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INTRODUCTION

Environmental economics is an area of economics$ shadies the
financial impact of environmental policies. Envimant economists
perform studies to determine the theoretical or igogd effects of

environmental policies on the economy. This fieldeoonomics helps
users design appropriate environmental policiesaralyse the effects
and merits of existing or proposed policies.

Environmental problems are however the result of pursuit of

affluence. However, we have to reconsider the nuetbb pursuing
affluence. In other words we have to reconsidereitienomic activities.
For a long time, economists had focused on onlyhecuc activities.
We obtain materials and energy from the environmamd inflict

burdens on the environment. Therefore, economitvises and the
environment are not mutually exclusive. We thusehtyconsider both
the economic activities and the environment.

Environmental Economics (ESM 292) is a second seanesre course
which carries three credit units for third year HEommental
Management students in the Faculty of Science awhriology at the
National Open University, Nigeria. This coursewavkl be useful in

your academic pursuit and help to gain in-depthights in

macroeconomic theory and practice.

This course guide is built on prerequisite knowked(.e. some
fundamental bedrock that is expected to have besamt in the previous
levels.

However, its simplicity will make you assimilatestar and practice
guestions at the end of each unit and also prepare for the

examination. The course guide suggests some geguddlines for the
amount of time required of you for each unit inertb achieve the aims
and objectives of the course successfully. It plewides you with some
guidance on your tutor-marked assignments (TMAS) casatained

herein.

COURSE CONTENT

The course is made up of five units (two modulgsead across five
lecture hours and covering areas such as the Mgabiefinition and
Scope of Environmental Economics: Structure of Emeironment, the
Human Economy and the Natural Environment. Modulecd¥ers
Scarcity and Resources; the Concept of Demand, I Market
Equilibrium.
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COURSE AIMSAND OBJECTIVES

The course attempt to explain the determinanteefagnitude of these
aggregates and their rate of change over timdsdtams to give you an
in-depth understanding of the environmental ecowomhieory and
practice, and equally prepare you with policy mixthw which
environmental economic challenges could be tacldésb, the course is
prepared in a way in which it would easily enharyogir previous
knowledge of environmental resources managemerg. curse also
aims to help you develop critical thinking skillearn how to evaluate
environmental economic arguments, and understared rtles of
environmental economic thought in guiding curremvieonmental
economic policies and debates.

However, the overall aims of the course will beiacéd by:

. analysing the relationship between economy an@mveonment

) determining the maintenance of balance betweenoggoand
economic development

o understanding the welfare framework of environmienta
economics as a discipline and

) explaining the impact of ‘clean technology’ asaatl for the use

of natural resources and energy for the protectofnthe
environment.

WORKING THROUGH THE COURSE

To successfully complete this course, you are reduio read the study
units, referenced books and other materials ocdhese.

Each unit contains self-assessment exercises. @ spoints in the

course, you will be required to submit assignmeiots assessment
purposes. At the end of the course, there is d @ramination. This

course should take about 10 weeks to complete @meé somponents of
the course are outlined under the course matermbksction.

COURSE MATERIALS

The major component of the course is made up oft wtya have to do
and how you should allocate your time to each undrder to complete
the course successfully on time. Such componeatbsted as follows:

Course guide
Study unit
Textbook
Assignment file

PoNE
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5. Presentation schedule.

STUDY UNITS

There are five units in this course which shouldstuelied carefully and
diligently.

Module 1

Unit 1 Environmental Economics: Meaning, Definitiand
Scope

Unit 2 Structure of the Environment

Unit 3 The Human Economy and the Natural Environime

Module 2

Unit 1 Scarcity and Resources

Unit 2 The Concept of Demand, Supply and Markaetiltayium

REFERENCES AND OTHER RESOURCES

Every unit contains a list of references and furtieading. Try to get as
many as possible of those textbooks and matersésdl The textbooks
and materials are meant to deepen your knowledgeeafourse.

ASSIGNMENT FILE

There are assignments on this course and you pezad to attempt all
of them by following the schedule prescribed farthin terms of when
to attempt them and submit same for grading by yotar. The marks

you obtain for these assignments will count towdhasfinal mark you

obtain for this course. Further information on gssients will be found

in the Assignment File itself and later in this @®iGuide in the section
on assessment.

There are four assignments in this course. The ¢ourse assignments
will cover:

Assignment 1 - All TMA questions in units 1 — 3rabdule 1
Assignment 2 - All TMA questions in units 1 — 2rabdule 2

PRESENTATION SCHEDULE

The presentation schedule included in your couratgemnals gives you
important dates for this year in which to complgtair tutor-marked
assignments and attend tutorials. Remember, yotegrered to submit

Vi
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all your assignments on due date. You are expecteguide against
falling behind schedule in this course.

ASSESSMENT

There are two types of assessment in this cournsst, ks the tutor-
marked assignments; secondly, there is a writtam@ation.

In attempting the assignments, you are expecteappdy information,

knowledge and techniques gathered during the coliftse assignments
must be submitted to your tutor for formal assesgnme accordance
with the deadlines stated in the Presentation Sdbedand the

Assignments File. The work you submit to your tuftor assessment
will count for 30 % of your total course mark.

At the end of the course, you will need to sit forfinal written
examination of three hours. This examination w#sloacount for 70% of
your total course mark.

TUTOR-MARKED ASSIGNMENT

There are four tutor-marked assignments in thigsmuwhile you are
enjoined to work all the questions thoroughly, yare expected to
submit all the assignments for grading. The TMAmal constitute 30%
of your total score in this course.

Assignment questions for the units in this counse @ntained in the
Assignment File. You are to complete your assignsmdnom the
information and materials contained in your texbk&) reading and
study units. However, it is desirable that you destate that you have
read and researched more widely than the requirgdmom. You
should use other references to have a broad viemwpbthe subject and
also to give you a deeper understanding of theestibj

When you have completed each assignment, sendgethter with a
TMA form, to your tutor. Make sure that each assignt reaches your
tutor on or before the deadline given in the Prizdem File.

If for any reason, you are unable to complete yoork on time, contact
your tutor before the assignment is due to distlisspossibility of an
extension. Extensions will not be granted afterdbe date unless there
are cogent reasons to do that.

Vi
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FINAL EXAMINATION AND GRADING

The final examination will be of three hours andéda value of 70% of
the total course grade. The examination will cdnsisquestions which
reflect the types of self-assessment practice eses@nd tutor-marked
problems you have previously encountered. All aadake course will
be assessed. Use the time between finishing thetésand sitting for
the examination to revise the entire course mate¥isu might find it
useful to review your self-assessment exercisedpr-tnarked
assignments and comments on them before the exaonindhe final
examination covers information from all parts of tourse.

COURSE MARKING SCHEME

The table presented below indicates the total m@®8%) allocation.

SN Assessment Marks (%)

1 | Assignment (best three assignments out of| the 30
four)

2 | Final examination 70

HOW TO GET THE MOST FROM THIS COURSE

In distance learning, the study units replace thigarsity lecturer. This
is one of the great advantages of distance learryiog can read and
work through specially designed study materiakgoatr own pace and at
a time and place that suits you best.

Think of it as reading the lecture instead of Ingtg to a lecturer. In the
same way that a lecturer might set you some reafingp, the study
units tell you when to read your books or othereamat, and when to
embark on discussion with your colleagues. Just lasturer might give
you an in-class exercise, your study units proviebesrcises for you to
do at appropriate points.

Each of the study units follows a common formate Tinst item is an
introduction to the subject matter in the unit duadv a particular unit is
integrated with the other units and the coursewhae. Next is a set of
learning objectives. These objectives let you knvawat you should be
able to do by the time you have completed the unit.

You should use these objectives to guide your stiidyen you have
finished the unit you must go back and check whety®su have
achieved the objectives. If you make a habit ofndothis you will
significantly improve your chances of passing tharee and getting the
best grade.

viii
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The main body of the unit guides you through theuneed reading from
other sources. This will usually be either from ysat books or from a
reading section. Some units require you to underfafctical overview
of historical events. You will be directed when yoged to embark on
discussion and guided through the tasks you musinaglish.

The purpose of the practical overview of some aertaistorical
economic issues are in twofold:

First, it will enhance your understanding of thetenial in the unit.
Secondly, it will give you practical experience askills to evaluate
economic arguments, and understand the roles odrisn guiding
current economic policies and debates outside yiudies. In any
event, most of the critical thinking skills you ivitlevelop during
studying are applicable in normal working practi€e, it is important
that you encounter them during your studies.

Self-assessments are interspersed throughout ite and answers are
given at the end of the units. Working through éhtssts will help you

to achieve the objectives of the unit and preparefgr the assignments
and the examination. You should do each self-assadsexercises as
you come to it in the study unit. Also, ensure taster some major
historical dates and events during the courseunfystg the material.

The following is a practical strategy for workingrough the course. If
you run into any trouble, consult your tutor imnadly for advice.
Remember that your tutor's job is to help you. Wigen need help,
don't hesitate to call and ask your tutor to previtd

Read this Course Guide Thoroughly

1. Organise a study schedule. Refer to the “coursevxe” for
more details. Note the time you are expected tmdme each
unit and how the assignments relate to the unitgortant
information, e.g. details of your tutorials, ane thate of the first
day of the semester is available from study cenforl need to
put together all this information in one place,s@as your dairy
or a wall calendar. Whatever method you choose s, you
should decide on and write your own dates for wagkibreach
unit.

2. Once you have created your own study schedule vdoything
you can to stick to it. The major reason why stusldail is that
they left behind in their course work. If you gata difficulties

4
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10.

with your schedule, please let your tutor know indragely
before it is too late to ask for help.

Turn to unit 1 and read the introduction and thgciives for the
unit.

Assemble the study materials. Information abouttwioai need
for a unit is given in the “Overview” at the beging of each
unit. You will also need both the study unit yoe avorking on
and one of your text books on your desk at the dane

Work through the unit. The content of the unit litdgas been
arranged to provide a sequence for you to follow.y&u work
through the unit you will be instructed to read sosections from
your text books or other articles. Use the unitgtidade your
reading.

Up-to-date course information will be continuouslglivered to
you at the study centre.

Work before the relevant due date (i.e. about 4keéefore due
dates), and get the Assignment File for the nexjuired
assignment. Remember that you will learn a lot byefully
completing the assignments. They have been desigmdtlp
you meet the objectives of the course and, thezeforll help
you pass the exam. Submit all assignments no tlaséer the due
date.

Review the objectives for each study unit to caonfithat you
have achieved them. If you are unsure of any ofathjectives,
review the study material or consult your tutor.

When you are confident that you have achieved a'suni
objectives, you can then start on the next unibc®ed unit by
unit through the course and try to pace your stsalythat you
keep yourself on schedule.

When you have submitted an assignment to your témor
marking do not wait for it to be returned beforarshg on the
next units. Keep to your schedule. When the assegnis
returned, pay particular attention to your tut@dnments, both
on the tutor-marked assignment form and also wwritbe the
assignment. Consult your tutor as soon as possiljleu have
any questions or problems.
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11. After completing the last unit, review the coursed grepare
yourself for the final examination. Check that yoave achieved
the unit objectives (listed at the beginning of eaait) and the
course objectives (listed in this Course Guide).

TUTORSAND TUTORIALS

There are some hours of tutorials (2-hour sessiprmjided in support
of this course. You will be notified of the dateané and location of
these tutorials in addition to the name and telaphmumber(s) of your
tutor, as soon as you are allocated a tutorialgrou

Your tutor will mark and comment on your assignrseikeep a close
watch on your progress and on any difficulties ywught encounter, and
provide assistance to you during the course. Yoatmail your tutor-

marked assignments to your tutor well before the date (at least two
working days before due date are required). Thdly b marked by

your tutor and returned to you as soon as possible.

Do not hesitate to contact your tutor by telephaeail, or through
discussion board if you need help. The following gini be
circumstances in which you would find help necegs@ontact your
tutor if:

. you do not understand any part of the studysumitthe assigned
reading

. you have difficulty with the self-assessmentreises

. you have a question or problem with an assignmeith your
tutor's comments on an assignment or with the goadif an
assignment.

You should try your best to attend the tutorial$isTis the only
opportunity to have face-to- face contact with ydutor and to ask
guestions which will be answered instantly. You maige any problem
encountered in the course of your study. To gagnrtiaximum benefit
from course tutorials, prepare a question list teefitending them. You
will learn a lot from participating in discussioastively.

SUMMARY
Environmental economics requires a transnationapragech. An

environmental economist could identify aquatic dmpation, resulting
from overfishing, as a negative externality to Hdrassed.

Xi
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The Nigerian government could impose regulationst®rown fishing

industry, but the problem wouldn't be solved withsimilar action from

many other nations that also engage in overfishiihg. global character
of such environmental issues has led to the risaooFgovernmental
organisations (NGOs) like the International PanelG@imate Change
(IPCC), which organises annual forums for headstafe to negotiate
international environmental policies.

On successful completion of this course, you wadwde developed
critical thinking skills with the material necesgafor efficient and

effective discussion of economic issues and evéytl) theoretically
and practically. However, to gain a lot from theurse please try to
apply anything you learn in the course to term papaiting in other

environmental economic courses.

We wish you success in the course and hope thatwibufind it
interesting and functional.

Xii
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MODULE 1

MODULE 1
Unit 1 Environmental Economics: Meaning, Definitiand Scope
Unit 2 Structure of the Environment
Unit 3 The Human Economy and the Natural Environime
UNIT 1 ENVIRONMENTAL ECONOMICS: MEANING,
DEFINITION AND SCOPE
CONTENTS
1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Definition of Environmental Economics
3.2 What is Environment?
3.3 Scope of Environment?
3.4 Elements of Environment?
3.5 Environmental Economics Defined?
3.6 Need for Special Course in Environmental Economics
3.7 The Scope Limitations of Environmental Economics
3.8 Biodiversity
3.9 What is Biodiversity?
3.10 Why is Biodiversity Important?
3.11 Threats to Biodiversity
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading
1.0 INTRODUCTION

In the early tradition of economic thought, laiondoby the classical and
neo-classical economists, economics was conceigetha study of the
allocation of scarce resources among alternatioejpeting ends, in the
guest to satisfy human wants. The classical andctessical economists
underestimated the environmental issues of proolucnd consumption,
since they considered these as social issues. Qaersity, the impacts of
production and consumption on the natural envirartmesre not explicitly
brought into the mainstream of economic theory. En@ironment was
taken as given and can last ad infinitum. Howeirethe early 1970s, the
reality of economic thought brought to a halt tleegeption of economics

1
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merely as a science of production and distributionthe new thinking,
economics is no longer perceived as the scienceprofiuction and
distribution which neglects the environmental repssions of economic
activities. This means that economics as a subgemhot exist in isolation.
It must take into consideration the effects of tgee use in production and
distribution on the natural environment which suggplthese resource
inputs. Thus, any study on the economic conteptraduction, distribution,
consumption, development, etc. cannot be completgdout touching
upon the environmental aspects like pollution o #nvironment (e.g.
water and air pollution), environmental damage, irammental resource
exhaustion and depletion, global warming, biodikgrsocial externalities
and the likes.

In order to account for the environmental impaceobnomic activities, a
new field of study called environmental economiwsstemerged. The call
for an evaluation of environmental impact of ecomonactivities
necessitates the regulation of these activities fEmvironmental
sustainability. This regulation therefore bringdoinbear the issue of
environmental policy, which nearly all countries aver the world now
spend resources to formulate at national and iatermal levels. Although,
this branch of economics can be traced to the 185dsthe 1960s, with
important contributions from the think-tank on reszes for the future, the
field really took off from the 1970s and has beavorning ever since.
Environmental economics can therefore be seen aapahed part of
economics which deals with the relationship betweeanomic activities
and the environment and studies the ways and nigamsich the former
is not impeded nor the latter impaired.

20 OBJECTIVES

At the end of this unit, you should be able to:

. analysis the relationship between economy andrilieament

) determine the maintenance of balance between ecokgd
economic development

. discuss the welfare framework of environmental ecoics as a
discipline

. explain the impact of ‘clean technology’ as ratiofa the use of

natural resources and energy for the protectichetnvironment.
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3.0 MAIN CONTENT

3.1 Definition of Environmental Economics

Before we define environmental economics, the cptsceof the
environment and economics should be discussed.

3.2 What isEnvironment?

The word environment was derived from the Frenchrdw@&nvironer’
which means to surround. Literary, environment rseifue surrounding of
external conditions influencing development or gtowf people, animal
and plants; living or working conditions, etc. Tmsolves:

3.2.1 What is Surrounded?

The answer to this question is living objects imgmal and man in
particular.

3.2.2 By what are Surrounded?

The physical attributes are the answer to this tiqugswhich become
environment. In fact, the concern of all educatisrthe environment of
man. However, man cannot exist or be understooddlation from the

other forms of life and from plant life. Howevenwronment refers to the
sum total of condition, which surrounds every pamspace and time. The
scope of the term ‘environment’ has been changmd) widening by the

passage of time. In the primitive age, the envirenhconsisted of only
physical aspects of the planted earth’s land, ad water as biological
communities. As time goes on, man extended hisremwient through his
social, economic and political functions.

3.2.3 Whereis Surrounded?

The answer to this is in nature that physical comepds of the planet earth,
viz. land, air, water, etc, support and affect Idethe biosphere. From the
foregoing, the word environment can, thus, be @efins the sum total of
all the external forces, influences and conditionbjch affect the life,
nature, behavior and the growth, development andunitya of living
organisms.
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3.3 Scope of Environment
The environment consists of four segments as faiow

(@) Atmosphere: The atmosphere implies the protectiaeket of gases
surrounding the earth. It is composed of nitrogen axygen,
besides argons, carbon dioxide and trace gases.

(b)  Hydrosphere: This comprises all types of water ueses like
oceans, seas, lakes, rivers, reservoir, polar [secglaciers and
ground water.

(c) Lithosphere: This is the outer mantle of the sekudith. It consists of
minerals occurring in the earth’s crusts and thé say. minerals,
organic matter, air and water.

(d) Biosphere: Biosphere means the realm of living migras and their
interactions with the environments, viz. atmosphdrgdrosphere
and lithosphere.

3.3.1 Elementsof the Environment

The environment is constituted by the interactirygtems of physical,
biological and cultural elements inter-related arigus ways, individually
as well as collectively.

(@) Physical elements: These are space, landformsy atkes, climate
soils, rocks and minerals. They determine the bégigharacter of
the human habitat, its opportunities as well agétions.

(b) Biological elements: These elements include plargajmals,
microorganisms and human beings.

(c) Cultural elements: Cultural elements such as ecanosocial and
political elements are essentially man-made feafwich made up
the cultural milieu.

3.3.2 Environmental Economics Defined

Environmental economics is concerned with the aslgf the impact of
the economy on the environment, the significanciefenvironment to the
economy and appropriate way of regulating econoautvity so that
balance is achieved among environmental, econom@ @ther social
objectives. It should be noted that environmeriiad\s requires a synthesis
of the various branches of knowledge like sciemec®nomics, philosophy,
ethics, anthropology, etc. Therefore, the studyhef environment may be
approached from different perspectives and enviemal economics may
borrow from such perspectives in its analysis.

4
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3.3.3 Need for a Special Coursein Environmental Economics

Environmental and natural resources should be akaocin the same way
we want to allocate all resources. That is, effitieand equitably. In this
case, there is no theoretical need to have a depawarse for natural and
environmental resources.

Then why do we offer courses in environmental aldumal resource
economics?

Economic analysis of the environment is challengiawgd important
precisely because environmental value is not alveayseniently revealed
in a market, and thus, is subject to inapproprise Indeed, lots of people
are particularly worried about the allocation ofveonmental and natural
resources and a lot of people think they are beiigpllocated. This has
generated some concerns which gave credence sefiagate treatment of
environmental and natural resources.

Some of these concerns are:

I. Natural resources are finite and stocks are dwigdand so may
soon exhaust.

il. Increasing concern about non-catastrophic pollutidhis result
from increasing information about the effect of IptEnt on the
health of living organisms.

iii. Concern about catastrophic pollution; that is, ygadh that could
lead to a widespread ecological disaster such eengnouse effect,
loss of the ozone layer and radiation from bombleaks.

iv. Concern over the preservation of natural envirortmewilderness
areas, National Parks, the rain forests, the Aretic, hence Green
Association such as Sierra Club, Friends of thethEaational
Wildlife Federation etc.

V. Concern over preservation of animal species. Thssipiity of
extinction is a growing concern for many speciesnde we have
conservation groups such as Greenpeace, World if#ildund,
Trout Unlimited, Ducks Unlimited, Conservation Imational (CI)
and International Union for the Conservation of iNat(IUCN), etc.

Vi. Consequently, economist are increasingly beingedalipon to help
guide the process of environmental management angrdvide
measurable criteria by which environmental policiean be
evaluated. Hence, the need for a study on envirataheconomics.
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3.4 Core Objectives of Environmental Economics

I. Analysis of the relationship between economy and the
environment: Environmental economics is primarily concerned
with the impact of economic activities on the eadiment and its
implications for the individual firm, industry artle economy as a
whole. Economists have formulated economy-envirartinmodels
to explain the various economic activities andrtlegiternal effects.
For example, the Material Balance Model and the ntied
Abatement Model explain these externalities.

il. Maintenance of Balance between ecology and economic
development: The main objective of environmental economicis t
maintain a balance between economic developmengavidonment
guality. In order to achieve this, environmentabremmists have to
explore the various socio-economic possibilitiesegduce pollution
and uplift the standard of living of the people.

iii. Welfare: Environmental economics has emerged as a diseipdin
tackle environmental problems from an economic avelf
framework. The welfare framework covers scarce ugsEs and
market failures due to property rights and ethasglects of different
problems of pollution. Thus, it suggests the bestsfble means to
tackle the environmental problems.

iv. Clean technology: Presently, environmental pollution is caused by
misuse of existing technology and failure to depelwetter one.
However, environmental economists are in favouapygdropriate and
clean technologies which provide the most ratiamsg of natural
resources and energy and to protect the environment

3.5 The Scopeof Environmental Economics

As a sub discipline of economics, environmentalneooeics originated in

the early years of the so-called environmental mmt. However, despite
its brief history over the past three decades,a$é become one of the
fastest-growing fields of study in economics. Threwgng popularity of

this field of inquiry parallels the increasing aemess of the
interconnectedness between the economy and theoement; more

specifically, the increasing recognition of thensigant roles that nature
plays in the economic process as well as in thendion of economic

value.

The nature and scope of the issues addressed irommental economics
are quite varied and all-encompassing. Below istaof some of the major
topics addressed in this field of study.

6
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=

The causes of environmental degradation.

2. The need to re-establish the disciplinary ties betwecology and
economics.

3. The difficulties associated with assigning ownegpshight to
environmental resources.

4, The trade-off between environmental degradation andnomic
goods and services.

5. The ineffectiveness of the market, if left alon@, allocating

environmental resources.

Assessing the monetary value of environmental damag

Public policy instruments that can be used to redhalt and reverse

the deterioration of environmental resources andfo over-

exploitation of renewable and non-renewable resssurc

8. The macroeconomic effects of environmental reguatind other
resource conservation policies.

9. The extent to which technology can be used as ansned
ameliorating environmental degradation or resouscarcity in
general; that is, limits to technology.

10. Environmental problems that transcend national Haues, and
thus require international cooperation for thegolation.

11. The limits of economic growth.

12. The extent to which past experience can be uspcettict the future
events that are characterised by considerable eatono
technological and ecological uncertainties.

13. Ethical and moral imperatives for environmental orese
conservation-concern for the welfare of future gatiens.

14. The interrelationship among population, poverty andironmental
degradation in the developing countries of the diorl

15. The necessity and viability of sustainable develepin

N o

This list by no means exhausts the issues that mraddressed in
environmental economics. However, the issue in libe does provide
important clues to some of the fundamental waysvimch the study of
environmental economics is different from other -gligziplines in
economics.

First, the ultimate limits to environmental resaiavailability are imposed
by nature. That is, their origin, interactions aegroductive capacity are
largely governed by nature.

Secondly, most of these resources have no readdifahle markets: for
example, clean air, ozone, the genetic pool ofegisg, etc.
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Thirdly, no serious study of environmental econ@maan be entirely
descriptive. Normative issues such as intergergraltifairness and the
distribution of resources between the poor and meltions are very
important.

Fourthly, uncertainties are unavoidable considenain any serious study
of environmental and natural resource issues. Theesertainties may take
several forms, such as prices, irreversible envmamial damage, or
unexpected and sudden species extinction. Sutte indture of the subject
matter of environment economics.

SELF-ASSESSMENT EXERCISE

I. What are the main objectives of environmental eatns?
il. What do you understand by the word ‘environment’?

3.6 Biodiversity

3.6.1 What isBiodiversity?

Biodiversity can be defined as the degree of vianatf life-forms within a

given species, ecosystem, biome or an entire plénista measure of the
health of ecosystems. It covers the variability aghbving organisms from
all sources including, inter alia, terrestrial, mar and other aquatic
ecosystems and the ecological complexes of whiely #ire a part; this
includes diversity within species, between spearesof ecosystems.

There are four (4) types of biodiversity which are:

a) Genetic Diversity
b) Species Diversity
c) Ecological Diversity
d) Functional Diversity

3.6.2 Genetic Diversity

This refers to the variation at the level of indival genes and provides a
mechanism for populations to adapt to their evemgmng environment.
The level of homogeneity or heterogeneity in theajie make-up of a
population of the same species indicates to whahexenetic material can
be exchanged between populations and still mamtairspecies-specific
gene pool. Genetic diversity is the “raw materiilat permits species to

8
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adjust to a changing world whether these changesa to natural factors
or are caused by human factors.

3.6.3 Species Diversity

Species diversity is a measure of the diversityhwitan ecological
community that incorporates both species richn#ss fjumber of species
in a community) and the evenness of species’ almgalé&Species diversity
is one component of the concept of biodiversityt tigainfluenced by
species richness other things being equal. Thergfoommunities with
more species are considered to be more diverse.

3.6.4 Ecological Diversity

Ecological diversity is the variety of biologicabmmunities, such as
forests, deserts, grasslands and streams thaactderith one another and
with their physical and chemical (non-living) eronments. It relates to the
different forms of life which are present in anyeguarticular area. In mere
specific terms, it concerns the different speciea particular genus which
are present in an ecological community.

3.6.5 Functional Diversity

Functional diversity refers to the diversity of kmpcal processes that
maintain and are dependent upon the other comp®randiversity. It
includes the many ecological interactions amongisge e.g. competition,
prediction, parasitism, mutualism, etc. as welkeslogical processes such
as nutrient retention and recycling.

3.6.6 Why isBiodiversity Important?
The importance of biodiversity can be discussectuttte followings:

(a) Biodiversity boosts ecosystem productivity: Biodsiey makes the
ecosystem productive in the sense that when arlatgaber of plant
species exist, there will be greater variety ofpstoAlso, greater
species diversity ensures natural sustainability dtb life firms.
Healthy ecosystems can better withstand and redower a variety
of disasters.

(b) A healthy biodiversity offers many natural services



ESM 292

(€)

(d)
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(ii)

(iii)

ENVIRONMENTAL ECONOMICS

Ecosystem Services: These are ecosystem servichsasu
protection of water resources, soil formation, ieutr storage
and recycling, pollution breakdown, contribution dbmate
stability and recovery from unpredictable events.
Biological Resources: This includes food, medieslources,
wood products, ornamental plants, breeding stobkisire
resources, diversity in genes, species and ecosyste

This is social benefits in terms of research, etiocaand
monitoring, recreation, tourism and cultural values

Biodiversity improves human health:

(i)

(ii)

(iii)

(iv)

(V)

Biodiversity supports food security and dietary Itiea
Genetic diversity in food systems provides the fiation of
crop development and food security and promotesteexe
and resilience to environmental stresses inclughiests and
diseases.

Biodiversity provides important resources for matlic
research: Studies of wildlife anatomy, physiologynda
biochemistry can lead to important developmentfiuman
medicine.

Biodiversity plays a role in the regulation and troh of
infection diseases: Biodiversity loss and ecosystdrange
can increase the risk of emergence of spread efctious
diseases in animals, plants and humans, including
economically important livestock diseases.

Biodiversity provides important resources for ttehal and
modern medicine: Biodiversity loss can impact omagaunity
traditions and livelihoods centered on traditionadicinal
practices that utilises wild animals and plantstipalarly for
indigenous and local communities.

Biodiversity is essential for climate change adapta
Climate change will have a range of significant acis on
human health; many of which are directly associatetth
climate impacts on ecosystems.

Biodiversity drives business and industry: Manyusitial materials
are derived directly from biological sources. Thasgude building
materials, fibres, dyes, rubber and oil. Biodivisrss also important
in securing resources such as water, timber, apérpdherefore,
biodiversity loss is a significant risk factor imdiness development
and a threat to long term economic sustainability.
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(e) Biodiversity enriches leisure, cultural and aesthewalue:
Biodiversity enriches leisure activities such asrg, bird watching
or natural history study. In addition, biodiversibgpires musicians,
painters, sculpture and other artists. Many cu#tiiew themselves
as an integral part of the natural world which iegg them to
respect other living organisms.

3.6.7 Threatsto Biodiversity

() Habitat destruction

Habitat destruction has played a key role in exims, especially as it
relates to tropical forest destruction. Factors tigbating to habitat
destruction are overpopulation, deforestation,yplh (air, water and soll
contamination) and global warming or climate charngshould be noted
that habitat size and numbers of species are sgtitsity related
physically larger size species and those livinfpmests or oceans are more
sensitive to reduction in habitat size. Most coestrof the world lack
property rights or tax law regulatory enforcememtptevent biodiversity
loss.

(2) Introduction of invasive species

These include barriers such as large rivers, se@sns, mountains and
deserts which encourages diversity by independesition of either side

of the barrier. Invasive species occur when thgsecies are blurred.
Without barriers, such species occupy new nichelsstantially reducing

diversity. Repeatedly, humans have helped thoseiespeircumvent these
barriers, introducing them for food and other pggm

(3  Genetic pollution

Endemic species can be threatened with extinctioough the process of
genetic pollution, i.e. uncontrolled hybridisatiantrogression and genetic
swamping. Genetic pollution leads to homogenisatorreplacement of
local genomes as a result of either a numericditmess advantage of an
introduced species.

(4) Over exploitation

Overexploitation occurs when resources are conswuah@th unsustainable
rate. This occurs on land in the form of over hogtiexcessive logging,
poor soil conservative in agriculture and illegaldife trade.

(5) Climatechange
Global warming is also considered to be a majagahto biodiversity. For
example, it was discovered that coral reefs — whaech biodiversity

11
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hotspots will be lost in 20 to 40 years if globanwing continues at the
current trend.

(6) Human overpopulation

The geometrical growth rate of human populationhe 20th century had
more impact in biodiversity than any other singletbr. The consequences
of overpopulation include deforestation for housasgates, proliferation of
infrastructural facilities, etc., which all havegsificant effects on
biodiversity.

4.0 CONCLUSION

At this end of this unit, you have been able tolgs®the relationship

between economy and the environment, determinenth@tenance of

balance between ecology and economic developmamerstand the

welfare framework of environmental economics assaipline, explain the

impact of ‘clean technology’ as rational for thes g natural resources and
energy for the protection of the environment.

50 SUMMARY

In this unit, we have been able to define enviromi@leeconomics, the
environment, explain the scope and elements oketh@ronment, explain
the need for special course in environmental ecacgynthe scope and
limitations of environmental economics, the impoda and threats to
biodiversity. From the discussions we have seenirterrelationship of
atmosphere, hydrosphere, lithosphere, and biosgimer¢heir impact to the
environment.

6.0 TUTOR-MARKED ASSIGNMENT

What do you understand by environment?

What are elements of the environment? List andlipriscuss.
What do you understand by biodiversity?

Threats have constituted a menace to biodiverSiglain.

PwbdPE
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1.0 INTRODUCTION

The structure of the environment can be describedterms of its
interdependent components, namely; air, water,,léiathg systems and
social structure. However, there are two other @spthat impact on the
natural environment, these are:

(@) anthrosphere
(b)  social environment.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. discuss the structure of the environment

) explain the interrelationship between the air amnvnent
(atmosphere), water environment (hydrosphere), kmdronment
(geosphere) and biological environment (biosphere)

. analyse the biosphere and its dependent links @paat links to
other spheres.

14
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3.0 MAIN CONTENT

3.1 TheAir Environment (Atmosphere)

The air environmental is the atmosphere. The athrergpis the envelope of
air which surrounds the earth, consisting prindypaf a mixture of gases —
mainly oxygen (21%), Nitrogen (78%), carbon dioxiffe03%), Argon
(approx. 1%), Helium and other rare gases (0.0X%@ry air and with a
variable quantity of water vapour. The atmospheracihes over 10,000
kilometers above from the surface of the earthsingturally composed of
the troposphere, stratosphere, mesosphere anddsenere as shown in
the diagram.

180kt

86
Mesopause Thermosnhere
km Mesosphere 50
Stratopause

15 Stratosphere
Tropopause

] —-Tropesehere. - - > G.L

Ground Level

Structure of the Atmosphere (Stroller, 1975)
Below are some significance of the atmosphere dmed:

a) The atmosphere contains life-supporting gasses pfants and
animals. The presence of carbon-dioxide and oxyg@&ssential for
the co-existence of the basic living systems ofifsland animals.

b) Nitrogen gas present in the atmosphere is aangakcomponent of
plants, animals and microbes.

C) The atmosphere is a shield that protects lifeanh from the hostile
conditions of the outer spheres.

d) The atmosphere offers mankind a field of stuaijed meteorology
that deals with weather and climate change whicke harofound
influence on other spheres of the environment.

e) A major layer in the atmosphere is the ozonerlayhich protects
human, plants and other animals from hazardoustiadifrom the
sun.

15
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3.1.1 Water Environment (Hydrosphere)

The water environment constitutes three-quartethefplanet Earth. All
plants and animals (including humans) on earth niéma the availability
and quality of water for survival. The importancé water cannot be
overemphasized, it includes but not limited tofthlowing:

I. All forms of life depend on water for survivddgr instance:

a) Water energises food particles, which are ablsupply the
body with energy during digestion.

b) Water increases the rate of absorption of esdentbstances
in food.

c) Water increases the efficiency of red bloodscllcollecting
oxygen in the lungs.

d) Water carries every nutrient, mineral, vitamiprotein,
hormone and chemical messenger in the body to its
destination.

e) Water is essential to the cleaning process ef body
(cleanses internal organs and eliminates toxingn frihe
bloodstream), etc.

il. Water is an essential requirement for all agjtioral, aqua-cultural
and industrial activities of man. In the light bktabove, we can see
that water environment is needed both for the reammice and
sustenance of plant and animal (including humatie) &nd the
economy.

3.1.2 Land Environment

Land environment comprises of geospheric componigsrocks, soils,
and other associated constituents. The importahdéand resource lies in
the fact that it is the source of all our vital we@ments such as building
materials, minerals (rocks), fuels, soil, wildemeseas, etc. that are needed
for living.

3.1.3 Biological Environment (Biosphere)

This consists of all aspects of living systems lkero-organisms, macro-
plants, and macro- animals. The biosphere coverditlogically habited
parts of the atmosphere, hydrosphere and lithosploergeosphere. It
should be noted that humans are a part of the dicdbenvironment and
that there is a great diversity and uniquenessfefforms (biodiversity)
inhabiting the biosphere. The biological environinda the global
ecological system integrating all living beings dhdir interactions among

16
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each other and between living things (especiallyndms) and the other
components of the natural environment. But forgresence and interactive
nature of living systems, the energy and materiatldvwould come to a
grinding halt and our planet would lose its uniguasition among celestial
bodies.

There are two ways in which the biological envir@mnis linked to other
components of the natural environment.

The first is the dependence of the entire biosplmreitself and other
natural environment components.

The second is the impact link of the biological ieowment (the human
activity sub-component) to itself and other compuseof the natural
environment.

3.1.4 Biosphere and its Dependent Linksto the other Spheres

For sustenance of life, the biosphere dependssetf @nd other spheres of
the environment. Some of the ways the biologicairenment depends on
other components of the natural environment arbliglgted below:

a. Dependence on atmosphere: Life processes involve a vast number
of chemical reactions, some of which either ext@cemit gases
from and to the atmosphere which acts as the stouse for these
gases. For instance, photosynthesis absorbs cdibwide from air
and produces oxygen to the atmosphere. Hence thwspheric
component of the environment should not be damagethat both
plant and animal (including human) life can condirto receive the
support of the atmosphere.

b. Dependence on hydrosphere: The biological environment requires
water to survive because water is essential fdivatlg organisms in
the biosphere and has played a key role in theugwal and
sustenance of life on our planet. Water is also oirtgmt in
transporting soluble nutrients (phosphate andteitrthat are needed
for plant growth, and for transporting the wastedurcts of life’s
chemical reactions. This means that the water enment
component of the natural environment should notoberused or
misused for the satisfaction of present needs sumater is still
needed to sustain life after our present generation

C. Dependence on _geosphere: The land (geosphere) and biological
(biosphere) components of the natural environmeatirtimately
connected through soil which consists of a mixtofeair, mineral

17
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matter, organic matter, and water. Indeed, sdiinjgortant for both
plant and animal life. Minerals exploitation andnmg activities for
human survival also depends on the land. One paitienvironment
issue is how to use land sustainably.

3.2 Biological Environment (Biosphere) and itsI mpact Linksto
other Spheres (Components) of the Environment

The biological environment (biosphere) is of gremnificance to us for
two principal reasons:

0] Humans are part of the biological environment awd stould
naturally be concerned about it.

(i)  Some changes that occur in the biosphere itselfiranther spheres
(components) of natural environment originated frdmman
activities.

The point raised in (i) emphasises that an imparfzart of the subject
matter of environmental economics is the studyhwhan activity impact
on all the components of the natural environmelgage see the definition
of environmental economics and identify the ot important aspects of
environmental economics as defined). In order tpaich on the four basic
components of the natural environment, humans edeamnother sphere of
the environment called anthrosphere.

SELF-ASSESSMENT EXERCISE
How does biosphere and its dependent link to therapheres?
3.3 Anthrosphere

The Anthrosphere is that part of the environmeat th made or modified
by humans for use in human activities. It is alatted the techno-sphere.
As human technology becomes more evolved, so darpacts of human
activities on the natural environment.

Below are some of the ways that the anthrospheseirhpacted on other
components of the natural environment:

a. Atmosphere: Industrial and agricultural activities have chashglee
composition of the atmosphere (the air environmdfd)y example,
we have increased the concentration of carbon dioxn the
atmosphere by not less than 26% and doubled theeotmation of
methane gas. The productions of chlorofluorocartamesdepleting
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the earth’s ozone layer, and our natural defenagsgultraviolent
radiation. Man has also affected the quality of @rg. smog),
especially in urban areas which results in respiygproblems.

b. Hydrosphere: Humans have impacted the water environment by
withdrawing large amounts of groundwater for adtime and
contaminating rivers, lakes, groundwater and océgnsrganic and
industrial wastes.

C. Biosphere: Humans have already altered the biological
environment, of which they are a part, through ecoic activities.
A prime example is the slash and burn agricultpralctice in the
tropics where rainforest is cut and burned anddhd is converted
to pasture. Today there is rapid loss of biodivgrsi

d. Geosphere: Minerals and energy resources (coal, crude a,ir
etc.) from the land environment have fueled thaigtdal revolution
that has permitted the human species to increageasigiously in
number. For example, the exploitation of fossill§uleas increased
our standard of living but an unintended conseqeerichis action
may be climate change and global warming.

However, the ultimate goal of environmental ecoreams to minimise the

flux of pollutants and/or toxic substances acrdssinterface between the
astrosphere and other spheres while maintainingetibnal technological

society.

3.4 Social Environment

The social environment refers to the combined sirecinvolving human
to human interactions. The social structure of mdw community is made
up of:

a) The constraint environment which includes the ptajsibiological
and chemical constraints to which human activity &ibject.

b) Infrastructure, defined here includes:

I. Mode of production which deals with the technola@mnd the
practices employed in expanding or limiting productand
the ensuing techno-environmental relationships.

il. Mode of reproduction which deals with the techngl@nd
practices employed for expanding, limiting and nteimng
population size.
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c) Structure which refers to relationships or bondsvben group of
individuals in a society and include:

I. Primary group structure. This includes family mensbhe

community, friendship networks, voluntary organisas

which interact in an intimate basis and enforceiadlyc

acceptable values. The primary group can be a poten

instrument in disseminating environmental educatidhey
perform such functions as regulating reproductibasic
production, socialisation, education, and enforailognestic
discipline.

il. Secondary group structure: This includes a smallacge
group of individuals whose members interact without
emotional commitment to one another. They may bhelu
government, parties, factions, military and polibasinesses
and industries, media, non-governmental organisatio
professional association, labour wunion, etc. These
organisations are coordinated through bureaucradibsy
perform many functions such as regulating produagctio
reproduction, socialisation, education and enfgcsocial
discipline. They are a potent source of environaepolicy
formulation and implementation.

iii. Superstructure is made up of the cultural supesttra (art,
music, dance, literature, rituals, sports, gameignse, etc.),
mental superstructure (that is conscious and umcomus
motives for human behavior (values, emotions, tiaus).
The superstructure influence the way humans intenatt
the environment.

4.0 CONCLUSION

In conclusion, we have been able discuss exterysorethe structure of the
environment; we however deduced that there arer@iédionship between
the anthrosphere and the social environment. Iexpedient that the
environment be devoid of all dangers that threatétseexistence.

5.0 SUMMARY

From this units we have been able to explain andetstood what air
environment (atmosphere), water environment (hyghvese), land
environment (geosphere), biological environmenvgphere) are all about.
The discussion on biosphere and its dependent lioksther spheres,
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anthrosphere and the social environment impacthenehvironment were
explained.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is the importance of the importance of atmesph
hydrosphere, land and biosphere to the environment?

2. What do you understand by anthrosphere in enviromahe
economics? Briefly discuss.

3. What do you understand by impact link of biologiealvironment

(biosphere) to other spheres (components) of theamment?

What is antrosphere?

The social environment has been described as cewhlstructure

involving human to human interactions. Explain.

ok
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1.0 INTRODUCTION

The natural environment could be defined as physichemical, and

biological surroundings that comprise the earthiglemvment of life-

support systems. It includes air, water, land (#agth’s crust), living

system, and even radiation from the sun. The naamaronment is the

supplier of all natural resources like arable landderness areas, mineral
fuels, nonfuel minerals, watersheds, ability of tregural environment to
degrade waste and absorb ultraviolet light from #wn, etc. These
resources can be regarded as natural capital frolchwhuman economy
draws upon.

The human economy consists of all the productiod anonsumption
activities of human beings. Such production andsaamtion activities can
occur on land, beneath the earth’s crust, in seathe atmosphere and
outer space. One main characteristic of the hun@mamy is that it
produces both useful commodities (goods and sesyvieed non-useful
materials called wastes. The inter-linkages betwidenhuman economy
and natural environmental system cannot be overasipédd. Humans
cannot exist in isolation of the natural systemdose all economic (even
non-economic) activities of man are interconneat@ti the various other
living and non-living endowments of nature. Sinmyarthe complex
physical, chemical, and biotic factors of the nakwystem act on man and
ultimately determine human form and survival. Theremy depends upon
natural capital and reconfigures that natural edpd produce products to
satisfy human wants. One characteristics of thedmetonomy is that it
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produces intended useful product and some by-ptediitie by-products
of an economic reconfiguration process are refetwess “waste” since the
production of these by-products is not the cerdbgéct of reconfiguration.
The production of “waste” from any reconfiguratiohnatural capital is a
necessary consequence of the first law of thermaayecs. The law says
that matter is neither created nor destroyed inrmited reactions, although
it may be transformed from one form to another. Amgstes from
production and consumption activities are absorlimsd the natural
environment.

The ongoing reconfiguration of natural capital e inatural system means
that the system also acts as a recycling procdss.récycling role of the
natural system means that it is possible for thenemy to continually
reconfigure natural capital for human purposes,fanthat reconfiguration
to be continually reversed through the naturaleswstUnfortunately, there
are limits to the rate to which materials can bmycked through the natural
system in this way. This is to say that the natgystem has assimilative
capacity. This is sometimes called a “throughpunst@int”.

If human activity produces more “wastes” than cannlaturally recycled,
then, there is a flow of waste in excess of asatimg capacity. This can
cause the natural system to change in possiblyiclia®d irreversible ways.
It should be noted, however, that drastic and arsible change in the
natural system is not due solely to human actiiyr example, volcanic
eruptions produce vast quantities of pollution. Tretationship between
human economy and natural environment can be exqaan the form of a
“Material Balance Models” developed by Alen Kneemed R.V. Ayres
(1970). The material balance models are basedefirdt and second law
of thermodynamics. These models consider the ém@homic process as a
physical balanced flow between inputs and output.

Inputs are bestowed with physical property of epesdnich is received
from the sun. The resulting output from inputs iesrrthe same level of
energy. Similar to this, there are wastes resultirgm consumption
activities. Materials and energy are drawn fromehgironment, which are
used for production and consumption activities getdrned to environment
as waste. So far as this balance is maintainede tie no environmental
issues. The material balance model of the econergiven in Figure 2.
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Factor
marke

Fig. 1: TheMaterial Balance Model: I ndependence of Economics and
Environment

Figure 1 shows that environment is the suppliealbforms of resources
like renewable and non-renewable, and it is aldlmgas a sinking for
cleaning up of waste. Households and firms are eciedl to environment,
and they are connected too. Households and firpperdkon the nature of
resources. Both households and firms send outuasmbnsumption and
production respectively to nature. As mentionediearnature has the
power to assimilate all forms of waste. But thisvpo is conditional. So
long as earth is not being overwhelmed by the exeesount of waste, the
earth can clean up natural waste. When the eal$htdarespond to 3Rs, the
symptoms of environmental damage appears. Thug th& rhythm in the
use and reuse of resources for men by men: eamtiotaespond properly
to man-made or artificial waste. Man-made wastespding up around us,
and therefore, the extent of damage to the enviemtinas been on the rise.
All the waste that has been sent out cannot beneteap by the sink earth.
As long as the earth can discharge this functiodedning up of pollution
due to waste, there would not be any environmessale. But earth has
reached the saturation point of this process, aisdhielpless in cleaning up
of several types of wastes resulting in major emvinental issues in the
world over.

The impact of the transformation of material inpat&l energy into output
is subject to several changes in the biosphere. Pphecess of
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transformation is better explained with the help tfe laws of
thermodynamics. The first two laws of thermodynamiare worth
mentioning in the context. The first law of thernyodmics, which is often
referred to as the law of conservation of matter emergy says that energy,
like matter, can neither be created nor destropet at the same time the
forms of energy can be transformed. The law steesa the total amount
of energy created through production and consumpittivities must be
equal to the total sum of initial energy extrachexn the nature. Therefore,
the first law of thermodynamics implies the accaumtidentities of
material balance model.

The second law of thermodynamics is known as the d¢d entropy.
Entropy is usually considered as the measure oWailadility of the
benefits of energy or simply wastes. When one fasmenergy is
transformed into another (say for example, wherthibemal energy of coal
is converted into electrical energy) there is wadtenergy, and the volume
of waste depends upon the technological processonwill be low,
when materials and energy are highly structured engéinised. When a
piece of coal is kept idle, there is low entropyt when it is burnt up, the
same piece of coal is subject to high entropy shea and carbon dioxide
are dissipated, but sometimes unavailable for Ulibeis, the second law
says that as long as there is utilisation of makanputs and energy for
production and consumption activities, the leveleatropy will be high.
Economic activity helps to convert low entropy res@s and energy into
high entropy waste; that is, resources into wasiEsinomic activities
cannot be stopped on account of high entropy, bilteasame time, through
recycling and waste management, it is possiblerittghinto the economic
system, low entropy value. The use of natural resmy with minimal
waste or damage to the environment is consideretheakey theme of
sustainable development. It is a form of developnpaxth that is ready to
meet the needs (not greed) of the present generaiiothe same time
without compromising the needs of posterity. A deth discussion of
sustainable development is included as a sepahatptar of this course
module.

The environment discharges the following economiwfions:
a) The environment is the supplier of all forms ofo@ses.
b) The wastes are cleaned up by the environment.

C) The environment maintains genetic diversity andbiBses the
ecosystem.
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The above mentioned functions of the environmeatiaterlinked. In the
name of economic activity, the environmental resesrare transformed
into economic goods (converting low entropy researmto high entropy
ones). In this process of transformation, wastescagated. Resources are
also getting depleted due to the overuse. Wheerlizonment is disturbed
by the overuse and the huge amount of wastesnitatalischarge the third
function that is, maintaining genetic diversity arsfabilisation of
ecosystems. It further affects the life and existenf flora and fauna.
Therefore an integrated approach to the study oh@wmy, ecology, and
environment is essential, as all these are clasétylinked in the concept
of the ecosystem.

20 OBJECTIVES

At the end of this unit, you should be able to:

. discuss the neo-classical perspective of the husnanomy and the
natural environment
) analyse the economic perspective of the naturat@mwent and the

human economy.
3.0 MAIN CONTENT

3.1 The Neoclassical Perspective of the Human Economy and
Natural Environment

The mainstream Economists have a particular commemf the natural
environment, including how it should be managec €bnception emanate
from the classical and neoclassical dominant ampré@economic analysis
since about 1870s. The neoclassical worldview @frenmental economic
relationship is anthropocentric. This means thatitbmans are treated on
pre-eminence in the natural environment. Consetyernbe human
economy is rated above natural environment and haraae regarded as
the universe’s most important entity. The natunavienment therefore
exists to serve the human economy and environmeesalurces have no
intrinsic value.

Sequel to this worldview, the economy is assumeddeépend on the
environment for three distinctive purposes (Seeféd@):

a) the extraction of nonrenewable resources (suclraas are, fossil
fuels, etc.) and the harvest of renewable ressufsech as fish of
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various species, agricultural products, forest pots] etc.) to be
used as factors of production; (Arrow 1)

b) the disposal and assimilation of wastes; (Arrovar)

c) the consumption of environmental amenities (suchi@swatching,
canoeing, hiking, national park trails, observiag morning
sunrise or an evening sunset, etc.) (Arrow 3).

Thus, broadly viewed, the economy is assumed wob®letely dependent
on the natural environment for raw materials, tispalal of waste material
and amenities.

Factors of (1)
production

2
Th(_e natural 4( ) Wastes |«
environment The economy

Environmental 3)
> amenities

Fig. 22 A Schematic View of How the Human Economy Depends on
theNatural Environment for Factors of Production, Disposal of Waste and
Consumption of Amenities

Furthermore, since the earth is ‘finite’ there &xia theoretical upper limit
for resource extraction, harvest and disposal otevanto the natural
environment. The qualities of environmental amesiaind the maintenance
of life support systems (such as climate regulatod genetic diversity)
are also affected adversely in direct proportiorih® amount of resource
extractions and/or harvesting and the disposalsawhdrge of waste into the
natural environment. Thus, as with any other bramtheconomics,
fundamental to the study of environmental econonscghe problem of
scarcity—the trade-off between economic goods dmed greservation of
environmental quality. There are some fundamerdalmmptions that the
standard economics approach is used in addreskiagstibject matter;
these are outlined below.
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. Environmental (natural) resources are ‘essentiactdrs of
production. A certain minimum amount of natural owses is
needed to produce goods and services.

) Environmental resources are of economic concethdacextent that
they are scarce.
) The economic value of natural resources (includimg service of

natural ecosystems) is determined by consumerdéenameces, and
these preferences are best expressed by a freehatoqy private
market system.

. Market price can be used as a measure (indicatomesource
scarcity, including the environment.
) In both the production and the consumption seaibes economy, a

specific natural resources can always be replagadilly or fully)
by the use of other resources that are either naaem
(manufactured) or natural.

. Technological advances continually augment theciyaof natural
resources.
. Nothing is lost in treating the human economy widagon from the

natural ecosystems-the physical, chemical and dicdd
surroundings that humans and other living specegsedd on as a
life support. That is, the natural ecosystem iated as being outside
the human economy and exogenously determined. MNwie to
indicate this, in Figure 2 the human economy and tatural
environment are drawn as two distinctly separatgies

Clearly, from the above discussions, it should bé&lent that, at the
fundamental level, central to the neoclassical egoos worldview with
respect to the natural environment and its rolthéneconomic process are
the following four key issues:

I. the market as a provider of information abasaurce scarcity

il. resource (factor) substitution

iii.  scarcity augmenting technological advance; and

iv. the nature of relationships between the hunmmemy and the
natural environment.

The rest of this chapter will address these foswas one at a time.
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Households
Consumers of goods
Owners of resourc

Factor Social Product
market | institutions market

Households
Producer of goods
Employer: of resource

Fig. 4. Circular flow diagram of the economic process. An economy is composed of a flow of
commodities (in the form of basic resour ces, goods and services): social institutions
(primary marketsand legal tenders); and people (broadly identified as households

firmeg)

According to the neoclassical worldview, the huneaonomy, as depicted
in the above diagram (Fig. 4) is composed of pedfde/s of commodities
(or flows of matter-energy at the fundamental |agid human institutions.
The primary focus of the human economic systemotsse much on the
conversion of matter-energy that are found in ratargoods and services
(i.e the production process) but generation oftytH an immaterial flux of
satisfaction to humans. In this worldview, it apgethat the link between
the flow of matter-energy in the economic systend ahe natural
environment is very much ignored.

SELF-ASSESSMENT EXERCISE
How does the environment discharge economic funstio
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3.2 An Ecological Perspective of the Natural Environment and
the Human Economy

The ecological perspective of the relationship leetw the natural

environment and the human economy is biocentris, ithplies that the

human economy is not viewed in isolation from tregunal ecosystems.
The basic objective of the ecological perspectsvtherefore to establish a
clear understanding of the basic principles goveyrthe nature, structure
and functions of the biosphere (and by extensiowirenmental resources)
and the functional relationship between the biosphend the human
economy.

From a purely ecological perspective, these basiciples and linkages
are identified as follows:

. Environmental resources of the biosphere are finitence,
environmental resources are scarce in absolutesterm
) In nature, everything is related to everything el$éoreover,

survival of the biosphere requires recognition ¢ tmutual
interdependencies among all the elements that iaaestthe
biosphere.

o At a functional level and from a purely physicakwpoint, the
biosphere is characterised by a continuous tramsftton of matter
and energy. Furthermore, the transformation of enaahd energy
are governed by some immutable natural laws.

J Material recycling is essential for the growth aaditalisation of all
the subsystems of the biosphere, including the Inussanomy
subsystem.

. Nothing remains constant in nature. Furthermorangks in

ecosystems do not appear to occur in an absolinelyr and
predictable manner. However, measured on a gealotjice scale,
the natural tendency of an ecological communite¢sgs of plants,
animals and micro-organisms living together) ipttogress from
simple and unstable relationships (pioneer staga)more stable,
resilient, diverse, and complex community.

. The human economy is a subsystem of biospheret avalid be
dangerously misleading to view natural resourcgasigactors of
production lying outside the confines of the larggstem.

) The natural tendency of human technology is tow#rds
simplification of the natural system, eventuallgdeng towards less
stable, less resilient and less diverse ecologmamunities.
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\ Biosphere
Product
_marke
Inputs—» /

umers

Outputs—»

ke
| 2L

Factor of
Producion marke

Fig. 5:Ecologically enlightened economic view. The biosphereis
continuously energized by solar power. The human economy
(comprising the activitiesin theinner circle) depends on inputs
(throughout) and outputs (disposal of waste) to the biosphere. The
biosphereisfinite, asindicated by the outer circle

Figure 5 attempts to portray a worldview that imsietent with these
principles, and more specifically the ecologicab@entric) perspective of
the relationship between the biosphere and the huewnomy. This
perspective is biocentric in the sense that it dagsexplicitly recognise the
main output of the economic system — non-materabsl of utility
(enjoyment). It describes nature and the interastithat occur in nature
between living and non-living matter in purely picgs (energy and matter)
terms.

These features are clearly evident in the follonspgcific aspects of figure
4.

Firstly, a clearly demarcated circle, perhaps syimsing the earth and its
finiteness, represents the biosphere. Secondlylobgting it inside the
circle, the human economy is perceived as a sutrslyst biosphere. The
box inside the circle indicates that growth of #@nomic subsystem is
‘bounded’ by a non-growing and finite ecologicahspe.

Thirdly, Figure 4 suggests that the human econosngieipendent on the
biosphere for its continuous withdrawal (extractaord harvest) of material
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inputs and as a repository for its waste (outpdégraded matter and
energy that are the eventual byproducts of the @oanprocess. Fourthly,
the biosphere (and hence the human economy) regaim®ntinuous flow

of external energy from the sun. Fifthly, while lhdhe human economy
and the biosphere are regarded as an “open systémiegard to energy
(i.e. both systems require an external source efgf), the biosphere taken
in its entirety is regarded as a “closed systenthwespect to matter. Note
that this is in stark contrast to the way the huraeanomy is depicted in
figure 2 — the circular-flow diagram discussed inituthree diagram

actually treats the human economy as an ‘openraystéh regards to both

energy and matter. That is, the human economynsiramusly dependent
on external (outside) sources for input of enengy matter and on external
repositories for its outputs.

An ecological worldview as represented in Figurappears to incorporate
the principle that the human economy is completaid unambiguously
dependend on natural ecological systems for its enat needs.

Furthermore, the human economy (as a subsystermotamutgrow the

biosphere. The implication of this, is that, as tiwered earlier, the growth
of the economic subsystem is ‘bounded’ by a nomwgrg and finite

ecological sphere. A comprehensive and systemaititengtanding of the
extent to which nature acts as both a source ofaainditing factor on the

basic material requirements for the human econdmeyefore, demands
some level of understanding of ecology.

Ecology is a branch of science that systematicgligies the relationships
between living organisms and the physical and cbalmenvironment in

which they live.

4.0 CONCLUSION

At the end of this unit, we have been able to disaxtensively on the neo-
classical perspective of the human economy andcd#tearal environment;

an economic perspective of the natural environmamd the human

economy. However, discussion on the comprehensivé systematic

understanding of the extent to which nature actsadls a source of and a
limiting factor on the basic material requiremeftis the human economy
were harnessed. This therefore, demands some dévwahderstanding of

ecology.

5.0 SUMMARY

We have been able to explain the impact of necsidakperspective of the
human economy and the natural environment; wevaésu further to make
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explicit the economic perspective of the naturalimmment and the human
economy. Clearly, from the our discussions, it \8dent that, at the
fundamental level, central to the neoclassical eovos worldview with
respect to the natural environment and its roldlhéeconomic process, we
have the following four key issues: (i) the marlaet a provider of
information about resource scarcity; ii. resourtactor) substitution; iii.
scarcity augmenting technological advance; and tive nature of
relationships between the human economy and theat@&nvironment.

6.0 TUTOR-MARKED ASSIGNMENT

1. The environment is the supplier of all forms ofa@xes. Discuss.

2. Draw a schematic view of how the human economy ndgpen the
natural environment for factors of production, disal of waste and
consumption of amenities.
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1.0 INTRODUCTION

In this module we shall be concerned with five a@pts in
microeconomic theory that aid our understandingahe of the issues
in environmental economics. Such concepts will mesaered and these
are the concepts of scarcity, resources, demandsapgly, market,
market failure, externality and property right.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the concept of scarcity

discuss the economic implication of scarcity

analyse the operation of a market-oriented economy

discuss the concept of resources with traditionadnemics
classification of resources and economic assumgtiabout
resources.
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3.0 MAIN CONTENT

3.1 The Concept of Scarcity

Definition: A scarce resource is one which, when offered tpleeat
no cost, more would be wanted (demanded) thanasdadole (supplied).
Notice that the opposite of a scarce resourcefrearesource. At no
price, the quantity supplied of a free good fortanse exceeds the
guantity demanded leading to a surplus. The dedfmibf scarcity above

is further explained graphically as shown in Fig@reelow.
Py
D 3

o s - 3>y

q ] q

Fig. 6:Demand and Supply and Market Clearing (Equibrium)
Price for a Scarce Resource

Notice that at zero price (on the price axis, z@ioe coincides with the
origin), quantity demanded is® @nd quantity supplied is*gNotice
further that § far exceeds%jcreating a shortage or scarcity.

On the other hand, at zero price, the quantity cel@d of a free good is
smaller than the quantity supplied, creating a lssrpConsider oxygen
which is freely supplied by nature, the availapilitf oxygen from the
ambient air (supply) far exceeds the quantity detednin a non-
polluted environment. Thus, the oxygen may be ¢ictat a free good.
The demand and supply analysis for a free goodemmothstrated in
Figure 7 below. Pa
D S

° q° q -
Fig. 7:Demand and Supply Analysis for a Free Good
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Notice that at zero price (point on the origin) tuantity supplied far
exceeds the quantity demanded &sscgreater than % counting from
the origin.

In economics, the situation of scarcity arises whigre is less of an
economic good, service or resource than peopledniMde to have if it
were free. Scarcity reflects the fact that theeeraot sufficient resources
(inputs) to produce everything that individuals wan

It should be noted however that in the absencecafcgy, no difficult
choices would need to be made and hence no opggriamreal cost
and no prices would need to be attached to anytlaisg the study of
economics would be rendered entirely unnecessarghérmore, as the
economist uses the concept, scarcity is presealtl isocieties whether
rich or poor in as much as there is a gap betwesaurce need and
resource availability.

3.2 Economic Implication of Scarcity

Considering that human wants for goods and senacesmmense and,
worse Yyet, insatiable in a world of scarcity, whatn be done to
maximise the set goods and services that peopéegiven society can
have at a point in time? This question clearly ssgg that the
significant economic problem involves rationing iied resources to
satisfy human wants and, accordingly, has the vieilg four
implications:

. Choice -the most implication of scarcity is the need tokena
choice from various alternatives available. Tisain a world of
scarcity, we cannot attain the satisfaction oball material needs
completely. Hence, we need to make choices angriegities.

) Opportunity cost - every choice we make has a cost associated
to it; one cannot get more of something withouwirgy up
something else. In other words, an economic chailveays
entails sacrifice or opportunity cost- the highesiued
alternative that must be satisfied to attain sbingtor satisfy a
want. In a world of scarcity, “there is no suclnthas a free
lunch.”

. Efficiency —in the presence of scarcity, no individual or sbgi
can afford to be wasteful or inefficient. The altjee is,
therefore, to maximise the desired goods and es\that can be
obtained from a given set of resources. This sthtaffair is
attained when resources are fully utilised (fuliptoyment) and
used for what they are best suited in terms otlgecton (i.e.,
there is no misallocation of resources). Furtheenefficiency
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For example, in many parts of the contemporary avothe market
system is used as the primary means of rationiagcecresources. To
serve as a rationing devise, the rationing dewsedsource allocation

implies that the best available technology is Qgeiosed

ENVIRONMENTAL ECONOMICS

(McConnell and Bruce, 1996).
Social Institutions- as noted earlier, the essence of scarcity lies

in the fact that people’s desire or goods andicesvexceeds
society’s ability to produce them at a point imei. In the
presence of scarcity, therefore, the allocatiod distribution of
resources always cause conflicts. To resolve thesdicts in a
systematic fashion, some kind of institutional hreeasm(s) need
to be established.

and distribution may be based on either

(a)
(b)

In the market system, price which is determinedh®ymarket forces of
demand and supply serves as the rationing instrumidawever,
rationing through government intervention uses owsi non-price

the market system, or

the central (government) distribution system.

factors as rationing instruments.

3.3 Operation of a Market-Oriented Economy

In many parts of the contemporary world, the masgyetem is used as
the primary means of rationing scarce resourceg. diagram below
(Figure 8) is designed to show that the operatiba market-oriented
economy is composed of the following elements, ngmeconomic
entities (households and firms), markets and norketapublic and
private institutions.

FACTOR

y

HOUSEHOLDS

Consumers of goods and services

Owners

in nf neadilictiva rac

MARKE‘S\/

Fig. 8:Circular Flow Diagram of the Economic Proces
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These elements are discussed below:

. Economic Entities (households and firms)Households are the
final users and owners of resources of goods andcss. In a
market economy, given the resource scarcity, thengwy
objective is to find effective ways to address tieterial needs of
consumers (households). At least in principle, oomers’ well-
being is the primary aim of a market-oriented ecopoAlthough
households are final users of goods and serviagess enter the
economic process as transformers of basic resoutabsur,
capital and natural resources) into goods and aesyviand this is
done on the basis of consumers’ preferences (demand

. Markets: Markets represent an institutional arena in which
exchanges (buying and selling) of final goods aed/ises and
factors of production (labour, capital and natuesources) take
place. Traditionally, the economists classify mékato two
broad categories,

Namely; product and factor markets. The productketais
where the exchange of final goods and servicesrscdn this

market, demand and supply provide information about

households and firms, respectively. The factor mianefers

exclusively to the buying and selling of basic gses, such as
labour, capital and natural resources. In this maiket, demand
imparts market information about firms and supphpvides

information about households. That is, households the

supplier of labour, capital and natural resourgdsle firms are

the buyers, and in-turn uses these items to profinaé goods

and services for the product market. Clearly, thém roles

played in the factor market by households and firespectively
are the reverse of their roles in the product ntarke

In both the product and the factor markets, infdromaabout resource
scarcity is transmitted through prices. These praee formed through
the interactions of market demand and supply; amtjer certain
conditions, market prices can be used as relialdécators of both
present and future resource scarcities. Furthermaiag prices from
the product market, economists customarily measaggregate
economic performance of a given economy or a cguyr the total

market value of all the goods and services prod@icetinal use within

a given period, usually a year. This is called GrB®mestic Product
(GDP) when the total market value of the final goaghd services
produced is attributable to factors of productiéab@ur, capital and
natural resources) originating exclusively fromiaeg country (more on
this in the next section).
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o Nonmarket Public and Private Institutions. A market does not
function in a vacuum; that is, for a market to @per efficiently,
ownership rights need to be clearly defined andmeed. This requires
the establishment of public agencies designed ttouéate and enforce
the rules and regulation by which ownership riglai® attained,
relinquished (transferred) and enforced. In addjticompetition in the
market place is fostered through public intervamtio some instances.
The public and private entities (social institugpthat legislate the rules
for assigning resource ownership rights and reguthe degree of
competition in the marketplace are representechbybbx at the center
of figure 1. On one view, what flows from this btaxhouseholds, firms
and markets is not physical goods but informatiervises. In general,
the main function of these flows of information is ensure that
economic agents (households and firms) are plalgingome socially
pre-determined rules of the game. In this regadgally, social
institutions are perceived as being rather likemdactor of a symphony
orchestra or a traffic director at a busy intensect

Viewed this way, social institutions have importagsbnomic functions.
However, they should not be assumed to be eithdegieor costless
(North, 1995). When they are functioning well, theformation
communicated through them can distort market sgyfmices) and in so
doing, will significantly affect the allocation gtarce resources.

3.4 The Concept of Resources

In broad terms, resources can be defined as agythat is directly or
indirectly capable of satisfying human wants. Reses can be
classified from two perspectives which are;

I traditional economics resource classification and,
il environmental economics resource classification.

3.4.1 Traditional Economics Classification of Resources

Traditionally, the economic notion of resourcesssifies resources into
three broad categories: land, labour and capital.

Land: This refers broadly to natural resources which thee stock of
living and non-living materials found in the phyaienvironment, and
which have an identifiable potential use to humamdgs. It should be
noted that land is a very inadequate expressionmuat in a wider
context amounts to the natural resources base.igtiecause it could
be misunderstood as a place to build factoriesesciand physical
infrastructures like hospitals, schools, etc. Bydenstanding land to
mean all non-man made natural resources, the ideaat is in, on and
over the land as included becomes clearer. Thussnwironmental
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economics, it is better to say “natural resourcegher than simply
“land”. Agricultural land, deposits of ferrous andn-ferrous minerals,
water, fisheries, and other aquatic life, wildesheand its multiple
products are examples of material resources.

Labour: Labour encompasses the productive capacity of igdlys
and/or mental efforts of human, measured in terfrabdity to work or
produce goods and services. Entrepreneurship & oficluded under
labour.

Capital: This refers to a class of resources that are maae for the
purpose of creating a more efficient productioncpss. In other words,
capital is the stock of produced items availablet hor direct
consumption, but for further production processaigles include all
sorts of machineries.

3.4.2. Economic Assumptions about Resources
Assumption 1: Resources are Factors of Production

It is rare that basic resources of labour, cajitel natural resources are
used for their direct consumption without modifioas. Hence,
resources are viewed in economics as a means tugedinal goods
and services that are capable of directly satigiyinman wants. This is
to say that basic resources are a means to an mahch@ end in
themselves.

Assumption 2: Resources have no Intrinsic Value

Related to assumption 1 above is the notion treettonomic value of
resources is strictly anthropocentric. This implibst the economic

value of any resource is defined by human needsatiing else. This

idea treat humans as preeminent as all other reseware deemed to
exist for human economy and not for themselves.-&mmomic values

of resources are not considered. This has impoctamequences for the
conservation of biodiversity.

Assumption 3: Only Scarce Resources are of Economioncern
In economic analysis, each of the above resourt¢eggaes is of
economic concern to the extent that they are scaecdound in limited

guantities and/or qualities. Any resources thatrarelimited in supply
are not of economic concern.
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Assumption 4: Resources are used in Combination

This means that to produce a good or service redhat various forms
of resources are combined together to effect toansdtion into the
required good or service. For instance, producirigkd for building
requires a combination of sand, water, human sk#éiment, block-
making machine, shovel, etc, in certain proportioriResource
combination and substitutability can be depictedh®yfollowing table.
For simplicity, we assume there are just two resesir labour and
capital to produce a given level of output.See Fadu

Table 1: Resource Combination and Substitutabilityof Labour and
Capital

Quantity of Output Quantity of Labour Quantity ofydital
10 10 30
10 15 25
10 35 10

Isoquant

Fig. 9: Isoquant Depicting Different Combination of Labour and
Capital
Assumption 5: Resources are fungible

This implies that resources are substitutable. Tibatone kind of

resources (such as machine) can be replaced blyear(stich as labour)
in the production process; or one type of energyoueces (e.g.
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petroleum) can be replaced by another form of gnégch as natural

gas). Fungibility implies that no particular resoriis considered to be
absolutely essential for production of goods andises. It should be

noted however that fungibility does not in any wsiggest an escape
from general problem of resource scarcity becaliseetis the extent to
which resources substitution can occur in produactio

Resources can also be classified according to whethey are
replenishable or not. Thus, we have the followiatggories:

. Renewable resourcesResources are said to be renewable if they
are replaced by natural processes at a rate cobipava faster
than their rate of consumption by humans. In otherds,
renewable resources have a natural rate of repimeist
sufficient to augment the stock. Thus, renewablsoueces
naturally regenerate over time; e.qg. fish, treeiddlife, grazing
lands. The environmental economic issues revoluendothe
consideration of the impact of a renewable resouuse
(extraction or harvest) on the rate of replenisnmérioo much
is harvested, the rate of replenishment may nosufécient to
leave enough resources for the future. If tooelitd harvested,
opportunities for gains are lost. The harvest decigvolves a
comparison of marginal benefit with marginal cost.

This can be represented as follows

If MB 1anes"MC nanestmore harvest is justified, otherwise (If MBvest
<MC harves) further harvest is not advised.

. Non-renewable resourcesThese are resources for which there
is no replenishment or the rate of growth is sowslas to be
imperceptible in human life span. Thus, for nonergable resource, the
natural rate of replenishment is negligible in terof augmenting the
stock of the resource. Examples include oil, gaanium, aluminum,
etc. The three stages of non-renewable resourceouse considered in
economics are exploration, development and extmacti The
exploration, development or extraction decisionoalsvolves a
comparison of the marginal benefit to marginal cost

4.0 CONCLUSION

In this unit, we have been able to explain the ephaf scarcity,
understand the economic implication of scarcityalgse the operation
of a market-oriented economy, know and understdred concept of
resources with traditional economics classificatioin resources and
economic assumptions about resources.
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5.0 SUMMARY

A scarce resource is one which, when offered tgleeat no cost, more
would be wanted (demanded) than is available (segplUnderstand
that the opposite of a scarce resource is a fismuree. At no price, the
guantity supplied of a free good for instance egse¢he quantity
demanded leading to a surplus. It should be notedelrer that in the
absence of scarcity, no difficult choices would chée be made and
hence no opportunity or real cost and no pricesldvaweed to be
attached to anything, else the study of economiosldvbe rendered
entirely unnecessary. Furthermore, as the econamis$ the concept,
scarcity is present in all societies whether richpoor in as much as
there is a gap between resource need and resoaitabdity.

6.0 TUTOR-MARKED ASSIGNMENT

1. What do you understand by the concept of scarfig@uss.

2. What are the economic implications of scarcity®Byiexplain.

3 List free traditional economics classification ekources. Briefly
explain any two of them.

4. Scarce resources are said to be of economic coasevne of the
assumptions of economic resources. Briefly explain
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INTRODUCTION

In a market oriented economy, the majority of paoel output decisions
are determined in the market through the marketefiof demand and
supply. The concept of demand and supply remairs mhost
fundamental in economic analysis and constitute hkhekbone of a
market economy.

2.0

OBJECTIVES

At the end of this unit, you should be able to:

explain what demand and demand schedule is alltabou
analyse the demand curve

state how the law of demand is applied to quawtitgemand for
goods and services

explain the law of demand and how changes are rdatant
factors in the quantity of demand for goods amnlises.

44



ESM 292 ENVIRONMENTAL ECONOMICS

3.0 MAIN CONTENT

In this unit we shall be discussing all that persaio demand as it relates
to goods and services.

3.1 Demand Demand is the quantity of a commodity a buyer
wishes to purchase at each conceivable price.

3.1.1 Demand Scheduleis a table showing how much of a given
commodity a buyer would be willing to buy at diféert prices.

The table below illustrates a demand schedule.
Table 2: Demand Schedule

Price Qty

35

45

60

80

RINWA~O

110

3.1.2 The Demand Curveis a graph illustrating how much of a
given commodity buyers would buy at different psc®emand curves
are usually derived from a demand schedule. Usiagiemand schedule
above, we can obtain a demand curve by plottingvidees of prices
(vertical axis) against the values of quantity duu@porizontal axis) to
obtain the downward sloping demand curve (Figune 10

Price
y N

Demand

> Qty
0

Fig. 10: Demand Curve
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3.1.3 The Law of Demand The law of demand states that other
things being equal, as price increases, the gyadgimanded of a
commodity decreases. The law is saying that thera negative or
inverse relationship between price and quantity aleded of a
commodity. This law is also illustrated by the devand sloping nature
of the demand curve.

3.1.4 Explanation of the Law of Demand The three reasons
provided to explain the downward slopping natufetlee demand
curve.

a. Diminishing marginal utility : Utility is satisfaction derived
from the consumption of a commodity. Marginal ityilis the
satisfaction derived from the consumption of ongerextra unit
of the commodity. The law of demand can be exptibhy
diminishing marginal utility. The explanation isig: the
decrease in added satisfaction as one consumetgoaddiunits
causes one to consume more units in order to gesdme level
of satisfaction.

b. Income effect: A lower price increases the purchasing power of
money income, enabling the consumer to buy moréwaer
prices without having to reduce demand for otheiodgo
Conversely, a higher price reduces the purchasiogep of

money income, making the consumer to buy lessgien
prices.
C. Substitution effect: A lower price induces the consumer to buy

more of the good with the lower price and lesghef relatively
high-priced substitutes.

3.1.5 Market Demand Schedule Demand for a good or service can
be defined for an individual household, or for augr of households that
make up the demand side of the market. Market ddnsthe sum of
individually demanded quantities at the variousgsi The table below
illustrates the derivation of a market demand saleedssuming there
are two households or individual in the market.

Table 3: Market Demand Schedule

Quantity Quantity

Price Demanded by| Demanded by g/z%kftz?gn and
Household 1 (A) | Household 2 (B)

3 40 60 100

4 30 40 70
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The transition from individual demand curve to arke& demand curv
is similarlydone as shown in Figure .

Price ($)

Household A's demand Household B's demand Market demand curve

quantity quantity Quantity

Fig. 11: Market Demand Curve

3.1.6 Other Determinants of Demant

a.

b.

Tastes — favourable changes lead to increase in dem
unfavourable changes lead to decrease in del

Number of buyers— more buyers lead to an increase in dem.
fewer buyers lead to a decrease in den

Income — more income lead to an increase in demand,
income leads to decrease in demand for normal gqdte rare
case of goods whose demand varies inversely witbnime is
called inferior goods

Prices of related goods also affect dema

Substitute goods (those that can be used in plaeaah other)
The price of the substitute good and demand forother gwods
are directly related. If the price of Coke risesdéuse of a supp
decrease), demand for Pepsi should incr

Complementary goods (those that are used togetertdnnis
ball and rackets). When goods are complementagretis ar
inverse elationship between the price of one and the derar
the other.

Consumer expectation — consumer view about future pric
and income can shift dema

SELF-ASSESSMENT EXERCISE

1.
2.
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What is demand?
What is the law of demand? Explain briefly how ifeats
demand for quantity of goods and servi
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3.2 Change in Demand

This means a shift of the entire demand curveéaitiht or to the left of
the initial demand curve. A shift of the demandveuito the right

indicates an increase in demand while a shift @ lgft implied a

decrease in demand as a result of changes in themdeants of demand
expected price. Figures 12 and 13 illustrate tihesgoossibilities.

(i) Increase in demand Price 5

»Qty

)

Fig. 12: Increase in Demand (Outward Shift of Demad Curve)

Notice that at the same price (p), a forward shiftdemand from D1 to
D2 causes the quantity demanded to increase fromo @R even when
price remains constant.

(i)  The following is a summary of what can causan increase in
demand:

a) Favourable change in consumer tastes.

b) Increase in the number of buyers.

C) Rising income if product is a normal good.

d) Falling incomes if product is an inferior good.

e) Increase in the price of a substitute good.

f) Decrease in the price of a complementary good.

0) Consumers expect higher prices or incomes in thedu
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a. (i) Decrease in demand

Price 4

Ds

[l I

»Qty
0]
Qs Qa

Fig. 13: Decrease in Demand (Inward Shift of Deman@urve)

Notice that with decrease in demand, lower quairiigy is demanded at
the same price P*, as demand shifts backwards Déno DB.

(i) The following is asummary of what can cause a decrease in
demand. This is presented below:

a) Unfavourable change in consumer tastes.

b) Decrease in the number of buyers.

C) Falling income if product is a normal good.

d) Rising incomes if product is an inferior good.

e) Decrease in price of a substitute good.

f) Increase in price of a complementary good.

0) Consumers’ expectation of lower prices or inconmethe future.

3.2.1 Change in Quantity Demanded

Change in quantity demanded refers to movemengadahemand curve
as a result of changes in the price of a commodity

A change in quantity demanded can eiiherease or decrease
I Increase in quantity demanded occurs as a movetoaniwards

on a demand curve when price falls and other dwtents of
demand remain constant. (See Figure 14)
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v

Qty

Fig. 14: Increase in Quantity Demanded (Downward Mwement

along a Demand Curve)
Increase in quantity demanded from Q1 to Q2 asprduces from P1

to P2.

i. Decrease in quantity demanded occurs as an upwavement
along a demand curve when price of the commodityeiases but
other demand determinants remain constant. (Fibbire

Price,

P>

»Qty

0 Q —— Qu
Fig. 15: Decrease in Quantity Demanded (Upward Mowaent along
a Demand Curve)

Decrease in quantity demanded from Q1 to Q2 whee pises from P2
to P1.

3.2.2 Supply: Supply is the quantity of a commodity sellers wish
sell at each conceivable price.
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3.2.2.1 Supply ScheduleThis is a table showing how much of
a given commodity a seller would be willing to safldifferent prices.
The table below illustrates a supply schedule.

Table 4. Supply Schedule

Price Quantity
2 15
4 20
6 25
8 30
10 38

Notice that as price increases from 2 to 10 Napaantity supplied
increase from 15 to 38 units.

3.2.2.2 Supply Curve The Supply Curve is a graph illustrating how
much of a given commodity sellers (firms) would seldifferent prices.
Supply curves are derived from supply schedulesplojting price
against the quantity supplied with price on theigal axis and quantity
supplied on horizontal axis (Figure 16).
P 4

10

SS

8
6
4

2
0

Fig. 16: Supply Curve

Notice that the supply curve is upward sloping bhadce has a positive
slope.

3.2.2.3The Law of Supply. This states that the higher the price of a

commodity, the higher the quantity supplied, if ather things are
unchanged.
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3.2.2.£xplanation of the Law of Supply: With given product cost
(i.e. if cost of production remains unchanged)higher price mean
greater profits and thus an incentive to increaseguantity supplie

3.2.2.Market Supply: The supply for a good or service can
defined for an individual firm, or for a group afrhs that make up tr
supply side of the markd¥larket Supply is the sum of all the quantit
of a good or service per period by each firm atwhgous prices. Th
table below shows the derivation of a market sugglyedule assumir
we have three firms making up the indus

Table 5: Market Supply Schedul

Price | Quantity Quantity Quantity Market
Supplied by| Supplied by| Supplied by| Supply

Firm (A) Firm (B) Firm (C) (A)+
(B)*+(C)
3 10,000 30,00¢( 25,000 65,000
1.75 | 5,000 10,00( 10,000 25,000

As with market demandnarket supply is the horizontal summation
individual firms’ supply curves. Thus, the tableoab can be translate
to the following curves as shown in Figure

Firm A's supply Firm B's supply Firm C's supply Market Supply

[#%]
o
(=]

Price (%)

—
-~
3]

5,000 10,000 10,000 30,000 10,000 25,000 25,000 65,000
quantity quantity quantity Quantity

Fig. 17: Market Supply Curve
3.2.2.60ther Determinants of Supply

These are factors (@ariables) that determine supply except price ef
commodity. These factors are briefly discusseHlgvis:

a) Resource Prices a rise in resource prices will cause a decr
in supply or leftward shift in supply curve; a dease in resourc
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prices will cause an increase in supply or rigmtvshift in the
supply curve.

b) Technology- a technological improvement means more efficient
production and lower costs, so an increase inlgupprightward
shift in the curve results.

C) Taxes and Subsidies a business tax is treated as a cost; so
decreases supply; a subsidy lowers cost of pramyctso
increases supply.

d) Prices of related goods if price of substitute production good
rises, producers might shift production towards higher priced
good, causing a decrease in supply of the origjoat!.

e) Producer expectations- expectations about the future price of a
product can cause producers to increase or decreasent
supply.

f) Number of sellers- generally, the higher the number of sellers,
the greater the supply.

4.0 CONCLUSION

At this end of this unit, we were able to explamdaunderstand what
demand and demand schedule is all about; analgsédamand curve,
know how the law of demand is applied to quantitgemand for goods
and services and also explain the law of demandhamd changes are
determinant factors in the quantity of demand fmods and services.

5.0 SUMMARY

It could be seen that the whole of this unit wadssing why there are
changes in demand and supply of goods and seruicése market.
However, emphasis was placed on the index thattaffbe change of
movement in the curves of demand and supply. dlde important that
you understand how this curve movement affectgtirehasing power
of the customers in the market. It is believed tthe study of this
environmental economics would have broadened ynawledge about
the whole concepts and the implication or impaotalt humans and
their surroundings.

6.0 TUTOR-MARKED ASSIGNMENT

1. What is demand schedule?

2. Change in quantity demanded refers to movementgalan
demand curve as a result of changes in the pfieecommaodity.
Graphically explain what you understand by this.

3. What is supply curve?

53



ESM 292 MODULE 2

7.0 REFERENCES/FURTHER READING

Ahmed, M. Hussen (2000). Principles of EnvironnaériEconomics,
Ecology and Public Policy. New York: Routledge.

Duane, Chapman (2000). Environmental Economics:eofyy
Application and Policy. USA: Addison Wesley Longniac.

Jhingan, M.L. & Sharma, C.K. (2008). Environment&tonomics:
Theory, Management and Policy. (2nd ed.). Delhrin§a
Publications (p) Ltd.

Robert, J. Carbaugh (2007). An Applications Appioato
Contemporary Economics (4th ed.). USA: Thomson Isout
Western.

Tom, Tietenberg (2000). Environmental and NatuRsource
Economics, (5th ed.). USA: Addison Wesley Longnmam |

http://www.investopedia.com/terms/e/environmentadremics.asp

54





