls primarily with Economists. If the dump site is cleaned up, thereby 
leading to a reduced level of health risk to the nearby people, how much is this 
worth to them?

Feedback

In this study unit, you learnt about the different types of frameworks of analysis and the primary 
approach that is used in resource and Environmental Economics, namely, the benefit-cost-
analysis. You also learnt about the following main conceptual issues involved in benefit-cost 
analysis:

 y the basic analytical steps involved
 y determining the appropriate size of a project or programme;
 y the difference between net benefits and the benefit-cost ratio as a decision criterion; · 

discounting; distributional issues and
 y risk analysis.

The different frameworks that you’ve learnt about in this learning unit will help you to generate 
and present information that can be used by policy-makers. In the process you will accumulate 
different skills in research methods.

Economics in action revisited
161If you consider the problems and criticisms associated with these methods, you might 
think that it is not worthwhile to try to determine the monetary values of all environmen-
tal inputs in a proposed project. However, these methods serve only as frameworks for 
information given that political decision must be made.

Further reading
162This is a difficult topic, but the following manuals will give you an idea of the framework 
of benefit-cost analysis:

South Africa. Central Economic Advisory Service. 1989. Manual for cost-benefit analysis in 
South Africa. Pretoria: Central Economic Advisory Service.

Water Research Commission. 2002. A manual for cost benefit analysis in South Africa with 
Specific Reference to Water Resource Development. (WRC Report No. TT 177/02). Gezina: 
Water Research Commission.

163Also consult the following website:

164www.mhhe/field6e

Study unit 7

Benefit-cost analysis: benefits

ECONOMICS IN ACTION

If the environment is one of the world’s bloodiest political battlefields, economics 
provides many of the weapons. Environmental lawsuits and regulatory debates would 
be starved of ammunition if economists did not lob their damage estimates into the 
fray. The trouble with these number wars is that the estimates’ accuracy is often more 
akin to that of secondworld-war bombers than precision-guided missiles.

Source: The Economist, 12 March 1994, 333 (7892):80

166This paragraph from The Economist, stresses three vital aspects of the methods used to 
value the environment. Firstly, the role of Economists is important. Secondly, valuing 
the environment is a controversial practice. Thirdly, if quantitative methods are used, 
the results are not that accurate. However, we will see in this learning unit that there are 
methods of overcoming these problems. Remember that in the end a decision must be 
made on the extent and impact of human activity on the environment.

167In this learning unit you will be introduced to three basic methods of determining ben-
efits. The first is the direct measurement of damages; the second and third methods are 
the direct and indirect methods of determining willingness to pay.

Key concepts

cost of illness approach revealed preference 
materials damage stated preference approach 
averting costs value of a statistical life
contingent analysis stated preference approach
discounting  nonuse value 
option value  existence value
bequest values stewardship values
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7.1 THE DAMAGE FUNCTION

Study pages 130–132

168When environmental degradation occurs, it produces damages.

7.2 MEASURING DAMAGES DIRECTLY

Study pages 132–136

169It is possible to determine benefits accruing from reduced damage; we have already 
discussed the relationship between marginal damages and emissions in learning unit 5. 
Environmental quality increases when damages decrease. Field & Field (2016:131) give 
the steps for determining damages. Note that the Economist’s participation in this pro-
cess is at the point where the value of the damages must be determined. This section 
explains the possible direct methods to determine damages, namely: cost of illness; the 
effects of pollution on production costs; and material damages. Concerning the effects 
on production costs, remember that by reducing damages a firm can decrease the cost of 
production. A decrease in production costs will increase production; this is why the supply 
curve in Field & Field (2016:134) moves to the right. However, there are major problems 
with these direct damage approaches, two major ones being that not all the damages, 
such as psychic damage, are taken into account; and that people adjust their behaviour 
over time. To accommodate these problems, a better way to determine benefits is to use 
the concept of willingness to pay.

7.3 WILLINGNESS TO PAY: ESTIMATING METHODS

Study pages 137–138

170There are three ways to find out how much people are willing to pay for improvements in 
environmental quality. The first way is that people themselves can make expenditures to 
receive some benefits, for example, installing alarms in their houses. When people make 
expenditures such as these, they reveal their willingness to pay for their security and safety. 
The second way is when the price of some good or service varies in accordance with its 
environmental characteristics, we may then analyse these price variations to determine 
the people’s willingness to pay for these characteristics.

171These two methods involve the study of individuals’ choices to uncover the implied val-
ues that have led them to make these decisions. For this reason, they are called revealed 

preferences methods. The third way is a survey approach called contingent evaluation. 
It involves asking people directly what their willingness to pay is. It is therefore called 
stated preference approach.

7.3.1 Willingness to pay: revealed preference methods

Study pages 138–144

172This section discusses six indirect methods of the willingness to pay. The idea behind the 
indirect methods is that when people make market choices from among certain items 
that have different characteristics related to the environment, they reveal the value that 
they place on these environmental factors. The important thing is what they reveal about 
the values of health and human life.

7.3.2 Willingness to pay: stated preference methods

Study pages 144–150

173The previous methods are based on the fact that there is a market for goods and services. 
By using the market to give us information, we can determine the monetary value of the 
benefits. But what happens if there is no market to give us this information. How do we 
value an elephant in the Kruger National Park? We determine value by asking people, for 
instance, what would be their willingness to pay to conserve the elephant in the Kruger 
National Park, or a specific tree with a seemingly high botanical value. The method used 
to overcome these problems is contingent valuation.

174As Field & Field (2016:144) indicate, contingent valuation is a popular method. Accord-
ing to this method individuals are asked to make willingness to pay responses. There are 
basic steps involved in a contingent valuation analysis. The designed questionnaire has 
three components (Field & Field, 2016:145).

175However, there are some problems in using contingent valuation analysis. The first relates 
to how informed people are. Will they know enough about their real preferences to be 
able to give a valid response? This is why the identification of the respondents (the second 
step in contingent valuation) is so important. It does not help to ask a very poor person, 
just surviving on the streets, how much he or she is willing to pay to conserve the Brenton 
Blue butterfly. People in this situation might have no knowledge of the butterfly and their 
immediate concerns are to get food and shelter, not the conservation of the butterfly. 
Preferences also change over time as people learn more about their own preferences.

176A second problem is the question of whether there are any incentives to misrepresent 
their real preferences. Local circumstances can be very different from national/interna-
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tional circumstances or those of other regions. For example, the preferences of a person 
in a region where no electricity is generated with coal will differ from those of a person 
living in a region where such electricity is generated.

7.4 PROBLEMS IN BENEFIT ESTIMATION

Study pages 150–152

177Three general problems in determining benefits are discussed in this section: discount-
ing; willingness to pay versus willingness to accept; and nonuse values. Discounting 
was discussed in the previous learning unit. As far as the second problem is concerned, 
people will place a higher value on willingness to accept than willingness to pay. Lastly, 
willingness to pay must include non-use values. These nonuse values can take different 
forms depending on the objective of the individual. Some would like to preserve an 
environmental asset for the future (bequest value) and would like to preserve it for the 
sake of the existence of the environmental asset (existence value).

Activity  7

(1) Explain by means of a graph what the influence would be on supply if the damages 
of emissions were decreased by environmental policy.

(2) List the steps to measure an emission damage function.
(3) Illustrate by means of a graph the effects of pollution on production costs.
(4) Discuss the problems associated with direct damage estimates.
(5) List three ways in which we can determine the willingness to pay to get some ben-

efits from the decrease in the amount of emissions.
(6) Briefly explain the estimating methods of the willingness to pay.
(7) Briefly explain the revealed preference methods of the willingness to pay.
(8) Briefly explain the stated preference methods of willingness to pay.
(9) Explain how the following methods can be used to determine the willingness to 

pay for benefits:

(a) averting costs
(b) wage rates 
(c) children’s health
(d) house prices
(e) intercity wage differentials
(f) travel costs

(10) Explain how house prices can be used to determine the willingness to pay for better 
air quality. Use a diagram to illustrate your answer.

(11) Explain the economic rationale for using an indirect method such as contingent 
valuation.

(12) Name the steps that should be followed in a contingent valuation analysis.
(13) Discuss the problems usually associated with contingent valuation analysis.
(14) Describe the general problems associated with benefit estimation.

Feedback

In this learning unit you learnt about the benefit measurement which is the main focus of study 
in Environmental Economics. Furthermore, you’ve learnt about the health impacts that are 
now pursued through willingness-to-pay procedures, particularly wage rate studies showing 
how people value risks to health, as well as studies of house prices, production cost and travel 
cost. Finally, you learnt about the technique of contingent valuation.

Economics in action revisited
178Despite a number of problems, it is clear from this learning unit that it is possible to de-
termine benefits for purposes of benefit-costs analysis. The more a specific method is 
specified in terms of what and how it is going to be used, the better the results and the 
less the criticism of it will be. The role of Economists is important in estimating these costs.

Further reading
179See the sources mentioned in learning unit.

180Also consult the following website:

181www.mhhe/field6e
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Study unit 8

Benefit-cost analysis: costs

ECONOMICS IN ACTION

This Review has considered in detail the potential for, and costs of, technologies and 
measures to cut emissions across different sectors. As with the impacts of climate 
change, this is subject to important uncertainties. These include the difficulties of 
estimating the costs of technologies several decades into the future, as well as the 
way in which fossilfuel prices evolve in the future. It is also hard to know how people 
will respond to price changes.

But it is possible to make a central projection of costs across a portfolio of likely op-
tions, subject to a range.

While many of the technologies to achieve this (the decrease in emissions) already 
exist, the priority is to bring down their costs so that they are competitive with fossil-
fuel alternatives under a carbon-pricing policy regime.

Source: Stern Report (2006: xiii)

183This extract from the Stern Report give an indication of the role of uncertainties in de-
termining the current and future costs. It is also clear that by bringing down the costs 
of non-fossil fuel alternatives emissions can be decreased. In this learning unit we pay 
attention to the costs side of benefit-costs analysis. As in the case of benefits, there are 
a number of approaches and problems in obtaining costs information to determine the 
total, real costs of a project, a regulation or a broad policy framework in Environmental 
Economics.

Key concepts

before/after principle  opportunity cost 
with/without principle  private costs 
baseline analysis  social opportunity cost 
agricultural incentives  external cost 
environmental cost  enforcement cost 
integrated pest management  added expenditures 
cost survey  pseudo-efficient outcome 
market adjustment  research and development 
national economy  bottom up approach
top down approach Macroeconomic modelling

8.1 COSTS

Study pages 155–159

184In this section the following concepts are studied:

185The with/without principle: In doing a benefit cost analysis of how firms will respond to 
new laws we use the with/without principle not the before/after principle. We want to 
estimate the differences in costs that polluters would have with the new environmental 
regulations, compared with what their costs would have been in the absence of the law 
(Field & Field, 2016:155).

186No cost improvement in environmental quality: Governments often intervene by using 
subsidies, especially in developing countries such as South Africa and also in developed 
countries as mentioned by Field & Field (2013:159–161). In South Africa not only subsidies, 
but also “other transfer payments” are important. Subsidies are defined as unrequited, 
non-repayable transfers, made from government’s current account to private industries 
and public enterprises, as well as the cost of covering the cash-operating deficits of de-
partmental sales to the public (System of National Accounts as quoted by South African 
Department of Environment, 1996:3). Transfer payments, as distinct from subsidies, are 
items such as current transfer payments to households, to augment (increase) their dis-
posable income.

187The reason why subsidies and transfers are important is that they distort market signals 
with regard to scarcity. Now, if higher levels of production and consumption of that good 
or service are bad for the environment, the subsidies will make things worse. There are 
also indirect effects, because of forward and backward linkages in the economy. Subsi-
dised goods made from inputs which are detrimental (harmful) to the environment, will 
indirectly cause a degradation of the environment.

188The distribution of costs: The way in which the distribution of costs takes place is im-
portant. Changes in costs are reflected through changes in prices and this has different 
effects on income groups and geographical regions.

189Concepts of costs: We defined opportunity costs in learning unit 3 and all that is new in 
this section is the concept of social opportunity costs. Note that environmental costs are 
due to media switches that are based on the first law of thermodynamics. Lastly, enforce-
ment cost is a major problem because environmental regulations are not self-enforcing. 
We can therefore ask if the implementation of regulations is worthwhile if there are no 
funds to enforce them. This is usually the case in developing countries.

8.2 COSTS OF SINGLE FACILITIES

Study pages 159–171
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190The usual way of getting information on costs is through surveys and the representative 
firm can be used as a starting point. A problem with these surveys is that, firms overstate 
costs as they hope that this will make the government implement weaker environmental 
regulations.

191The effect of output adjustments on costs is important because the nature of production 
and the product supplied differ among firms in an economy. Two factors are important 
here: firstly, the nature of the product and, secondly, the correct measure of costs. We 
will focus on the first factor only.

192The impact on firms with products that have, what Field & Field (2016:164–167) call a 
“steeper” demand curve; will be different from that of firms with a “flatter” demand 
curve. In Economics we say that the demand curve in panel (a) in Figure 8.1 (Field & Field 
2016:166) is inelastic, while the demand curve in panel (b) is relatively elastic. A relatively 
inelastic demand curve (elasticity less than 1) means that a given percentage changes in 
the price will cause a smaller percentage change in the quantity demanded. This means 
that the relative change in the quantity is less than the relative change in price.

193Products differ in terms of their price elasticity of demand. In general, the demand for 
essentials such as salt tends to be inelastic. The demand for luxuries is elastic because 
consumers can manage without them. It is therefore important to take the nature of the 
product into account when envisaging environmental regulations.

Activity  8

(1) Explain why the with/without principle is important in determining the costs after 
implementing environmental regulations. Use a numerical example to illustrate your 
answer.

(2) What is the difference between subsidies and transfer payments?
(3) Explain why media switches, which cause environmental costs, are based on the first 

law of thermodynamics.
(4) Explain why firms will overstate costs in an effort to weaken possible environmental 

regulations.
(5) Why is it important that costs for the purpose of benefit-costs analysis should be the 

least cost and not higher than this least cost?
(6) Why would firms not achieve emission abatement at the least costs when a blanket 

approach for emission levels is used for different sources of emissions?
(7) Explain what the implications would be for quantity produced if the same environ-

mental regulations were made effective on two firms, one firm with an inelastic 
demand curve, and the other with an elastic demand curve.

(8) Consider Figure 8.1 (Field & Field, 2016:166). Explain why parts (a + b) in panel (a) and 
parts (d + e) in panel (b) are the correct social costs and not (a + b + c) in panel (a) and 
parts (d + e + f) in panel (b).

(9) Explain why the price elasticity of demand will have an influence on the distribution 
of costs, the latter being a result of the implementation of environmental regulations. 
Use a diagram to illustrate your answer.

Feedback

In this learning unit you learnt to estimate costs in benefit cost studies. Cost estimation applies 
to different levels of economic activity. The activities in this learning unit will help you to apply 
the concept of cost estimation in other fields of study and in your daily life.

Economics in action revisited
194It is clear that costs are an important factor when considering measures that can be under-
taken to reduce emissions, consequently, understanding costs concepts and challenges 
associated with efforts to decrease emissions forms an important part of Environmental 
Economics.

Further reading
195See the sources mentioned in learning unit 6.

196Also consult the following website: www.mhhe/field6e
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Study unit 9

Criteria for evaluating environmental policies

ECONOMICS IN ACTION

What is clear is that the litany of environmental ills suffered by many South Africans 
is inextricably tied up with their socioeconomic status.

Source: Kidd (2004:152)

198The above sentence bluntly states that if you are poor, you are exposed to environmental 
ills. If you are rich you can buy your way out of these ills. Environmental policies do not 
treat people equally; yet, equality is just one of a number of characteristics which envi-
ronmental policies should consider.

199Learning units 9–13 discusses the environmental policy analysis. We are now at the stage 
where we must acknowledge the fact that there is a difference between the actual level 
of environmental quality and the preferred level. So what does this require? We have 
to change the behaviour of people through environmental policies that will influence 
consumers and producers. Field & Field (2016:174–184) summarises these policies. In this 
learning unit we pay attention to criteria for evaluating environmental policies.

Key concepts

efficiency cost effectiveness
fairness/equity enforceability
incentive for technological innovations  agreement with moral precepts 
environmental justice  material balance issues 
moral considerations  government failure

9.1 THE CRITERIA

Study pages 174–183

200When we evaluate the effectiveness and appropriateness of a policy for addressing a 
given problem in environmental pollution, it is vital to have a set of policy evaluation 
criteria. Here below are the criteria to evaluate environmental policies.

9.1.1 Efficiency

201Efficiency in the case of pollution control implies a balance between abatement costs 
and damages. An efficient policy is one that moves us to, or near the point where mar-
ginal abatement costs and marginal damages are equal. This criterion was explained in 
learning unit 4.

9.1.2 Cost-effectiveness

202A policy is cost-effective if it achieves a given amount of environmental improvement at 
the least possible cost. A policy might be cost-effective even if it was aimed at the wrong 
target. If policies are not cost-effective, then enforcement costs will be introduced as 
shown in Figure 5.9 (Field & Field, 2016:100), and in Figure 9.1 (Field & Field, 2016:176). In 
Figure 5.9, enforcement costs are added to the marginal abatement costs. In Figure 9.1 
marginal abatement costs are also added, but the argument in this learning unit is that 
if the policy implementation is not cost-effective then the efficient level of emissions is 
not attained, thus a1 against a2.

9.1.3 Fairness/Equity

203Equity is a matter of morality and the concerns about how the benefits and costs of 
environmental improvements ought to be distributed among members of society. Why 
is fairness important? It is because if people think that they are treated unfairly they will 
not adhere to the environmental regulations.

9.1.4 Environmental justice

204Why is it that poorer communities are usually located near industrial townships and near 
dumping sites exposed to environmental contaminants? The question is whether hazard-
ous waste sites are disproportionately located in areas where there are relatively large 
populations of low income and people of colour, if so what can be done about it from a 
policy perspective? The two variables that usually feature prominently when applying 
these norms are poverty and race. In many countries the role of race noticeable.

9.1.5 Incentives for technological improvements

205An important criterion that must be used to evaluate any environmental policy is 
whether that policy provides a strong incentive for individuals and groups to find 
new, innovative ways to reduce their impacts on the ambient environment. Does the 
policy place all the initiative and burden on public agencies, or does it provide incen-
tives for private parties to devote their energies and creativities to find ways to reduce 
environmental impacts?
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9.1.6 Enforceability
206As mentioned in learning unit 8, policies must be enforceable. If they are not, there will be 
no reason to implement the policy. The two aspects that are important in enforcement 
are monitoring and sanctioning, and are explained in the prescribed textbook.

9.1.7 Material balance issues
207The material balance aspect was discussed in learning unit 2. One of the important 
dimensions of a pollution control policy is how well it deals with these potential cross 
media transfer problems.

9.1.8 Moral considerations
208These considerations are based on ethical issues and people will hold different views 
on these. It is important to remember that in the end any environmental legislation is 
dependent on a political decision. Therefore, these moral considerations must be taken 
into account when decisions are made. However, it is seldom clear if this has been done 
or if only the vested interests of certain interest groups have been taken into account.

9.1.9 Government failure
209This point refers to systematic tendencies and incentives within legislatures and regulat-
ing agencies that work against the attainment of efficient and equitably public policy. 
The policy process is a political phenomenon. As such, policy outcomes are affected by 
the vagaries of the political struggle, by continuous attempts to accumulate and wield 
influence and by simple grandstanding and political theatric.

Activity  9

(1) Critically discuss the criteria for evaluating environmental policies.
(2) Apply the criteria mentioned in this learning unit to the Tobacco Products Control 

Amendment Act No, 12 of, 1999, of South Africa. This Act is available on the following 
website: http://www.doh.gov.za/search/index.html. The following is a brief summary 
of the Act:

• The Department of Health took the initiative of amending the tobacco legislation 
with the aim of preventing harmful effects of tobacco products on the South African 
population. As custodian of health services and standards, the Department has 
a moral obligation to the population to protect them from the hazardous effects 
of tobacco products. The regulations of the Act were gazetted on 03 December 
1999 for public comments for a period of three months, which ended on 03 March 
2000. The Act aimed at, among other things:

• prohibiting advertising of tobacco products on goods other than tobacco products, 
promotion of tobacco products through sponsored events and the free distribu-
tion of tobacco products as gifts or cash prizes.

• protecting children, youth and other vulnerable groups from being bombarded 
by messages that associate tobacco products with glamour, success, a fun filled 

lifestyle and prosperity, as these groups will start a lifelong and deadly addiction 
from an early age.

• protecting the rights and health of non-smokers, as passive smoking detrimental 
to their health. Research has proven that children whose parents are smokers are 
more likely to suffer from, among other diseases, asthma, emphysema, bronchitis, 
lung infections, wheezing, pneumonia and colds.

• banning advertising and sports sponsorships by companies of tobacco products, 
bringing to an end promotional campaigns that contribute to the widespread 
use of tobacco.

• regulating and reducing nicotine and tar content in tobacco products. From 31 
December 2000, cigarettes sold in South Africa will not contain more than 1,5mg 
tar and 1,5mg nicotine per cigarette and from 31 December 2002 cigarettes will 
not contain more than 1,2mg tar and 1,2mg nicotine per cigarette.

These aims will be achieved by creating smoke-free public places. The legislation 
stipulates that public places should have smoking and non-smoking areas, and 
that not more than 25% of public places including the workplace, restaurant, pub, 
shebeen or bar should be allocated for smoking. A concrete wall or solid partition 
should divide the smoking area from the non-smoking area. The smoking area should 
have ventilation in the form of a window or electronic ventilation. If the floor space 
takes only 32 people no smoking is allowed at all. Health warnings on packaging of 
all tobacco products available in the South African market are compulsory to ensure 
that people who purchase cigarettes are aware of the dangers of their habit. The 
Act is aimed at ensuring clear terms of enforcement or fines in breaking any of the 
above legislation. Fines will be enforced on those who do not adhere, for instance a 
fine of up to R200 fine will be charged for smoking in a non-smoking area. Children 
under the age of 16 years are not allowed to purchase tobacco products and retailers 
can be fined should they be found selling tobacco products to children. A smoke-
free environment will limit the number of tobacco-related illnesses from which the 
population suffers. This will thus relieve health centres of the responsibility of treating 
such disease and instead allow them to divert those resources to other areas of care.

Source:  (http://www.doh.gov.za/search/index.html) [edited]

(3) Given the criteria mentioned in this learning unit, explain why certain environmental 
policies would not be implemented.

Feedback

You could start by explaining the criteria for evaluating environmental policies. As you explain 
them you will notice that these criteria can be used in life general to make decisions.

Economics in action revisited
210It is clear that, for environmental policies to be successful they must satisfy a large num-
ber of norms or criteria. This makes the formulation and implementation of such policies 
extremely difficult. In many instances environmental policies satisfy only some of these 
criteria.

http://www.doh.gov.za/search/index.html
http://www.doh.gov.za/search/index.html
http://www.doh.gov.za/search/index.html
http://www.doh.gov.za/search/index.html
http://www.doh.gov.za/search/index.html
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Further reading
211The following websites provide more information on environmental economics in general:

The Organization for Economic Co-operation and Development (OECD), www.oecd.org/
env, publishes many studies on the effectiveness of different types of environmental 
policies in various countries;

Refer also to the papers of the World Bank environmental group: www.worldbank.org/
enviro

www.mhhe/field6e

Study unit 10

Decentralised policies: liability laws, property rights, 
and voluntary action

ECONOMICS IN ACTION

“The market knows best.”
Source: Unknown

213From the discussions in the previous learning units, it is clear that the assumption has 
always been that the proper functioning of the market mechanisms will result in an ef-
ficient level of emissions. We also know that, the market only functions properly if all the 
costs are included in prices and if the environment is competitive. However, it was also 
clear that owing to many market failures, markets in environmental goods and services 
do not perform in a competitive fashion. Therefore, policies that are based on the mar-
ket mechanism try to create situations in which the market mechanism can be used by 
individuals to attain efficient levels of emissions.

214Given the criteria discussed in learning unit 9, learning units 10 to 13, discuss different 
types of policies. Decentralised policies allow individuals involved in a case of environ-
mental pollution to work it out for themselves, either through informal negotiations or 
formal interactions in a court of law.

Key concepts

decentralized policies liability
compensation  common law 
strict liability  negligence
joint and several liability non-joint liability 
probabilistic basis transaction cost 
property rights public goods
free-riding  payment for environmental services 
moral suasion  voluntary action
Coarse theorem

http://www.oecd.org/env
http://www.oecd.org/env
http://www.oecd.org/env
http://www.worldbank.org/enviro
http://www.worldbank.org/enviro
http://www.worldbank.org/enviro
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10.1 LIABILITY LAWS

Study pages 185–191

215The principle behind liability laws is to get polluters to make careful decisions. Knowing 
that they will be held liable for environmental damages helps them to internalise what 
would be otherwise be ignored as external effects. The laws are incentives for people or 
firms to change their behaviour. Consider Figure 10.1 (Field & Field, 2016:186). Basically 
the environmental damages, which were external to the polluter, become costs for the 
polluter. These costs will influence the production decisions. Costs influence the supply 
and with higher costs, less can be produced (as can be seen by the movement of e1 to e* 
in Figure 10.1 in (Field & Field, 2016:186). Again it is a question of trade-offs. If emissions 
are reduced, the marginal abatement costs increase.

10.2 PROPERTY RIGHTS

Study pages 191–197

216Property rights are the main institutional arrangement in most developed and develop-
ing countries. The prescribed textbook again uses the example of the lake bordered by 
two firms. The problem arises because it is not clear who has the initial right to use the 
lake. We could argue that the presence of the food-processing firm causes damages on 
the waste-disposal firm because its presence makes it necessary for the latter to take 
special efforts to control its emissions. This is an important argument. Both firms can 
therefore have property rights. This is crucial, because the owner of property rights can 
decide how to use the property and can negotiate with anybody else who wants access 
to the asset. What follows is the Coase theorem. According to this theorem, by defining 
property rights, we can establish the conditions under which decentralised bargaining 
can produce efficient levels of environmental quality. It is not important who owns the 
property rights, but property rights must be defined.

217For a property rights approach to work, it is important that certain conditions be met. 
The key is that there must be well-defined property rights and that competitive markets 
must exist. Factors that could obstruct the results of the property rights approach are 
the existence of transaction costs and the absence of markets.

10.3 VOLUNTARY ACTION

Study pages 197–201

218Voluntary action refers to cases where people engage in pollution-control behaviour in 
the absence of any formal legal obligation to do so.

Activity  10

(1) Explain the two advantages that decentralised policies have over the other types of 
public policies.

(2) Illustrate by means of a graph the principle behind liability laws.
(3) Differentiate between common law and statutory law.
(4) Explain why is it not important who initially owns the property rights in the Coase 

theorem.
(5) Explain the principle behind the property rights approach as a decentralised envi-

ronmental policy.
(6) Explain the conditions that must be met for a property rights approach to work.
(7) Explain the factors that hinder the property rights approach from achieving an ef-

ficient level of emissions. Also indicate how these problems can be solved.
(8) Briefly explain the market for green goods. Illustrate it by means of a graph.
(9) For voluntary action to take place, moral suasion and informal community pressure 

should be effective. Briefly discuss these two programs.

Feedback

In this learning unit, you have learnt about the three important decentralised approaches 
to environmental quality improvement. The first one is the reliance on liability laws which 
require polluters to compensate those whom they have damaged. The second approach was 
reliance on the institution of private property rights. Finally, you learnt about moral suasion 
and informal community pressure which is useful, when it is impossible to measure the emis-
sions stemming from particular sources. By doing the activities in this learning unit you will 
acquire negotiation skills.

Economics in action revisited
219Given certain conditions, the market mechanism will solve many environmental problems. 
This is especially the case where property rights are clearly defined.

Further reading
220Most of the textbooks in the library on Environmental Economics cover this topic.

221Also consult the following website: www.mhhe/field6e
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Study unit 11

Command-and-control strategies: the case of 
standards

ECONOMICS IN ACTION

NATIONAL NORMS AND STANDARDS FOR THE MANAGEMENT OF ELEPHANTS IN 
SOUTH AFRICA

Adequate enclosure

(1) An elephant must be kept in an area that is adequately enclosed.
(2) The perimeter fence must be

(a) a minimum height of 2.4m and a minimum of 20 strands; and
(b) electrified on the side occupied by the elephant in accordance with the 

requirements of Annexure VI.

Administration of drugs and sedation

(1) The administration of drugs to an elephant must be in accordance with the  
Medicines Control Act, 1965 (Act No 101 of 1965).

(2) An elephant must

(a) only be sedated as an extraordinary measure;
(b) not be sedated repeatedly; and
(c) only be sedated for the purpose of temporarily immobilising or tranquilis-

ing it –

Composition of groups for translocation

An elephant may not be translocated if it is –

(a) part of a cow-calf unit –

(i)   unless the entire cow-calf unit, including the matriarch and juvenile 
bulls, is translocated; or

(ii)   there are calves less than 2 months old in the cow-calf unit;  part of a 
group comprising only juvenile elephants, unless-

(iiii)  the entire group is translocated;
Source: Government Gazette No. 29674, 2 March 2007. Vol 501 

222The above extract is about some of the draft norms and standards for the management 
of elephants in South Africa. This is typical of a command-and-control policy. All behav-
iour is carefully stipulated, the height of the fence, how and when elephants may be 
drugged and sedated and which elephants may be translocated? Nothing is left to the 

market mechanism to attain an efficient level of management, or in the case of pollution, 
an efficient level of emissions.

223In this learning unit you will learn about a command-and-control approach to public policy.

Key concepts

standards compliance costs
ambient standards  emission standards 
technology standards  equimarginal principle 
equi-proportional cutback  output based standards 
fuel efficiency  emission per unit of output 
technology forcing  marginal penalty function 
self-monitoring  continuous assessment
remote monitoring technology  initial compliance 
continued compliance

11.1 STANDARDS

Study pages 202–212

224A standard is a mandated level of performance that is enforceable by law. The legal system 
is geared to operate by defining and stopping illegal behavior, the standards approach 
conforms to this mind set system. A classic example of a standard is a speed limit which 
sets maximum rates that drivers may legally travel. The firm has to incur the necessary 
abatement cost in order to adhere to the standards. This is why this policy approach falls 
under the category of command-and-control strategies. The firm can do nothing; the 
standard is set in an administrative framework, usually by local or central government. 
In a sense standards are precisely the opposite of the decentralised policies explained 
in the learning unit 10.

11.2 TYPES OF STANDARDS

Study pages 202–207

11.2.1 Ambient standards
225Ambient standard refers to the qualitative dimensions of the surrounding environment. 
It is a never-exceed level for some pollutant in the ambient environment. It cannot be 
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enforced directly; instead, the source of the emissions must be determined. Ambient 
standards are expressed in terms of average concentration levels over some period of 
time. Averaging means that the short term ambient quality levels may be worse than the 
standard, as long as this does not persist for too long and it is balanced by periods when 
the air quality is better than the standard.

11.2.2 Emission/Effluent standards
226Emission standards are never exceed levels applied directly to the quantities of emissions 
from pollution sources. They are expressed in terms of quantity of material per some 
unit of time for example, grams per minute or tones per week. Ambient and emission 
standards are linked by meteorological and hydrological phenomena. This link is affected 
by human decision.

11.2.3 Technology design/engineering standards
227A technology standard dictates certain decisions and techniques to be used by polluters 
such as particular equipment or operating practices. Refer to Exhibit 11.1 (Field & Field, 
2016:206).

228The three types of standards discussed above can be used in combination in command-
and-control policies.

11.3 THE ECONOMICS OF STANDARDS

Study pages 207–212

229This section discusses a number of problems associated with the setting of standards. 
The setting of standards may seem to be a straightforward matter: some government 
official decides on the average or absolute level, and thereafter every firm must comply. 
However, this process is not so easy in practice. Problems arise regarding what the level 
should be, whether a blanket approach should be used and what the role of the equi-
marginal principle should be.

11.3.1 Setting the level of standards
230The problem here is determining where standards should be set. The major problem is 
that, as it is always the case with the environment, we do not have all the information 
needed to set the standard at which marginal abatement costs are equal to marginal 
damages, in other words at the efficient emission level.

231The “zero-risk” level mentioned in Field & Field (2016:207) is based on this lack of infor-
mation. If we do not have all the relevant information, we would rather play it safe. This 
“zero-risk” level is the same as the so-called precautionary principle in environmental 

economics. Usually when much uncertainty exists, the precautionary principle is fol-
lowed. If we do not know with a reasonable degree of certainty, then it is better not to 
act. In a certain sense the precautionary principle is an easy way out of the problem of 
a lack of information.

11.3.2 Uniformity of standards
232The question here is whether standards should be set at the same level for all polluters 
in all geographical regions. According to Figure 11.2 (Field & Field 2016:208) this cannot 
be the case, because the efficient levels in two different regions differ. Having different 
efficient levels for each region would solve the problem. However, the more those poli-
cies are tailored to each and every specific situation of pollution, the higher the costs of 
enforcing them. Again, this is again a typical trade-off situation.

11.3.3 Standards and the equimarginal principle
233Once again, the equimarginal principle is again important here, because we may be 
confronted with multiple emission sources of the same effluent. Also remember that the 
efficient level is defined by the minimum marginal abatement cost function and that the 
different sources of emissions must have the same marginal abatement costs to have an 
efficient level of emissions.

11.4 STANDARDS AND INCENTIVES

Study pages 212–215

234This section examines whether or not standards provide incentives to change the way 
in which production and pollution takes place. There are no incentives in the short term, 
whereas there could be incentives in the long term, depending on the focus of the 
standards that is whether they are input-based or output-based. Also note the case of 
perverse incentives and “technology forcing”.

11.5 THE ECONOMICS OF ENFORCEMENT

Study pages 215–219

235In this section two aspects of enforcement are discussed, namely enforcing emission 
standards and enforcing technology standards.

236The prescribed textbook discusses enforcing emission standards using the marginal 
penalty function. (See Fig 11.5 in Field & Field, 2016:216). This curve gives the expected 
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penalties that a firm faces for violating an emission standard. If the standard is set at e*, 
while the marginal penalty function is zero to the left of e* on the horizontal axis the firm 
is only penalised for emissions in excess of the standard. The slope of the MPC indicates 
that penalties will increase as the size of the violation increases. The firm will move from 
eo leftwards on the horizontal axis because marginal abatement costs are below the 
marginal penalty costs. It will stop at e1, because if it moves further to the left (lowering 
emissions), the marginal abatement costs will be higher than the amount that it would 
save in terms of reduced penalties. The penalty amount will be e*–e1. Note the different 
ways in which non-compliance can be reduced.

237Enforcing technology standards is much easier. The focus here is on initial compliance 
and continued compliance.

Activity   11

(1) By means of a graph, discuss the meaning of standards.
(2) Briefly explain the command-and-control (CAC) approach.
(3) Explain why average concentration levels are used in ambient standards.
(4) Critically analyse the three different types of standards.
(5) Name the different bases on which emission standards can be set.
(6) Describe the use of technology standards in command-and-control policies.
(7) Explain why the precautionary principle will be followed in cases where there is 

not enough information available on the influence of emissions. Use a graph to 
illustrate your answer.

(8) Can an efficient level of emissions be attained in two different regions, for example 
an urban and a rural region? Use a graph to illustrate your answer.

(9) Explain how the equimarginal principle can be used in a policy where standards 
are used to attain an efficient level of emissions.

(10) Explain why standards as a command-and-control policy, are ineffective in the short 
term in reducing emissions to efficient levels in cost-effective ways.

(11) Explain how the lowering of compliance abatement costs could serves as an incen-
tive for a firm to spend money on research and development of new technology.

(12) Explain how incentives in a policy of standards will differ depending on the focus 
of the standard: per unit of input or per unit of output, considering the following 
formula: Total emissions = total output x inputs used per unit of output x emissions 
per unit of input.

(13) Discuss how emission standards can be enforced. Use a diagram to illustrate your 
answer.

(14) Explain how it would be possible to reduce non-compliance with environmental 
standards.

Feedback

In this learning unit you learnt about the setting of standards which is a popular approach 
to Environmental Economics. This approach is called the command-and-control approach 
because, it involves of public authorities providing certain limits to polluters by enforcing 
them through appropriate enforcement institutions. Setting of standards involves problems 
of cost-effectiveness and the equimarginal principle.

Economics in action revisited
238We have seen that standards must be implemented according to precise specifications. 
There is no alternative for the polluter but to follow the standards as set out by law. This 
is why it is called a command-and-control approach. It is very easy for the regulating 
agency to impose, but there are some problems involved. By observing the way in which 
the economy functions, we able to identify such standards.

Further reading
239The Department of Environmental Affairs gives standards for various aspects of the natural 
environment. http://www.environ.

240Also consult the following website:

241www.mhhe/field6e

http://www.environ/
http://www.environ/
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Study unit 12

Incentive-based strategies: emission charges and 
subsidies

ECONOMICS IN ACTION

242PRESS RELEASE: CARBON TAX DISCUSSION PAPER as indicated in the 2010 Budget Re-
view. This paper, which seeks to complement the regulatory efforts of the South African 
government in addressing environmental challenges, is available on the National Treasury 
website: www.treasury.gov.za

The paper follows the announcement by South Africa at the 2009 Copenhagen con-
ference of our intention to reduce greenhouse gas emissions by 34 per cent by 2020 
and 42 per cent by 2025 below the business as usual scenario. The Long Term Mitiga-
tion Scenarios and the recently published National Climate Change Response Green 
Paper (2010) recognise the use of market-based policy measures, such as an escalating 
carbon tax, to price carbon so that the cost of climate change can be reflected in the 
price of goods and services.

Carbon Tax Discussion Paper

244The carbon tax discussion paper, “Reducing Greenhouse Gas Emissions: The Carbon Tax 
Option”, follows the 2008 announcement of an electricity generation levy of 2c per kWh, 
which was the first explicit carbon tax to be introduced in South Africa. A carbon tax 
seeks to reflect the external costs of greenhouse gas emissions causing climate change, 
and should help to create a level playing field between high- and low-carbon emitting 
sectors. The early adoption of a low-carbon growth path can also result in competitive 
advantages in low-carbon technologies and create incentives for research, development, 
and increased levels of innovation.

245The paper discusses the economics of climate change, the role of carbon taxes in reducing 
emissions at the least cost possible, and compares regulatory and market-based policy 
measures as well as carbon taxes and emissions trading schemes.

246The design of a carbon tax is best done by focusing on the definition of an appropriate 
tax base and measures to mitigate potential adverse impacts on low-income households 
and on the trade competiveness of certain sectors. The paper argues that the gradual 
phasing in of a carbon tax is the best way to deal with competitiveness concerns.

There are three options for imposing a carbon tax

1. an emissions tax applied directly on measured carbon dioxide emissions;
2. an upstream tax on fossil fuel inputs based on the carbon content of the fuel 

(e.g. coal);
3. a downstream tax imposed on the outputs or products generated from fossil 

fuels (e.g. electricity or liquid fuels).

247A carbon tax imposed directly on all measured emissions of carbon dioxide appears 
to be the most appropriate. The second-best option is to tax fossil fuel inputs such as 
coal, crude oil and natural gas, based on the carbon content of these fuels. Both op-
tions create adequate incentives to encourage behavioural changes. A tax on actual 
measured emissions would require appropriate institutional capacity to measure, 
monitor and verify actual emissions. An upstream tax would be based on the esti-
mated carbon content of the fuel in question and could piggyback on the existing tax 
administrative system. In the case of an upstream tax, its design could also include a 
crediting system to encourage the development and adoption of technologies such 
as carbon capture and storage.

248Other design considerations include:

 y To provide certainty to taxpayers, the level of the tax should be phased in.
 y Over-time tax rate should be equivalent to the marginal external damage costs 

of carbon dioxide emissions to effect the appropriate incentives.
 y Distributional concerns need to be dealt with in a transparent and targeted 

manner (e.g., improved targeted provision of free basic electricity and improved 
subsidised public passenger transport).

 y The tax should, as far as possible cover all sectors.
 y Relief measures to deal with competiveness concerns, if any, should be limited 

and of a temporary nature. The proposed tax incentive for energy efficiency sav-
ings might be an appropriate intervention in this regard.

249The phased introduction of the tax at initial low rates, with a commitment to phase-
in increased levels of taxation over a specific time period, would provide certainty 
and an opportunity for taxpayers to adjust to the new tax. This would also provide a 
strong price signal to both producers and consumers to change their behaviour over 
the medium to long term.

Issued by: National Treasury 13 December 2012. Source: www.treasury.co.za. 
Source : Adapted from: www.treasury.co.za

251According to this press release by the South African Treasury, charges (carbon taxes) on 
electricity usage were introduced in 2008. Environmental charges create formulation and 
implementation problems in practice.

252In this unit and the following learning unit, we focus on incentive-based strategies. The 
idea is for, the government to set overall objectives and rules and then to give firms 
latitude in their normal production activities so that they adopt cost-effective pollution-
control procedures and technologies. The two incentive policies are: emission charges 

http://www.treasury.co.za/
http://www.treasury.co.za/
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and abatement subsidies; and transferable discharge permits. This learning unit discusses 
the first of these policies, namely, emission charges and abatement subsidies. The next 
learning unit discusses transferable discharge permits.

Key concepts

incentive-based policy  emission charges/emission taxes 
subsidies  transferable discharge permits/market based incentives 
competitive pressures  two-part emission charge 
transfer payment  equimarginal principle 
zoned emission charge  uncertainty 
double-divident hypothesis  tax revenues 
monitoring requirements  opportunity cost

12.1 EMISSION CHARGES

Study pages 221–245

253Emission charges/emission charges are an important aspect of policies in Environmental 
Economics. The idea behind emission charges is that, the consumer and producer pay for 
the services of the environment. It therefore becomes an input just like any other input 
in the production process. With a price (and thus costs) put on environmental services, 
they will have to conserve this input just like any other input to keep costs down.

12.1.1 The economics of an emission charge
254To understand the economics of emission charges, check the Table labelled: an emission 
charge in (Field & Field, 2016:224). The idea is to minimise costs, therefore both marginal 
abatement costs and the costs of the charge (a tax) must be reduced. As the rate of emis-
sions by the firm declines the marginal abatement costs increases while the tax payable 
due to the implementation of charges decreases. This will continue as long as the tax 
rate is above the marginal abatement costs. The reduction in emissions will stop when 
the marginal abatement costs are equal to the charge on emissions. Emission charges 
are more expensive for the firm than complying with emission standards.

12.1.2 The level of the charge
255Setting the exact level of the charges is difficult. If the marginal damage function is known, 
we would set the charge to produce the efficient level of emissions, where marginal dam-
ages equal marginal abatement costs. The firms total costs of emission control consists 
of total abatement costs and total tax payments (the charges). The total tax payments 

involve real resources and real social costs. The emission charges are transfer payments 
made by the firms to the public sector and to those in society who benefits from the 
resulting public expenditures.

12.1.3 Emission charges and cost-effectiveness

256When the same tax rate is applied to different sources with different marginal abatement 
cost functions, and each source reduces its emissions until its marginal abatement costs 
equal the tax, then marginal abatement costs will automatically be equalised across all 
the sources. This means that where there are multiple emission sources producing the 
same effluent meaning that the emissions of all sources are uniformly mixed together; 
that is, the emission from one source has the same marginal impact on the ambient 
quality levels as those from other sources, and then the equimarginal principle must 
apply. The principle states that in order to get the greatest reductions in total emissions 
for a given total abatement cost, the different sources of emissions must be controlled 
in such a way that they have the same marginal abatement cost. Note that Figure 12.3 
(Field & Field, 2016:228) is the same as Figure 11.3 (Field & Field 2016:210) and Figure 5.5 
(Field & Field, 2016:94).

12.1.4 Emission taxes and non-uniform emissions

257Here we address the problem of when emissions are not uniform in nature. (See Figure 
12.4 in Field & Field, 2016:231). A single emission charge applied to both sources will not 
be fully efficient. A single emission charge deals only with the problem of differences 
in marginal abatement costs, not with differences in damages caused by the emissions 
from different sources.

12.1.5 Emission charges and uncertainty

258Uncertainty is caused by the lack of knowledge of the marginal abatement costs of differ-
ent firms. Administrative agencies often do not know exactly the emissions produced by 
each source and their impacts on humans and the ecosystem. In Figure 12.6 (Field & Field, 
2016:234), two marginal abatement costs curves are given. We see that the inelastic curve 
causes a much lower reductions in emissions, while the elastic marginal abatement curve 
causes a much greater reduction in emissions. Usually regulators do not have information 
on the marginal abatement costs and they are not sure how different firms will react to 
the implementation of charges.

12.1.6 Emission charges and tax revenues

259Uncertainty also plays a role here. Depending on the elasticity of the marginal abatement 
cost curve, the tax revenue will also change. Usually, in the case of an elastic marginal 
abatement costs curve, the decrease in taxes is much greater than in the case of an in-
elastic marginal abatement costs curve.



60  61 

ECS2606/1

12.1.7 Emission charges and the incentive to innovate

260It is important to note the difference between emission charges and standards. Costs 
savings in the case of emission standards are lower than in the case of emission charges 
and there is no motivation for firms to automatically reduce their emissions with emis-
sion standards.

12.1.8 Emission charges and enforcement costs

261Charges pose a different type of enforcement problem than standards. Any charge system 
requires accurate information on the item to be taxed. Charges require the monitoring.

12.1.9 Other types of charges

 y Carbon footprint
262A carbon footprint is the amount of carbon dioxide emitted, directly and indirectly, dur-
ing an activity or over the lifespan of a product (Wiedmann & Minx 2008). During the 
production and consumption of goods and services, greenhouse gases are emitted into 
the atmosphere. Greenhouse gases are all gases, including carbon dioxide, that have 
the ability to capture and store heat. A certain amount of greenhouse gas is natural and 
helps to create a world in which humans can live. Without any greenhouse gases, the 
average temperature of earth would be about -19°C (World Meteorological Organisa-
tion), which would be too cold to sustain human life. Thus, it is good to have a certain 
amount of naturally occurring greenhouse gas in the atmosphere. However, owing to 
additional greenhouse gases being emitted during production and consumption, the 
earth is warming up too much; this is called global warming. Therefore, the amount of 
greenhouse gas emitted into the atmosphere is an important environmental impact that 
requires investigation; one way to measure this is through carbon footprinting.

12.2 DISTRIBUTIONAL IMPACTS OF CHARGES
263There are two primary impacts of effluent charges on the distribution of income and 
wealth, namely: impacts on prices and output of goods and services affected by the 
changes and effects from expenditure of tax funds generated by the charges.

12.3 ABATEMENT SUBSIDIES

Study pages 240–244

264Abatement subsidies are essentially charges in terms of the incentive effect to change 
the behaviour of a firm. Use Table 12.1 in (Field & Field, 2016:241) to ensure that you un-
derstand the principle.

Activity  12

(1) Explain why a firm would reduce emissions until marginal abatement costs are 
equal to the charge on emissions.

(2) Explain why a firm would not continue to pollute and pass the charge on to the 
consumers when charges are implemented on emissions.

(3) Compare the emission charge approach with an emission standard approach. Ac-
cording to which approach will the costs be high for a firm?

(4) Explain how a two-part emission charge would overcome the problem of a flat tax 
rate causing the total tax payments of a firm to exceed remaining damages.

(5) Explain how multiple sources of emissions can be controlled by using the equi-
marginal principle.

(6) Briefly discuss the following:

• Emission charges and cost effectiveness
• Emission charges and nonuniform emissions
• Emission charges and uncertainty
• Emission charges and tax revenues
• Emission charges and incentive to innovate
• Emission charges and enforcement costs
• Carbon footprint

(7) Explain why an equi-proportional cutback (“everybody should be treated alike”) 
would violates the equimarginal principle.

(8) Explain how zoned emission charges could solve the problem of having to tackle 
non-uniform emissions with a policy of charges.

(9) Explain how the nature of the marginal abatement cost curve can determine how 
much tax will be paid on the implementation of emission charges.

(10) Explain how a firm can reduce its costs through increased research and develop-
ment when an emission charge is implemented.

(11) Describe why an abatement subsidy is essentially the same as an emission charge.

Feedback

In this learning unit you learnt that the emission charge deals with the problem of pollution 
by putting a price on something that has been free and overused. Emissions require effective 
monitoring.

Economics in action revisited
265In this study unit, we discussed the role of charges versus that of standards, problems 
with implementation and the methods to solve these problems were discussed in this 
learning unit. Given the use of charges as an incentive-based-policy in Environmental 
Economics, we can expect their role to become important in the future. The role of the 
market is important than in the case of direct policies. This is clear from the South African 
experience as indicated at the beginning of this learning unit.

Further reading
266Most of the textbooks in the library on Environmental Economics cover this topic.

267Also consult the following website:
268www.mhhe/field6e
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Study unit 13

Incentive-based strategies: transferable discharge 
permits

ECONOMICS IN ACTION

269The Dutch nutrient quota system: past experiences and lessons for the future

Extracts from Section 7: Implications for policy reform

The Dutch experience with the phosphate quota programme provides considerable 
experience and data to draw on. The implications for policy reform can be summa-
rised as follows:

Baseline data and permit allocation: There must be accurate data on the baseline for 
permit allocation together with a reliable and accurate system of monitoring and ac-
counting. Theoretical studies commonly state that “regulators influence the success 
of tradable permits systems by permit allocation mechanisms”. The evaluation of the 
Dutch phosphate quota programme shows that initial quota was over-allocated 10 
to 25%.

Consistency: Ambiguous property rights complicate any environmental regulation but 
can cripple a regulation around trading of the rights. In the context of permit systems 
regulatory uncertainties arise for two main reasons: (1) the uncertainty of the continu-
ance of the system, and (2) the uncertainty of the introduction of future constraints 
on permit use. There must be confidence in the stability of the policy system for a 
reasonable period of time. Without this participants will not trade. Consequently, policy 
uncertainty incurs aggregate welfare losses because of misallocation of resources to 
produce the permitted output. The process of a decision on alternative policies can 
generate uncertainty. It can also be created through the prospects of policy changes 
and even by uncertainty about the implementation of programmes to enhance trade. 
Because these factors are likely to be present to some extent in future trading pro-
grammes, it is important to understand their implications on market performance in 
order to judge and evaluate such programmes accordingly.

Permit unit: Specifically for the control of non-point source pollution it is common to 
use a proxy for the environmental impacts. The Dutch permit system uses livestock 
numbers as an indicator of the environmental impacts from animal waste. For a permit 
system based on such a proxy to be environmentally effective it has to be combined 
with other policy measures that directly aim at the emissions. However, such measures 
will undermine the effectiveness of the permit system. Besides, the discussion about 
additional policy measures leads to policy uncertainty. 

Autonomous developments: Environmental pollution is not influenced by governmental 
policy only. Autonomous developments, such as technological, structural and market

developments also affect pollution levels and their impact can be positive or negative. 
Policy makers in general appear to be far too optimistic with respect to the effects 
of both regulations and autonomous developments. It should be a prerequisite to 
use ex-ante studies in policy design to prevent policies being developed based on 
pertinently unrealistic assumptions.

Timing: The Dutch example shows that a tradable permit system as the single policy 
instrument to achieve policy targets might only work when actual pollution and 
policy targets are reasonably close. Therefore it is important to act in a timely fashion. 
If the quota system had been introduced in the late 70s the manure problem would 
probably long have been solved.

Commitment: A strong policy commitment to the system and its objectives is crucial. 
The constituency of political support should include the affected parties and the im-
plementing agency. Specifically in agriculture, where there are many relatively small 
enterprises, support should include agencies providing administrative assistance. 
Otherwise conventional transaction costs can be very high.

Source: Wossink (2003:15–16). 

271The above mentioned report relates to a manure surplus (due to livestock farming) 
in the Netherlands. Excess manure leads to over-application of manure on crops and 
consequently emission into groundwater. From the extract we can see that there are a 
number of aspects that are important in implementing transferable discharge permits. 
These aspects can be added to those in the prescribed textbook as general principles.

272This learning unit discusses the second incentive-based strategy, namely transferable dis-
charge permits. The transferable discharge permits works through decentralised market 
interactions of polluters themselves.

Key concepts

transferable discharge permits credit trading program 
cap-and-trade program gains from trade 
transaction costs transfer coefficients
competition monitoring

13.1 GENERAL PRINCIPLES

Study pages 245–261

273In a system of transferable discharge permits the polluters are allocated a certain number 
of emission permits, which gives the owner the right to emit one unit of the waste material 
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specified in the plan. These permits are transferable and can be sold and bought in the 
market. There are two types of transferable discharge permits: credit trading programmes 
and cap-and-trade programmes.

274The equimarginal principle is again important. There will be gains from trade in trans-
ferable discharge permits until the marginal abatement costs are equalised. For this to 
happen there must be a market for permits.

275A number of other issues are discussed in the prescribed textbook. Take note of the 
following:

276The initial rights allocation: The issue here is how the initial permits are distributed 
among polluters.

277Establishing trading rules: The governing agency may decide on certain rules or may 
leave the market and participating polluters to decide on these for themselves. Whatever 
method is followed, the transaction costs of the transactions must be lowered.

278Reducing the number of permits: After the initial distribution of permits, the efficient 
level of emissions should decrease. This implies that the number of permits should also 
decline. The question is how is this done?

279Non-uniform emissions: The problem here is similar to the one encountered under ef-
fluent charges.

280CAPs and problem of competition: The more participators in a market, the better the 
market functions. Competition is increased, but the idea is to contain pollution. If, for 
example, the regional market is increased, to increase competition, it could be that the 
emissions are distributed over a larger geographical area. The same number of polluters 
is still active but the geographical area is now larger.

281CAPs and enforcement: the administrative agency must keep track of two things: the 
number of permits in the possession of each source and the quantity of emissions from 
each source. The administrative agency must be able to monitor polluters to see whether 
emissions at each source exceed the number of permits it holds.

282CAPs and the incentive for research and development: A good environmental policy 
must be able to create strong incentives for firms to seek better ways to reduce emissions. 
Emissions standards are weak in this regard, whereas emission charges are stronger. 

283CAPs and uncertainty: If emission control costs are uncertain, we can’t be certain what 
price permits will trade for when the quantity of the cap is set at some particular level. 
If the cap is set too high, permit prices will be too low, weakening their incentive. If the 
cap is set too low, permit prices could be very high, leading to economic disruption and 
volatile permit market.

Activity  13

(1) Define transferable discharge permits.

(2) Critically evaluate the two types of transferable discharge permits, namely credit-
trading programmes and cap-and-trade programmes.

(3) Describe how the buying and selling of permits among polluters could lead to the 
distribution of total emissions among polluters in a way that satisfies the equimar-
ginal principle.

Feedback

In this study unit, you learnt about a very important type of market trading system, namely, 
transferable discharge permits. In permit trading system, individual sources are controlled 
through the buying or selling of permits that place limits on their emissions.

Economics in action revisited
284We have seen that a number of aspects play an important part in transferable discharge 
permits. This approach can be used for a great number of pollutants, from manure to 
greenhouse emissions!

Further reading
285Every single Environmental Economics textbook contains a section that discusses the 
transferable discharge permits.

286Also consult the following website:

287www.mhhe/field6e
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Study unit 14

The global environment

ECONOMICS IN ACTION

288“A strong message from the Stern Review is that action on climate change also holds 
opportunities. Rather than burying ourselves in despair over the costs of action or the 
potential catastrophic effects of inaction, we have a responsibility to explore and reap 
the benefits of combating climate change. The Stern report gives impetus to businesses 
and governments to begin exploring new sources of competitive advantage in clean 
and renewable technologies – creating access to cleaner energy for development, 
reducing air pollution, and improving health and food security. Rather than viewing 
action on climate change as a burden, the message is that action on climate change 
holds myriad opportunities for investment. ”

Source: Extract from statement by Mr. Marthinus van Schalkwyk, 
Minister of Environment and Tourism, South Africa, 31 October 2006.

290The above statement points out that, we should not view everything about the deg-
radation of the environment in a negative way. It is true that the consequences of hu-
man activity lead to the degradation of the environment which will eventually have 
a negative effect on humans and the environment. Nevertheless, a change in human 
behaviour could alter these negative consequences and create environmentally-friendly 
human activity.

291This study unit gives you background information on global environmental problems. The 
main focus is on the problems of the global atmosphere and its degradation, particularly 
stratospheric ozone depletion and the global greenhouse effect.

Key concepts

global environment  greenhouse gas 
mitigation  adaptation
agricultural and forestry cost effectiveness
Kyoto Protocol  over-exploitation 
social cost carbon  habitat destruction 
maintenance of habitats  greenhouse gas 
global warming  ecotourism
population pressure underlying incentives

14.1 GLOBAL CLIMATE CHANGE

292People around the world are struggling to come to terms with local environmental 
problems. Over the last few decades, people have had to broaden their perspectives to 
recognize that there is global environment that is critical human welfare.

Study pages 364–383

14.1.1 The physical problem

293Our current behavior is rendering the planet to be less habitable for human beings, ani-
mals, plants, seas, rivers and oceans. Our bahaviour has led to climate change or the global 
“greenhouse” effect. The principle of a greenhouse is that the enclosing glass or plastic 
allows the passage of incoming sunlight, but traps a portion of the reflected infrared 
radiation, which warns the interior of the greenhouse above the outside temperature.

14.1.2 Human and ecosystem impacts

294The impacts of global environment on humans and ecosystem vary greatly from one 
region to another and from one country to another. A sea-level rise have devastating 
impacts in certain societies such as those in Pacific islands.

14.1.3 Scientific uncertainties and human choice

295All scientific judgement shows that human produced global climate change is occurring, 
and it will get worse, if nothing is done.

14.1.4 Technical responses to the greenhouse effect

296There are many things that can be done to reduce CO2 emissions, and that come with 
different costs.

14.1.5 Reducing domestic GHG emissions

297Effective global action to combat global warming will require individual countries to 
undertake steps to reduce their GHG emissions.

14.1.6 Incentive-based approaches to reducing gas emissions

298Where there are huge differences among sources and technologies in terms of the costs 
of reducing GHG emissions, the use of incentive-based policies can get bring better results 
than the traditional command-and-control policies.
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14.2 INTERNATIONAL EFFORTS IN GLOBAL WARMING

299The greenhouse effect is a global problem that requires concerted and coordinated ac-
tion by the countries of the world.

14.3 THE KYOTO PROTOCOL

300The focal point for international reductions in GHG emissions has been the Kyoto Proto-
col, which is an agreement negotiated under the auspices of the United Nations in 1997.

14.4 A NEW GLOBAL GREENHOUSE CLIMATE AGREEMENT

301Various ideas have been put forward for an international plan that will follow the lapsed 
Kyoto Protocol. Although, the exact form of any future agreement is in doubt, the criteria 
that ought to govern an agreement are reasonably clear.

Activity   14

(1) Discuss global warming and its impact in the environment and economy.
(2) Discuss the following with regard to global warming:

• The physical problem

• Human and ecosystem impacts

• Scientific uncertainties and human choice

• Technical responses to the greenhouse effect

• Reducing domestic GHG emissions

• Incentive-based approaches to reducing gas emissions

(3) Briefly analyse the importance of International efforts in reducing global warming
(4) Explain the Kyoto Protocol
(5) Briefly analyse the new global greenhouse climate agreement.

Feedback

You will notice that there has been a rise in global environmental problems. The global green-
house effects are becoming difficult to deal with. Try to come up with strategies that you can 
use to educate your own community about global warming and its effects in the environment 
and the economy.

Economics in action revisited

302It is clear that if the incentives are changed, human behaviour can change for the better.

Further reading
303There are various organisations promoting biological diversity.

304Also visit the following websites:

The Convention on Biological Diversity (http://www.cbd.int/default.shtm):
Center for Biological Diversity (hhttp://www.biologicaldiversity.org/swcbd/).
South Africa’s biodiversity strategy and action plan at http://www.environment.gov.za/ 
US Environmental Protection Agency: http://www.epa.gov/climatechange/effects/inter-

national www.mhhe/field6e

http://www.cbd.int/default.shtm
http://www.cbd.int/default.shtm
http://www.epa.gov/climatechange/effects/international
http://www.epa.gov/climatechange/effects/international
http://www.epa.gov/climatechange/effects/international
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Study unit 15

Economic development and the environment

ECONOMICS IN ACTION

[The report] finds that those countries which invested early in environmental improve-
ments experienced virtually no tradeoff in slower growth. On the other hand, those 
East Asian countries that postponed environmental investments not only have had 
to shoulder sizeable cumulative damage costs but must now contemplate high levels 
of environmental investment for the foreseeable future. Whether these will have a 
significant adverse effect on their growth prospects remains to be seen. One factor 
working to the advantage of “late abaters” is that the unit costs of pollution abate-
ment should generally fall over time with technological innovation.

Source: O’Connor 1996:7

The economic potential in the industrial sector is predominantly located in energy- 
intensive industries. Full use of available mitigation options is not being made in either 
industrialized or developing nations

–  Many industrial facilities in developing countries are new and include the latest 
technology with the lowest specific emissions. However, many older, inefficient 
facilities remain in both industrialized and developing countries. Upgrading these 
facilities can deliver significant emission reductions.

–  The slow rate of capital stock turnover, lack of financial and technical resources, and 
limitations in the ability of firms, particularly small and medium-sized enterprises, 
to access and absorb technological information are key barriers to full use of avail-
able mitigation options.

Source: Working Group III contribution to the Intergovernmental Panel on Climate Change. (2007). 
Fourth Assessment Report Climate Change 2007: mitigation of climate change

306Firms benefit when countries change their production activities. They benefit more 
especially in the energy-intensive industrial sector that these changes could take place. 
It is also important to note that these changes are possible in both developed and de-
veloping countries.

307In this learning unit the interrelationship between economic development and the en-
vironment in developing countries is discussed. This is an important topic as more and 
more developing countries are becoming involved in the global economy. The main issue 
is to determine how sustainable the economic growth in developing countries is, as they 
are usually major exporters of primary resources. Only a few issues will be discussed in 
this learning unit.

Key concepts

economic growth economic development 
urbanization marketed output 
trade-off environmental assets
sustainability renewable resource 
non renewable resource benefit cost analysis
distribution of income lost productivity
discounting willingness to pay approach
common property externalities fertility rates
command-and-control policy incentive based policy
technology transfer globalisation 
decoupled

15.1 ENVIRONMENTAL DEGRADATION IN DEVELOPING 
ECONOMIES

Study pages 419–421

308Developed countries are faced with problems such as climate change and the rapid pace 
of species extinction. These problems have extended to developing countries as well.

15.2 ECONOMIC GROWTH AND THE ENVIRONMENT

Study pages 422–426

309From a static point of view, the relationship between the economy and the environment 
in developing countries can be explained by two viewpoints. The first is that develop-
ing countries cannot afford high levels of environmental quality because; this would 
mean lower monetary incomes and a lessened capacity to support their populations. 
The other viewpoint is based on the nature of the production activities in developing 
countries. Developing countries depend proportionately more on primary production, 
such as agriculture, and therefore run the risk of more destructive degradation of their 
environmental resources and production assets.

310However, in the long-run a different pattern comes to the fore. Note the three possible 
relationships that can be identified in developing countries. They are all about long-term 
sustainability.
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311In the 1980s the UN established the World Commission on Environment and Develop-
ment, also called the Brundtland Commission. It produced Our Common Future, other-
wise known as the Brundtland Report, which framed much of what would become the 
40 chapters of Agenda 21 and the 27 principles of the Rio Declaration on Environment 
and Development. It defined sustainable development as development that “meets the 
needs of present generations without compromising the ability of future generations to 
meet their own needs”.

312The main issues in sustainable development are as follows:

(a) Sustainable development is about biophysical limits.
(b) It goes further than the neoclassical concept of the efficient allocation of scarce 

resources.
(c) It requires a careful scrutiny of our technological choices and our social and value 

systems.
(d) It deals with decision-making under extremely uncertain circumstances.

313It is important to differentiate between the different forms of sustainable development.

314Weak sustainability. This is nearly the same as the neoclassical approach, as this approach 
assumes that natural and human capital are substitutes for each other. The sustainabil-
ity rule developed by Hartwick (Tietenberg 2003:97) therefore states that, “the focus of 
concern is on the prudent use of the returns or savings from exhaustible resources rather 
than the fact of the depletion of these resources”.

315Strong sustainability. This approach differs from the previous approach in the following 
ways. It assumes that:

(a) the natural world is finite, non-growing and materially closed.
(b) economic growth, as based on the neoclassical approach, is becoming unsustainable.
(c) the “full-world” scenario suggests that an economy cannot continue to function 

without natural capital and that human and natural capital are complements.
(d) sustainability implies non-declining natural capital.

316The safe minimum standard (SMS) approach. This approach is a “middle way” between 
the two previous approaches. Because of uncertainty about or a lack of information on the 
impact of human activity on the natural environment, the SMS focuses on the irreversibility 
and the potential social opportunity cost of human activity. The SMS is a hybrid between 
the weak and strong sustainability approaches. Where the influence of human activity 
on the natural environment is superficial, the weak sustainability approach is favoured, 
but when uncertainty and the social opportunity cost are high, the strong sustainability 
approach should be favoured.

15.3 ENVIRONMENTAL POLICY CHOICES IN DEVELOPING 
COUNTRIES

Study pages 426–434

317Developing countries still needs to design appropriate environmental policies to allevi-
ate the environmental problems. The environmental problems are the same in principle. 
They include externalities, common-property resources, public goods etc. However, the 
sociopolitical situations are different from those in developed countries. The developing 
countries can use the following:

 y Benefit-cost analysis
 y Institutional policy: property rights
 y Population policy vs environmental policy
 y Instrument choice in developing countries

15.4 THE ROLE OF DEVELOPED COUNTRIES

Study pages 434–438

318The developed countries have an important role to play in helping the developing coun-
tries to achieve the economic modernisation transition because of humanitarian reasons 
and environmental problems.

Activity  15

(1) Briefly discuss the environmental degradation in developing countries.
(2) Differentiate between economic growth and economic development.
(3) Analyse the static perspectives of the relationship between the economic growth 

and the environment in developing countries. Use a graph to illustrate your answer.
(4) Critically evaluate the three types of possible long-term relationships between the 

economy and the environment in developing countries.
(5) Discuss in detail the different approaches to sustainable development.
(6) Do humans really believe that man-made capital can be a substitute for environmental 

assets? Which perspective do you favour: weak or strong sustainability? Substantiate 
your answer.

(7) Briefly discuss the environmental policy choices for developing countries under the 
following headings:

• Benefit-cost analysis
• Institutional policy: property rights
• Population policy vs environmental policy
• Instrument choice in developing countries

(8) Analyse the role of developed countries in helping the developing countries to deal 
with environmental problems.

Feedback

Ensure that you fully understand the relationship between economic development and en-
vironmental quality.
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Economics in action revisited
319From the discussion in this learning unit, it is clear that there are frameworks that enable 
developing countries to participate in a responsible way in international trade and con-
serve their environmental resources. It is also clear that it is not always the developing 
countries that are guilty of causing pollution; developed countries are also to be blamed. 
It all depends on the technology that is used in the energy-intensive manufacturing sec-
tors in these countries.

Further reading
320The website of the Organisation for Economic Co-operation and Development contains 
helpful information. http://www.oecd.org/ and the World Trade Organization

321Also consult:

The World Trade Organisation: http://www.wto.org/english/thewto_e/whatis_e/whatis_e.
htm

www.mhhe/fie

Study unit 16

International environment agreements

ECONOMICS IN ACTION

322The collapse of the World Trade Organization (WTO) Doha Round talks on July 24, 
2006, should come as no surprise. A decade into the WTO experiment, it is clear that 
the WTO model of corporate globalization has not delivered the promised benefits 
of increased economic prosperity, while economic, social, and environmental con-
ditions have worsened in many rich and poor countries alike. Because of this failed 
record, opposition has grown worldwide to the WTO model of globalization, which 
has been driven by a narrow slice of corporate elites to suit their interests. To date, 
most press coverage of the Doha Round collapse has focused on the blame game — 
which countries’ failure to make specific agricultural concessions is to blame. But the 
under-recognized, but extremely important story is that the underlying cause of the 
breakdown is the growing rejection of the WTO, and more broadly of the corporate-
led globalization model, by many people worldwide based on this model’s effects 
on their lives.

Source: Extract from document by Wallach & James (2013)

324From this extract it is clear that negotiations on issues such as international trade and 
the environment are extremely difficult. Even the organisations and institutions that 
governed these agreements in the pre-globalised world are now coming under scru-
tiny. As a result, we often see pressure groups challenging the principles on which such 
agreements are based.

325The main issue in this learning unit is the economic principles on which international 
environmental agreements are based. In fact it is clear that economic principles play a 
secondary role in such agreements; political issues are the main driving force behind 
them. This is why it is difficult to come to an agreement when many countries are involved.

Key concepts

multicounty  international environmental agreements 
international trade convention 
protocol  treaty 
bilateral agreement  multilateral agreement 
regional agreements  polluter pays principle 
side payments  efficiency 
equity  global public goods 
technology transfer  hard bargainers 

http://www.oecd.org/
http://www.oecd.org/
http://www.wto.org/english/thewto_e/whatis_e/whatis_e.htm
http://www.wto.org/english/thewto_e/whatis_e/whatis_e.htm
http://www.wto.org/english/thewto_e/whatis_e/whatis_e.htm
http://www.mhhe/fie
http://www.mhhe/fie
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health impacts  agricultural crop losses 
Unilateral actions  substitute chemicals 
multilateral fund  trade restrictions

16.1 GENERAL ISSUES

Study pages 384–390

326Note that there are no effective enforcement institutions for international environmen-
tal agreements. Table 19.1 (Field & Field, 2016:386–389) lists some of the international 
agreements.

16.2 THE ECONOMICS OF INTERNATIONAL AGREEMENTS

Study pages 390–396

327In this section the difference between the efficient emission level for one country and the 
global efficient level for two countries in bilateral agreements is explained. Note that, we 
are working with perceived benefits and costs and that these international agreements 
are based on political issues.

328In the case of multilateral environmental agreements the issues of the distribution of costs 
are not clear. In such agreements two aspects are important, namely how to adopt meth-
ods to meet the requirements and how to share the total costs among the participating 
countries (Field & Field, 2016:393) point to three possibilities for a country to participate 
or not participate in an agreement.

329Note that for a country, it is not only the benefits and costs that are important in interna-
tional environmental agreements. There are a number of other international issues too. 
The previous learning unit raised the question of why the USA does not support the Kyoto 
Protocol. In this case, the main issue is economic competitiveness in international trade.

Activity  16

(1) Explain the difference between “the national efficient level” for one country and the 
“global efficient level” for two countries (in bilateral agreements). Use a graph to il-
lustrate your answer.

(2) Discuss the following statement. “International environmental agreements are based 
on the ‘victim-pays’ principle.” Illustrate your answer by means of a graph.

(3) Explain the concept of free riding in international environmental agreements.

(4) Discuss how, in international environmental agreements and global transferable 
discharge permits could solve the problem where abatement costs differ among 
countries.

(5) Illustrate by means of a graph the cost-effectiveness of multinational agreements.
(6) Discuss the multilateral success story: the Montreal protocol.

Feedback

In answering these questions, you will have noticed that international agreements are more 
problematic than domestic policies because enforcement is weaker at international level

Economics in action revisited
330It is clear from this learning unit that although it is possible to base an international envi-
ronmental agreement on basic economic theory, in practice it is extremely difficult. Politi-
cal issues are usually the main motivation for such agreements. However, it is important 
to remember the words of the famous economist John Maynard Keynes, “The ideas of 
economists and political philosophers, both when they are right and when they are wrong, 
are more powerful than is commonly understood. Indeed the world is ruled by little else.”

Further reading
331The following websites give more information on environmental economics in general:

332International Trade Organization is: http://www.wto.org/

333There are many pressure groups that pursue the transformation of the international trade 
framework, incorporating environmental issues.

334Also consult:

335http://www.globalexchange.org/campaigns/wto/4257.html

336www.mhhe/field6e

http://www.globalexchange.org/campaigns/wto/4257.html
http://www.globalexchange.org/campaigns/wto/4257.html
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