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Syllabus for MA/M.Sc Economics
' Forth Semester
~ Optional: (C)
Environmental Economics

Unit—1: The Economy and the Environment

Interlinkings between the Economy and the Environment — The First two
~ laws of Thermodynamics — Erivironment Degradation as Market Failure-
Externality, Pigouvian Tax, Property Rights and Transaction Costs —
Environmental Public Goods -

Unit - 2: Economics of Natural Resources | |
Econornic Issues relating to use of Non-renewable Resources, Optimal -
Depletion - Issues relating to Renewable resources, Sustainable exploitation
-~ Common Property Resources — Open Access — The Tragedy of Commons

Unit -3: Valuation of Environmental Damages and Benefits

Use and Nonuse Values - Valuation Methods - Stated Preference Methods: -
Contingent Valuation —Revealed Preference Methods: Hedonic Pricing and
Travel Cost Method — Env&mnmentaihnpact Assessment. .

Unit -4: Enwronment and Development

Environment Development Trade off — Poverty and Environment - Comept
and Indicators of Sustainable Development: Enwmnmental Acoountmg -
Policies for Sustainable Development. ;

Unit -5: Political Economy of Global Environmental Issues

" Climate Change, Loss of _Biédiversity, Ozone Depletion, International
- Conventions and Protocols —Trade and Environment — Pollution Havens.
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* Paper Introduction: K

* This paper is basically designed to help the readers undafstand the
concept of environmental economics and the various issues
addressed withinit. : '

The paper has the following five () units:—

Unit 1 : The Economy and the Envifonme.nt

- Unit 2 s Econormcs of Natural Resources _
Unit3 : Valuation of Environmental Damages and Benefits
Unit4 : Environment and Development

Unit5 : Political Economy Of Global Envn'onmental_ g
' Issues :

In the Uml 1, a brief concept of thc economy environment mtcrhnk
“age is given and how environmental degradation leads to market
failure is di scussed.__'!‘hc second Unit deals in the economics of
natural resources—both renewable and no-renewable and stresses -
upon sustainable use. Besides the unit also discusses how open
access to common property resources is a major cause of tragedy
of commons. Unit 3 discusses the use and non-use values and its
different valuation techniques and the various environmental impact
assessment measures. The trade off between environment and
 development s discussed with the help of Environmental Skuzriets

- Curve in Unit 4. Further the unit deals in the concepts and indicators
of Sustainable Development and its various policy measures. Unit
5 discusses the various global environmental issues like climate

- change, loss of biodiversity, etc. and also discusses the functions
. of international conventions and protocols in preservmg

clmronmcnt. '
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UNIT-1 -
THEECONOMYAND’I‘HEENV]RONMENT

Cantents %

1.0 Introduction

1.1 - Objectives - - : :
1.2 Interlinkings Between Economy and En\rlronment
1.3  First Two Laws of Thermodynamics .

1.4 * Environment Degradanon as Market Faﬂure Extemahty "
1.5 PigouvianTax '
1.6 Property Rights, Transaction Costs
1.7 - Summing Up-

1.8 Addmonal Readmgs

1.9 . Exerc:se

1 0 lntmductmn

Euvuonmenz Economics is a sub dlsmphne of economics which is -
concerned with the efficient allocation of environment resources. .
Many envxronmcnt goods which were once abundant have now
‘become scarce and we know that economics  basically deals with
the allocation of scarce resources among unlimited wants. So,
environment resources come under the scope of economics.

| Moreover, economics also deals with how the marks mechanism

allocates the resources. But market failure is witnessed in case of 5

environment goods. So their analysis requires special treatment.

1.1 Objectives

This unit is designed to help you undarstand the basic concept of

environment economics and the linkage between economy and
environment. After reading this unit, you wilk be able to -

@ understand the mtorhnhp bﬂm ceOnOmY and

environment.

know the first twolaws of thermodynanucs

understand market failure in case of environment goods.

know about Pigouvian Tax.

understand the need for property nghts

® ¢ &0
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1.2 Interlinkings Between Fconomy and Environment

- Economy basically refers to economic agents, the institutions they
form and the interlinkages between the agents and institutions such
as the market. The environment constitutes of all the abiotic
components like land, water, mountains, mineral resources, climate
etc. and biotic components like plants and animals.

The interlinkage between the economy and the enwromnent can
be explamed with the help of the fo]lomng ﬁgm‘e -

GOODS & SERVICES P

PRODUCTION

CONSUMPTION

FACTORS OF
PRODUCTION

AM! EH!TY

E, GLOBAL LIFE-SUPPORT SERVICE
Figure: 1.1 Ecaﬂomy-EnvimnmcntInteraction .

For the sake of simplification, let us assume that the economy

consists of only two sectors — production sector and consumption

sector. Exchange of goods and services and factors of production
takes place between these two sectors,
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- In the above figure, environment is shown in 2 ways — as the three
interlinked circles E1, E2 and E3 andtheaﬂenampassmg boundary
named E4. The production sector extracts energy and material -
resources from the environment and produces output, which are .
then supplied to the consumption sector. In the process of
production, same waste products are also produced, a part of which
is recycled within the production sector shown by the loop R1.

~ Some recycling also takes place within the consmnpuon sector as- :
shown by R2. ' ¢

Thus, the first role of the environment is to provide energy and
material resources as shown by El. The second role is that
environment acts as a waste sink (_EZ).' The next role of the
environment is that it provides with a direct source of amenity
(B3). The boundary E4 indicates the global life support services
provided by the 'envirogmént like maintenance of temperature,
atmospheric composition, water and nutrient cycles etc. The dashed
line between E2 and E4 indicates that waste emissions may affect
the global life support serv-ic‘:es adversely.

The environment thus serves more than one function, using the
_ environment for one purpose may reduce its ability to provide us
with other services. ¢g.— disposing wastes in ariver may eventually

. reduce its aesthetic value and also harm the habitat of fish and other

' orgamsms living in the river.

Thus, we see that the economy and the environment have a dynamic
interlinkage. The way the economy is conducted has an impact on
the environmentwhich in turn affects the economy. -

" 1.3 First Two Laws of Thermodynamics
The first two laws of thermodynanucs hold truc in case of closed '
systcms

. The first law of thermodynamics states that matter like energy can
neither be created nor destroyed. Tt implies that matter can be
' converted into energy or energy can be transformed from one form
to another. The implication of this law is that one cannot create
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' -environment. We can only transform it from order to disorder as_ |
we go on using the envxmnmem though the quantum will remain
the same. .

The second law of ﬂxermodynéniiés_, also known as the entropy

law, states that in 2 closed systcm, the use of matter —energy results
ina one way flow from law énﬁ'opy to high entropy ie. from order

to disorder (since entropy is a measure of disorder). The

implication of this law is that as we go on using the environment, it
. move from a state of order to disorder in the use envzmnmental
TEsources.

| Stop to Consider:
" The Gaia Hypothesis: . - |

The Gaia Hypothesis was originally put forth by James Loveluck who is
 otherwise famous for his discovery of an analytical technique called the

electron capture. Gaia is the name of tha ancient Greek god_déss ‘Mother
| ‘Barth'. The hypothesis, named after the goddess, simply believes that
organisms-do not simply adapt the physical environment but actjirely
interract with it to modify the physical and chemical conditions of the
biosphere. Lovelock studied many discipﬁnés in order to pursie an
interdisciplinary study for the purpose of testing the GalaHypothesns.
The Gaxa hypothesis rests upon two observations: .

1. The earth is a super-ecosystem with numerous mteractmg
functions and feedback loops. These maintain life supporting
temperature and the cmmu:ai composition of the atmospherc md
oceans at a relatively stablc level.

2. After life appeared on earth, organisms played an active role in |

. modifying the ambient cmdmons on earth for the maintenance of

' hfc-suppmnng conditions.

- 14 Market Failure i in Case ef Environmental Goods—
' Externality

Most of the time environmental de,gradanon occurs due to open
access propesty nght regimes and limited goﬂ capamty fo manage |

&)




the environment resources. Commodities supplied by the
environment (like timber, minerals, game etc.) have a market price
but the environment itself doesn’t. So, it results in an increasing
use of the commodities at the expense of the environment.

Moreover absence of secure land tenure also leads to a lack of

mmuveamongﬂlepresentgenemnontopmﬁectthemmnmem =

- Market failure in case of environmental goods occurs mainly
~ because the goods providéd by the environment are non-rival and
non-excludable. Eg. — air, everyone wishes for clean air butitis -
non-rival. If any one person consumes clean air, it doesn’ treduce

the availability of clean air for the oﬁm Moxeover, clean airis
- also non-excludable ie, no one can be excluded from consummg
clean air. Environment is not excluswely defined. It doesn’t have
‘well defined property rights. Market failure occurs in case of
. environment more or less because of incomplete markets, dueto
which the. envmmemal resources can’t more to their lnghsst

' _.-_valuecluse

Externality: Extemahtymseswhenpm(mcuonmconsumptxm
decision of one agent affects productmn or consumption -
oppommltyofanoﬂlaagentd:metlymmermanthmughthepnce
system. As this price system is side stepped,-all the benefits and
~ all the costs are not accounted for. TherecanbeZtypesof
externalities — posmreextemahtyandneganve externality. Eg. -
~ Beekeepers usually keep their bechives on farms since the nectar
fmmmeplants:mm the production of honey. At the same
- time, ﬁxefmnmmeaisobeneﬁttedasﬂwbeesmdpcﬂmauonof _
plants. :
S:mﬂaﬂy,megofnegauveextemamyﬂzatcanbemtedisthatefa '
factorywhchdnmpsxtswastemthenearbynver‘lhsadvmely _
affects the people who live by the riverside and use the river water '
for various purposes. - d

1.5 Plgouvian Tax

3 In th.e early part of the 20th century, A. C. Pigou suggested for
-zmposmon of taxes. to realise the socially optimum level of
economic activity genemtmg pollytion. As the socxal cost of
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pollutxon is greater than the private cost, govt should try to make
- pollution costly by i imposing taxes. this is the Pigouvian tax or

- Pigouvian fee. ngouwan. Tax can be explamedw:th the help of the
foliomng dxagram—- '

MGMB
.

g

_mx.lt{ | > _

MSB
WPB

> Output .

In the abovc dxagram. MPC and MSC mspecnvely repmsents

margmalpnvateoostandmmgmalsocmlcost(MSC MPC +
MAC where MAC = = marginal abatement cost). Similarly, MPB
and MSB standsformargmal private benefit (marginal benefit from
commodity produced) and marginal social benefits (marginal
_benefits + marg;nal benefit from reduced pollution) respectively.

Os and OP' represent respectively the optimal level of outmt after

poilutwn tax has been levied and the force market level of output.

L]

' Inﬂmabnved:agrmtstandsfmﬂmopﬂmalmwhmhxseqmvahm. 3

to the difference marginal social between the marginal social cost -

and marginal private cost at the optimum.

CheckYouergrms
What is the interlinkage between economy and
envzronment? '

2, Stateandexplamthesecondlaw of Themﬁynanucs

b

Why does market failure occur m case of environmental
4. Whatis Pigouvian Tax?
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1.6 Property Rights, Transaction Costs |
Market failure in respect of envrronmentnl goods is in some way
linked to :noomplete markets and markets are incomplete because

- of the absence of will defined property rights. For instance, lack

" of proper property right in case of clean air may result in market

. . failure. This is because people in presence of pollution cannot

demand for any compensation from the polluters and they cannot
even demand for astop in pollution.

Thus, it is seen that the absence of well deﬁned property right
necessitates the need for govt intervention. But Coase pointed out
_ thatif one ignores the transaction cost* then voluntary agreement
' betweenﬂwcomemedpérﬁeswiﬂmultinasociauyopﬁmallcvel
.of output, regardless of which party i is assigned the pmpe.rty right.

Tranﬁacuoncost Ifmcarrymgomau'ansacnonacostmmvolved,
- then that cost is called transaction cost. It hmdcrs the efficient
worl:mgofthcmarket.

An msutuuon should always try to confirm the propm'ty nghts and .

- reduce transactxon cost.

If pmpeny rights are not well dcﬁmd Lhcn transaction costs OCcur.

1.7 Sllmniing Up

" To sum up we can say that environment serves more than one use.
The dynamic interlinkage between economy and environment
affects each other. Besides the entropy level in the environment
increases when we use too much of environmental goods causing
environmental degradation. Besides environment being a public
good is subject to the existence of externality as such it becomes

- difficult to determine the price for environment through market . -

mechanisms. So, market failure is a common feature of
environmental goods. However some corrections are suggested
" through Pigouvian taxes and allotment of property rights.

an




1.8

3.

1.9

w

Addinonnl Rendlnp

. Charles D. Kolstad - “Envnonméntalﬁmmmcs” Oxford

University Press

- Hanley, ShogrmandWhm “Enmommtaiﬁcomcs '

Macmillan. : :
R. Bhattachanya - Env:ronmentai Economics™, Oxfm-d _
Umvemty Press . ;

lhnutﬁm '

. Hdwistheadomjrandenﬁmm-ihtmelatédtoeéoh

other?
Smcmldm:plmnthetwolawsoﬂhmdynamcs

s Whydoesmark:etfaﬂuremcmmmseofenvnonmcnml |
'goods? How can it be prevented?

Whatmpmmyr_zghm?

REXER
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| UNIT-2
"ECONOMICS OFNATURAL RESOURCES

Contents:
2.0 Introduction
-2.1 Objectives
2.2" Natural Resources o h,
2.3 Economic Issues Related to Non—Reaewnble Resources— -
~ Optimal Depletion
2.4 Economics of Renewable Natnral Resources Efﬁcxmcy
* and Sustainable Harvest
. 2.5 Common Property Resources
| 2.6 Tragedy of Commons
2.7 Summing Up o
2.8 Additional Readings
2.9 Exercise

2.0 Introduction

 Natural resources are those ‘which occur naturaily in the

. envxronmaem.Thlschapter ‘economics of natural resources’ is

concerned with the principles regarding use, regulation ‘and

_preservation of different types of natural resources. In this chapter

~ we discuss about the economic issues related to non-renewable .
and renewable resources and also talk about the Tragedy of -

' commons.

21 Objectives
‘This unit is deslgned with the objecuve to -
e know the economic issues re!atcd to non—renewable
resources — the question of optimal depletion. -
® know about the economic issued of renewable resources —
the question of sustainable harvest. '
' understand the concept of Tragedy of commons related to-
open access common resources. -

(13)




22 Natural Resources ;
' Naturalresourcesrefertotheresourwsmtheformofvanous' :
'goodsandserwcespmwdedhynanu'e 'I‘heycanbee;ﬂtermatmal

-resources like iron ore, fish stock in the ocean etc. or energy
resources like coal, oﬂm.Butwhetherthercsomcesarenmenal

or energy depends upon their use. Foreg. - wood,ltcanbeused; ..

both as material orforprov:dmgenergy

-Naummomambroadlyclasszﬁedmmztypes renewable
and non - renewable resources. Renewable resources are those -
~ resources which can naturally regenerate within a time frame
mmnmgﬁﬂforeconomzcophnnzanon.ﬁg fish stock in the
~occan, Ontheolhe:hand,non — renewable resources are those
< resources, which either can’ tmgemrateatallorﬂmscwhxchcan’t
Tegencrate Mﬂunauseﬁdnmeﬁ'ameﬂg foss:l fuel

2.3 Economic Issues Related to Nm-Renewnble Resoumes- .

The non — renewable resources, unlike the renewable resouroes
amnotregeneratedw:t!nnanmefmmemeamngﬁﬂ foréconomic
optimization. As the non — renewable resources are exhaustible in

. use,thelrstockmboundtodspleteomnmew the more we use,

_ the resource, the less xsthestockleftforfutureuse ‘The main
issue therefore regapdmg the use of the non - renewable recourses
is their optimal extraction and depletion over time. We should
optimally distribute the resources rather we should optimally
~ deplete the stock. Thus, ﬂlcmammslmscanbeonﬂmedasthe
following - :
' the issue of optimal depletion

* - »

conditions for optimal depletion e i
will competitive market lead to opumal depleuan?
time path of the price.

* %

o Issuse.of()pﬂmal Depletion :
Optimal depletion means to depléte the resources over time in
such a way that the society’s benefit is maximised. In case of non —




reaewable resources, the more we use them today, less wﬂl be
ava:lahle for tomorrow. - '

Suppose, we have a tntal stock of resources,

Q=Q+Q, +Q; +..ceuee. . :
‘Where, = Q - quantxtyusedmmmpmw

| Q0 quantity used one period later

Q — quantity used two periods later etc.

| Iﬁtthebeneﬁtf%omusmgQ beB(Q)

Similarly, the benefit from using Q beB(Q)

 The benefit from using Q ch(Q)andsoon
Thus,

B(Ql ) ,BQ),
Total beneﬁt(w’) B{Qo)+ + (1+r)

. Whidie i iocial vate of discoat,

: _ThetlmepaﬂlQ Q.,Q, shouldbesoselectedthatﬂwmi

: soc:aibcneﬁt(&)ﬁmnﬂsuselsmammum

- MaxW = E-B(Qt /(A +1)

-3

s.t.ZQt =

=0

ol

ms;sadmmcwmmummdﬂwmwisaMOrcuwe
Now, Eetnsﬁndlhebeneﬁtforasmgle pmod -

. Price 4

Conaumer's Surplus -

E e

-Total rent aﬁd e
royality -

. g it - NC
Cost of 1 : : ’
axtraction D

- o a, & i

Quantity

(15i




_In the figure, D represents the demand curve and MC represents
the marginal cost of extraction.

We have, _ _
Net benefit = Gross Benefit — cost of extraction

' Totalrentmapnoeofthcoppmtumtycostofﬂmmonrccs
SupposeweamusmgQ quantity, then price = EQ e

=>P EN+NQ
_ --netpm:e+margmal¢ogt
=~ Net price = Price — marginal cost
' -EQ NQ
—EN

'I‘hus,netpncensdeﬁnedasthevameofanumtofthcnamml '
resmuceatnssom*cc ' -

.So,glqu oQ m}lbeexu'actedbyamsoutcepianmtoaﬂocate_

FEl extmcuon efﬁmenﬂyovea'ume

Net price is alsocaﬂedrentorroyaﬂy The royaltyls gmemlly__ |
appmpnatedbythosewhoowntlwmomceshkem oostpxts
etc. -

(2) Comlitions for Opﬁmal Depletion : yoo® -
The conditions. fm‘optnmal depletion can be explained with the
lwlpofHoﬁemngnﬂe Hotellngulecanbestatedas “For
opumaldcpleuonofmrenewablenamalresom&mnctpmef
mustmc:easeatﬂmsoc:almteofdmscount" |

. m’ ¥
5 %mdmnmdvaheofﬂ:enamateachpmads!muld |
- beequal.” B
"~ This can be cxplamed wnth the help of the follomng daagxam»—

16) -




NPQ

NP,
{141}

J

a4 =

Ir,tusconsider twoperiods—  Period (O) = current.

* Period (1) = Future
Leth Qibeﬂletotalquanutyavmiable Naw,lfwememquannty,
- thenetpncexs very high.
Assnmmgthedemandpattemmremamunchanged,ﬁremalm
maxumzmgﬂmtotalbeneﬁt,er,

W=BQy)+ B

‘Where B{Q{,) benefit from Q
: '-B(Q ) — benefit from Q _
' Accm:ﬁng to Hotelling rule, Eisthe ethbnum
Where NP, = L
_ . L¥p ¢
NP1 =NPO(1+1)
The optimal allocation is —
- QOA —current allocation
AQ! —future allocation
Nowfo A>AQIL. the quantity allocatedmallfum time periods
will be smaller and smaller; the pnce however will be hxgher and
higher. :
. In the diagram HE-J fepsresent the area lostdue to unnecessary
reduction in present consumption (ie Q G<Q A)and PER is the
area lost due to much use in present (ie?Qg_ S> Q{J A). |
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~ (3) Will Competitive Market Lead to Optimal Depletion ?
- If we are operating in a competitive market, we try to maximize
our profits/returns, and we have two options for it
(1) We can conserve for tomorrow NP, = NF, (1+g)
(ii) We can extract today &mvestmfmanc:a! market-»-
] NP, (1+i). : .
Now, NP, =NP, (1+g)
Where g = rate of increase in net price,
Whemerweexnacttodaymwﬂlcomervcfortommmwwﬂl
depend on g and I (rate of interest), '

Now, if g>i, peoplewﬂlconsm Ifweconservemowandmm'e,
- netprice will reduce because future supplies are increasing. If all
. of us conserve, it will pull down the future price and raise the current
price. While the present price will have a tendency to increase
because of scarce present supply, g will converge toi. '
If g <i, we extract today this will increase the net price in future
thereby leading to an increase in g. 'Ihm:w:llbcafallmﬂxecmreazt :
prices till againg converges toi.
' Thus, if the market is competitive, at equﬂ;bnvm g =i .
But Hotelling rule requires
g= r.whererlsthesoclalramofdlscount :
But if a market is perfertly compentlve and there are no
imperfections Ihen ;
i=r - :
Thus, ﬂwratcofmcwascmnetmce(g):socmlrateofdxscount .
) '
Hance, Hotcllmg Rule zs fulfilled and so, allocauon wall be
efficient. : |

(4) Time Path of Price:
Let us-consider a two penod case. Hotelhng Rule reqmms that -

NP,
NP, = —t = NP, =_NP°(1+r)

(18)




If we generalize Hotelling Rule, then we get— NFo = ?173'
=$NP‘=NPQ(l+r)‘,wheretj-=1;2, .......... '
=P, ~MC=NP, (1+1)" {:.NP‘::P,-—MC] :
_ ==»P =MC+ NP, (1+1)'
Price will increase with time exponentially. Ift=0 PO = MC+
~ NP,. The ceiling of price Pt is set by the MC of a backstop.
Backstop is a resource / technology which provides the same
service as a non-renewable resource but is currently not in use
_ because of its high cost. The current net price (ie, NPO) is also
~ influenced by the MC of the backstop.

MC
¢

b . e e -

-

Lctheﬂlepmodbywmchﬁmbackstupbemmesoperauonal
: | MC =P, =MC, + NP, (1+0"

‘MC, -MC,

(1+1)°

o=

" Thus, we se that the current net price or royalty posmvely relates -

to how expensive is the backstop and negatively relates to the time
| period in which the backstop becomes operational. '

- (19)




Stop to Consider: _
Exploration and Production of Petroleum in India:
India continues to be one of the least explored regions, Of the 26
sedmwntary ‘basins, cmiy 6 have so far been explored, accounting for
only 30% of the country's prognesticated reserves. India‘s balance
recoverable crude oil reserves amdechnmgcmunms!y after peaking
| at 806 mt in 1992. This indicates the need for greater exploration efforts.

24  Economics of Renewable Natural Resources- |
- Efficiency and Sustainable Harvest T

Renewable resources are those which can naturally regenerate -
within a time frame meaningful for economic optimization, These
msmesareaisouﬁcmcnvemsourcesbecm mmrstockdepends-
on— _

(i) biological reproduction

(ii) human activity, -
Eg of renewable resources are — trees in a forest, fish stock in a'
water body etc. -
But these resources should not be exploited indiscriminately else
it would lead to extinction of some of the renewable resources.
So, we should go for sustainable exploitation so that the stock of
the renewable resources remain unreplenished. So, one needs to
give importance to the concept of sustainable harvest. ‘

-
-

A -
- Me, =]
g= &
25| .o
e o MSy=G(x)
e T G(x) |- s '
' oMe / -
o vy >X ox ' X, X, X X

(20) |




The ﬁgmm above iliust;a;te thepoplnatmn dynamics of arenewable
resource say fish stock. The stock of fish is supposed to fellow
gz'owﬁxmroughunwass}mwnmﬁgmel This shows the cumulative

growth of the stock at low level of stock the fish continues to .

multiply but gradually as they begin to compete for food the rate
of growth declines and the stock é:vent(:al_ly converges (o some
maximum level, Xc in figure 1. The cumulative curve thus takes
the shape of a logistic curve with successively larger increments
initially and them gradually smaller ones. In the figure, Xmin is
the critical minimum level of population of the stock and if it falls -
below this level then the species is in the process of extinction
(X0). | . g meTa T
In figure 2 the growth of the stock of fish is measured along Y —
axis and the resource stock along X —axis. With human intervention,
*when the yield is equal to the growth of the stock it is known as
sustainable yield. In the figure G (X1) is the sustainable yield for
resource stock X 1. But the maximum sustainable yield occurs ata
'pomtwhereﬂzegmwﬂmftheresmnccxsmmnm In the figure,
Xm represents maximum growth of the resource and

correspondingly G (Xm) represents the mamnnmsustamable yield
of the stock.

'Nowﬁwchmmtﬂmyaeldmsuchawayﬁlatwcmkethcmaxnnum '

sustainable yield (MSY) from the stock, the resource is able to re-
gewatenselfandwewiﬂbe‘abletogetMSYinstmeetﬁngpeﬁods
also. Thus, MSY is the optimum harvest from the resource which
allows it to maintain its sustainability without reducmg the stock
' mlhelongrmn.'ﬂns;s sustamablehmmnngwmchallows the stock
of tesourccs to remain umplemshed '

Cheek Your Progress.:
1. What are natural msources ?

- 2. What are the types of natural resources ?
3. What is optimal depletion ?
4. State Hotelling’s Rule.

_ 5.What is net price ?

D




6 What sets the cellmg of price, Pt ?
7.Whatisa backstop ? '
~ 8. Whatis meant by maximum sus:amable yleld (MSY)?

25 "Conmonl’ropertyllesources

Comonpmpettyfesources:efermﬂmsemumesonwmch .
‘the rights of an exclusive group of peopie are well established. -

These resources have the characteristic of a pubhc good ie, itis

mn-exchldable for the members of a group but excludable for
olhers _

Commmsamextensweawasconmmngnammltesom Some

examplesofonmmonpmpenymommmgramnggmmd,ww
bodies, forests etc.

There are mtam charactensuc feamres ofthdseresmmes.‘"l‘hey
@) they are extensive areas of resource stock.

Gi) . awclldeﬁnadgroup!nstheexchmvenghtontheuseof _
the resource. However, mmnglemdwzdna]m&mgrouphasany -
exclusive property rights on those resources. '

Cm)ﬂwmofmmemmbynymmzmmﬂwwelfme.
ofﬂweﬂlambﬁsofﬂwm:p : T

26 nngaayntComom
Gmetflmdm,agreatmvmnmmhst.usedthem“lhgedyof

Commons’ in 1968 in order to express the environmental problems. -

Enmmmtmacmmmlylwklmmewhmhcanmtbehmded
over to private ownership. These resources are supplied at zero
costandmcrewnoresmcnonmﬂ;euuscso,ﬂxesemsomcesm
over exploited andnnsusedwinchemlmﬂylwds to environmental
degradation. Harchndescnbesﬂnsaslhcphenmnonof”l‘ragedy
of Commons’. . _

‘Thus, trngedy of common’ spells doom for everycne Eoonomc
analysis show that if rights over the resources are clearly defined

@




then market forces can ensure sustainable use of the renewable

resources. But the main problem arises when the property rights . |

-are not well defined and it becomes an open access common

resource. Open access resource refers to a resource which has no
enforceable property rights and is open to exploitation by all the
members of a group. Ancxamp!ecanhe cnedmﬂnscontext—

Suppose there is a common grazing grmmd ina v1!1age which is
opeaforallthe villagers. Now ﬁewhpasonmﬂlewllagemmsto
; mammlzchxsmdxwdualgamdwnhecan add more and more cattle
to the field. The person will definitely gain from adthngone more
~ cattle but with the addition of one more cattle damage will occur
~ asthe grazing ground becames rowded. But the benefit derived by

% ihepersoncxceedsthelossfmmaddmgonemomcatﬁe Ifallthe

villagers tinnkmmnularmannerandactsmnlaﬂythentheto&alno

 of cattle will exceed the carrying capacity of the grazing ground
and as aresulteverybody will lose. So over exploitation of common

_ resource leads to the:r destruction.

Since the problem of ‘Tragedy of commons basically arises -
. because of the absence of well defined property rights 50, solution

. to the problem lies in the assignment of private property rights or
through common property rights regime, which lays down rules to
limit the entitlement of individual members to common resources
- of the community. '

27 SummingUp |
* 'In this unit we have thus seen that economic of natural resources
1is concerned with the use, regulation and preservation of different
types of matural resources. Non-Renewal resources if not used
judiciously will exhaust up and can never be replaced. So such
- resources need to be exploited in a sustainable manner because
' the replacement has its own pace and such resources as well cannot
be replaced beyond a certain limit. Property rights are not clearly
* defined in case of natural resources. Such unambiguity in property
rights leads to the depletion of common property resources which
ultimately leads to the tragedy of commons.
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_ Additmnal Readings

‘Charles D. Kelstad — “Enmonmental Econo:mcs" Oxford
university Press.

Hanley, Shogren and White — “Enmcnmentalﬁconmmcs :
Macmillan. ;

U. Shankar - “Enwmnmental Economws“ Oxford
University Press. '

R. Bhattacharjya — “Environmental Economics”, OxfOrd
University Press.

Exercise

‘What are natural resources? What are its d:fferent typm‘?
What are the economic lssues rblated to non-renewable.
- resources?

. 'What is optimal depletion? What are the condmons for

optimal depletion?

What are the economnc issues related to renewable
resources?

What is meant by sustainable hamvest?
Whatdoyoumcanbycommonpmpenyresmnces”

- What is ‘Tragedy of commons’? Why does it occur?

How can the ‘Tragedy of commons’ problem be solved? -

dok ok

(24)




: " UNIT-3 :
VAI..UA'I'ION OFENVIRONMENTAL
~ DAMAGES AND BENEFITS

Contents:
3.0 Introduction
3.1 Objectives
3.2 Useand Non-Use Values -
3.3 Valuation Methods -Stated Pret'erance Method and '

. Revealed Preference Method

3.4 Contingent Valuation Method
'3.5 Hedonic Pricing Method.

- 3.6 Travel Cost Method g
3.7 Environmental Impact Assessment
3.8 SummingUp

3.9 Additional Readings
3.10Exercise

3.0 Introduction - -
- Environmental goods are non-nvai and non-excludable so they do
‘not have value in exchange: and supply price. But they provide us
" with both use and non use value. The necessity of valuation of
e mumnmmtalgoodansesbecauseofnon—exclmbdny and absence
~ - of well defined property rights. Moreover, environmental goods
are to be prcser_ved and conserved but their conservation involves
acost. All these things are to be valued to find out what amount is
socially justifiable. In this chapter, we try to discuss the dlfferent :
“methods that are used for the valuauon of environment.

‘3.1 Objectives

" The main objective of this unit is to—

- ® identify the use and non-use value of emnronment

® discuss the different methods of valuation of env:mnment

. undersxand the need for environmental impact assessment
in case of a project.

(25)




3.2 Use and Non-Use Values

Value of an environmental good is deﬁned as the price or
- expenditure that we are willing to incur for the additional -
beautxﬁcanon of the environment good. '

The environment pronides us with different goods and services
and the value of thése goods andscrvnces can be broadly categmsed

- into use and non-use value.

Incase of environmental goods, therve isno value—mnexchange but

it has use value. Use value arises when one directly benefits from

‘an environmental good or service. Eg - the environment provides

raw materials and other resources which can be used for either

~ cofisumption or production purpose and the va!ue derived fmm
this is thus called use value, :

The environment also has a mn—uwvﬂm This is because the
-environment has a value even if we don't use it, it is called the
- Existence value. Sometimes we may value the environment because
we may think that our future generation will use it. Such value is
+ called Bequeath value. Again, if someone somewhere uses the -
 environment then it has philantrophic or altruistic value. All these -
non use values can be clubbed together to be called optiona! value.

- 33 Valuatmn Methods- Stated Preference Method and
Revealed Preference Method

We can measure the use and non-use value of environment by
different valuation methods -

(l) Stated Preference Method This is the direct method
for valuation of envuonmental good. In this method, we
ask the respondents chrectiy for what they are wzllmg to
pay for the use of environmental good.

Eg: contmgent valuation method is a direct/stated preference _ |
method for environmental valuation. '

(ii) Revealed Preference Method : This is also called the
indirect method for valuation of environmental goods. In‘
case of this method, we observe the revealed behaviour of

' (26) -




-the respondents and find ont what value they attach tothe’
environmental good. :

Eg Travel cost method and I-Iedomc Pricing methcd are egs'
of indirect or revealed prefexancc method.

g " -3.4 . Contingent Valuation Method

_-\"r___memnngmtva!uaummemodfwmeva]uauonofmmtal‘ '
" goods was proposed by Davis (1963). This is a direct method for

- environmental valuation in which people are asked to state either |
L their maximum: willingness to pay (WTP) for an mcrease in the

-Iquahtyoftheenvmnnwmortheumlmmnmwﬂlmgnesswaccept-
: .:compansanon(WTAC)tofomgosuchanme In this method,

| .\_wgofordxrectesnmatwnofthemargmalmllmgnesstopaymd -

- then by aggregatmg these responses, the total value curve is
~ obtained. . :
& _.Thlsmcthodbasmallyconmts of thefollomng stages-

.° - () - seuingupthe hypothetical market.
" (i) ~ obtaining bids. :

- (iii) _estimating mean WTP/WTAC.

“(v) estimating the bid curve.

™ aggmg_atins data.

Ae (;) Setangup S5ie Vifiodtution] ket s

_ 'I‘he first step is to set up a hypotheucal ‘market for the
g0 _environmental goods and services. To construct a hypothetical .
- market, thetespondents must first be provided information on the

i emsapgszate,pmposedstaleandﬂlcxmpactofsuchanunpmvmt

- inthe environment. Next the respondents should be convinced that

- theyare working through a market and make them understand why
| they need to pay. After stating the reason for payment, we have to
e tell ﬂwmabout the'bid vehicle ie, how the payment is to be made

IS (u} Obtaining the bids :-

- This can be done either by tciephomc mtervzew or matl or by face
- 1o faoc interview. Telephonic surveys are least preferred because

jconveymg information about a good over the telephone is sli ghtiy
@7 ; :




difficult as it is subjected to a limited attention time span. Mail
surveys againsuﬁerﬁnmmnmpmsebiasmlowmpensebias
$0 personal interview is the best method for data collection. 'I'he

mdmngcanbedmvedmsevemlways-- '

(2) as a bidding game : In this method higher bids are
suggestedtomerespmdemsnnnlmwmaxxmumWTP' "
isreached. ‘ . %

(b)' asapayment'cnrd "Hereonewntesdlffment\?alues i

g xnthepaymentcardandask&;erespondentstochoose o
thava!uetha:theyamwﬂhngtopay 26 '

(c) asanmendedquﬁm ’Ihcmspondmtsareasked:- !
_tostatcthehrmaxumnnwﬂhngrmstopaymthmvalue %
bcmgsuggestedtothem. - T :

@ .asadnsemdedmfermdnm:A.fahéPis_suggesmd-'
toﬂwpeopleahdtheyhavétopayﬂwthertheym &

willing to pay or not, ie, yes or not. These responses

are called dichotomous choice (DC) response. If the _
response is yes, the investigator knows that P< .
maximum WTP of the respondents; if no then P =
maximum WTP. But here one cannot know about the
€xact amount that people are willing to pay '

‘There is another method called the double bounded refercnchnn “

where people not only say yes orno but they alsosuggmtthe value
they are willing to pay. a8 T '
(ili) Estimatingmean or a'mafge WTP/WTAC:

' . Smce exact information is avaalable about the maximum WTP in :
case of an open ended bid, so the average is calculated by using
- gither arithmetic mean or median.

“But in case of the close ended bidding, the consumer knows his
preference completely but it is not observable to the researcher.
So this poses a problem to the estimation process.’

| (28)




(iv) Estimationbldcurve. .

= Abldcmvecanbeesnmaxedforupenendadbxddmg bytakmg

WTP/WTAC as the dependant variable and a host of independent
variable like income, educahon and other sovo economxc factors
WIP=f(Y,EAQ
In the above eg®, Y standsformcome,
E- educauon. o
- age - . ; _
~ and Q stands for’ some vanable measunng the quanuty of Lo 2
mvummemal quality being b!d for ' : -

r (V)-f' Aggregating Data : . 2 e
, Afteresnmanngﬂmebldcm nextstep:saggreganngthedm .
' Aﬁa'aggeganngﬂwdaiambnvetocompamnmﬂlmemfmmamn'_'
' -daatwehaveﬁ'omexpmenoe :

Although this is the most w:dely used method, it has c&ttaln' ‘

= 'hnntauons wlnchwctumﬂystate‘below- MY s
" (a) There may be astrategic bwsmrespome.’l’hemspendent L

: 'maysome&mesuywactasaﬁ‘ee—nderﬁhemm'

ﬂmtthemnncywxﬂbeooﬂectedﬁomhlmatafumdate '
sohe'may understate his preferences. On'the other hand, if.

he feels that he doesn't have to play then to enjoy higher . -

_ moral satisfaction, he would everstate his preferences. 31
[(2)] This method suffersﬁ'omhypothetmalblas 'Ihevalmm -
this method are hypothetical. We know that there is no
_-budget constraint in case of a hypothetical survey and
- without a budget oonsu'amt, the choices are mcamngless %
Th:sbaasnscaliedhypothe&calbms s '
(c) There can also be investigator bias. Smce two pames are :
~ involved—respoendent and the researcher ‘There can be bms '
] notonly from the respondentbut also from the researcher.

35 Hedonic Pncmg Method

‘Hedonic price is basically the price paid for pleasure where the
' plcasurc refers to that which is denved from the environmeital
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characteristic of a good. Hedonic price ﬂ:eory states that goods
are valued for their utility bearing attributes or charactmsncs So
- hedonic prices are defined as the implicit prices of attributes. This

appamchcanbeexp!mnedmﬂ:mspecttoﬂwhousmgmket,whm gt

the demand for house in aparucularareadcpends upon a no. of

. characteristics like crime rate in that area, accesslblhty of public

utilities, environmental factors like quality of air, dxmk:mg water |

and soon determme how much money is available for the house,

-8 (Y, Z 0O). This is called the btdfuncnonoftheoonsm
because i 1ttepresenmthe amount of mouey theconsumermay b;d-'

forthe house. = :

Let us now consider a smgle homogemus area swch asa czty or

._partofacﬂywhmhcanbecousxdmedmbcasmg!emarke:ﬁmn: gt !
mev:eWpomtofourgood(say,house) Lctusassumeﬁmeach'_. “

- house is characterised by a single variable say Z, which suppose
-representsthequahtyofam’memaﬁer wedetammchowthepme
- of a house varies with the quality of air, ie, pollution fevel. We

now try to find out the house price as a function of air quahty‘ E

levels, P(Z) _ _
- We first look into. the consumer side and producer side and then

: themarke;ethbnumzssoughttobedgﬁexmnwd.
*The consumer : :
_lctussupposethatamnsumerhasauﬂhtyﬁmcﬂonUandan

. incomeY. Letusalsoassumthatmeconsumm'buysexactlyone”- S
- house. Now the consumer has todecldehowhemliaﬁocatehls_

¥ mcomsbetweenthehouseandoﬂzergoods denotedbe.'Ihus, '
3 tbeproblemcanbeframedas-- - : :
 MaxUGE)—(1)
subjectedtox-!-P(Z) Y-—-«(2)

| Eq“(l)mmcawsthatﬂaeconsmuershouidchosemmevelof D GRS
and Z which maximises his unhty 5

(30)




Eq® (2) indicates that while the consumer tries to maximise his
_ unhlyhcsimuidkeeptnsexpen&hxmanthehousemdoﬂmgmds- :
equalmhjs:ncomc

" Afternatively, ﬂusproblemcanbewewedashowtodeﬁemnefm '_
a particular value of Z, the amount of X that needs to be consumed
. toachieve a particular level of utility, U and for which how much
he is ready to pay for X. After spending for X, how much is available
for Z. Here the problem is fixing Z. Once Z is fixed, we can solve
for the value of X that satisfies U (X, Z) = . This defines a
particular amount available for the house, y - x = @. The next
problem is to find ¢ that satisfies U (y- 82)= U.

For given value of Z, Y and U, wemnaudQslandsfmsomevanable
measuring the quantity of environmental quahtybemgtxd for.
Ya

P (2)
Q(Y.2,U)
Q(¥,Z,U)

Choice point

Increasing utility

[

. AIR Quality {Z)

In the above diagram, we show for a single consumer two bid
functions for two different levels of utility. The lower bid function °
is associated with higher level of utility. P (Z) represents the
Hedonic price function, determined by the market. The consumer’s
problem is the choose that level of Z which maximises his utility.
The choice point is the point at which the bid function is just tangent
to the price function, P (Z). This provides the maximum utility.
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ﬁepmdnm:lﬂu@conﬁdmammprodummu:agim -
Cost structure. Let us assume that there are constant returns to

scale. Now suppose th e producer faces input prices r, then unit -

costs can be given by C (1, Z), If the producer offers a price, then
 profit per house is given by - . B

m=¢-Caz

- This is called the offer function because it indicates the price at
wmmmmwlo&qmmm;Mamumﬁg e
level, r, given a particular value of input prices, r and a particular

value of Z. ' _ KL S

sy
T -
Increasing ~ ,¥(HZ7,)
Profits : "Mtsz‘”l)_
Choim_Pdint
o =
AIR Quality (2)

~ In the above figure, we show for some particular firm two offer

- curves, associated with the profit levels « , and 7 , respectively.
. The higher curve is associated with higher profit. The Hedonic price
function is shown by P(Z). The choice point of Z is the one at
which an offer curve is tangent to the hedonic priceline.

Market Equilibrium : : Lo s _
As there are many consumers in the market and producers so, there
 will be different sets of bid and offer curves. The Hedonic price -
function can be thus obtained as the locus of the tangency point
between bid and offer curve, This is explained with the helpofthe -
following diagram - ‘ | |

G




> X
AIR Quality (2)

. In the above diagram, we have shown 3 pairs of consumers-and - -
producers each with their bid curves and offer curves. Thus at each

point along the hedonic price function P (Z), there is tangency
between the bid curve and the offer curve. This tangency implies
that the slope of the bid curve is equal to the slope of the offer

curve which in turn is equal to the slope of the: Hedonic price
function. This implies that the consumer, producer and the market
- all have the same valuation of a unit of the given characteristic.

Now, there are certain problems associated with the Hedonic
- Pricing method which are mentioned below

(1) Omitted variable bias : This method is generally
- applicable to the housing market. Now we know that the

demand for a house depends upon a no. of characteristics -

but if some variable which significantly affects the house
price is omitted from the hedonic price eq but is suppose
correlated with one of the included variables then the -
“coefficient of this included variable will be biased.

(ii) Multicollinearity bias : There maybe some variables
which maybe higher collinear. To estimate them one may
need separate equations, otherwise it will be difficult to

_disentangle the implicit prices.
- (iii)Choice of functional form : Economic theory does not -
' specify which functional. form should be used for the
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* hedonic price eq". The choice of the functional form will
influence the value that the implicit prices take. |
(iv) Expected ver'suslactual level : The difference between
the actual and expected attitudes also affect prices. Eg :
house sale maybe a function of expected future.

. environmental can{htwns besndes current observed

conditions.

(v) Attitude towards risk : The application of hedonic price
to evaluate the changes in nsky environmental assets are
likely to produce biased estimates of consumer benefits
from avo:dmgormducmg such risk. :

Despue these problems, hedonic price funcuon can also beapplied
to choose one's career. It is also used for measuring values of
statistical life, estimating wage differences in the hazardous job
it also gives us a clue why prices may differ in dxﬁ'erem parts of :
the city-or in different city. ; |

36 Travel Cost Method

. This is another example of revealed preference method (indirect
method) of valuing environmental good. This method uses travel
cost-as a proxy for the price of visiting outdoor recreational cites.
We are also willing to pay a higher price for the place when ithas
. additional environment characteristics. ;
There are certain issues which need to be analysed - _
-* Value that one attaches to the environmental good. -
* no of trips to a particular site.
* an increase in value if there is an improvement in
~ environmental quality of the good.

Letus. explam it with the help of the following dlagram -

(34)
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- - NO OF VISIT

In the above diagram, we measure the no. of visits (v) along the
horizontal axis and the price per visit (P,) along the vertical axis.
Inthe above diagram - .

y stands for income

q stands for quality of the environment

p* stands for the actual price paid
ABC represent the gaindue to unpmved environmental quahty

In the above dlagram, f (P, q,,¥) is an inverse demand function.
Now suppose that there is an improvement in quality of the
environment (ie, g, + Aq,) the demand is then represented by f
| (P,.q,+ Aq, y) and ABC represents the increased environmental
- quality. But if the price remains the same (P¥) after the increase in
environmental quality, then the person gets a surplus. We also
notice that the no. of visits also increase with an increase in the
quality of the env:mnment

-

We can also represent the abovc problem with the help of the
following eq"-
Maximise U (x, v, q) ~-~- (1)
subject to wl = x +pv —--(2)
Where, X -- other goods _
_ L --— no. of hours that a person works
© W ----wage rate
' p -— price per visit '
X -—- income spent on other goods
| (35)




Eq" (1) indicates that the consumer should adjust the no of visit
‘that he makes to a perticular site and the other goods that he
consumers so as to maximise his utility. :

Eq"(2) indicates that the amount that a person spends on visiting a
- particular palce and on the consumption of other goods must be
equal to the amount that he eamns (ie, WL). |

'Now,Lhasmbemwdedmtonarts—

(i) Time needed for travelling.
(ii) Time within the park.
(iii) Time for work. C e o
Now, the time budget constraint can be expressed as —
T=L+(@t+t)V
where t - travel time _
t, - time spent in the site
V - no. of visits
L - no. of hours that a person works.

T =L+ +t)V :
~WI =wL+w(+t, V [fromeq (2)]

. =X+p, AWt +t)V

=x+[p+w(t.+'tv)]V

.. Maximise U (X V, q)
subject to
wl=x+ {p+w(g+tgjv
- WI=x+PV
where P, =p + w(t +t),

- pis the outof pocket expenses, _ _ _
w(t+ tv)'is the opportunity cost of travelling by foregoing wages.
This Travel cost method is one of the oldest methods forth for the
valuation of environmental goods. This method was proposed by
Harold Hoteling in a letter that he sent to the US Forset service in
. the 1930s. This method has been widely in use in both the USA and
the UK for the valuation of recreation especially that which is
associated with national parks, forests etc. :
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In the above we had discussed about the individual Travel cost
emthod. But it takes more time as each and every visitor is to be
- approached. But we also have the zonal travel cost method.

Zonal Travel Cost Method: _ : :
Here we take about the visitation rate whlch is the no of visitors
per 1000 population. It is denoted by --

v,=(gm, +1, ya.w)---(l)

Where z denotes a particular zone.

7, — travel cost for that particular zone

f — fee :

. Total travel cost= 7 +f -

y, — average income ina particular zone.

w, — percentage of demographic characteristics
The demandfnncuonforparkwsns is givenby —

qh=xz,p,v,

~q®)=3 p,g(x,+fy,w)lfromeq (1)]
; Whare, p,—stotal population of the Zone
q(f) — aggregate demand curve for the park.
" Butthe aggregate income may not always show a true picture, s0,
. the Zonal travel cost method is limited in scope. Hence we generally

resort to the Individual Travel cost method even though we have to
approach each and every individual. |
One limitation attached with the Travel Cost method is that people
may attach more importance to pleasure derived from lravellmg
' than from the opportunity cost of foregone wages

3.7 Envimnmental lmpact
Assessment : |

' ‘.E‘.nwronmeutal ompact assessment (EIA) is a process undertaken
to test the viability of any priject or major activity. While taking
up any project, one not only requires to analyse the need for such
a project, the costs and benefits involved i in it but also the unpact
of sucha pm]ect on the environment. .
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With the help of an EIA, a project can be granted environmental
 clearance because an EIA helps to 1dent1fy the potential beneficial
and harmful effects of the project. Moreover, an EIA helps to
identify the adverse effects of a pro_pect, if any, and helps to address,
them at an early stage. .

In recent years, many projects have faced severe dxfﬁcultles in
their mplementatmn because —~

(i)  proper account has not been taken about thcu-
relationship with the environment.

(ii) some projects were unsustamablc due to resource
depletion. :

(i) somepmjects wereabmdonedducm public opposition._

- disastrous accidents etc.

. Thus, from the past cxpenences it is seen that without ﬁrst takmg
into account the env;ronmental consequences, it is dxfﬁcult to

approve a project.

'EIA Process in India g _ _
 InIndiauntil the 1980, the development projects were undertaken
with very little or no environmental clearance at all. Till 1980, the
issues of environment and forest were the responsibility of the
Dept. of science and Technology and Ministry of Agriculture. These

_issues were later on attended by the Ministry of Envxronment and
Forests. - ;

In 1994, an 1mportant lcglslauve measure was 1ssued undcr the
Environment pmtecuon Act, 1986 called the "Envu-onment Impact
Assessment Notification 1994."

While obtaining environmental clearance, the ﬁrst step is o
- determine what statutory legislation apply to a project. The MOEF
has put forward different notifications restricting the setting up of
industries in certain areas. But this environmental clearance can
be obtained either at the state level or the central level depending
on certain characteristics of the project. -
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EIA Process : _ _

In an EIA process, there are two "tiers’ of assessment - screening
and preliminary assessment. For obtaining environmental clearance
for a project, the project proponent needs to conduct an EIA of the
~ project. To carry out the EIA, the project proponent appoints an
-~ environmental consultant, who then prépares the EIA report by
 incorporating data from all the four seasons of the year. Such an
EIA is called "Comprehensive EIA". But sometimes data may be
collected from a single seson, but that should not be during the

_monsoon scason Such an EIA report is called "Rapid EIA™.

Screemng : The first step.m the process of project evaluation is
screening. Screening helps in élearing those projects which from
past eaperience arc not likely to cause any damage to the
enwronment

Drawback in the Indian System : _ |
Some industrial set up may not require EIA as per the noums but |
they may involve such technologics which harm the environment.
Again, screening a project on the basis of its investment is not
acceptable because mostly it is seen that it is the small scale pro;ect
. which cause more pollution.

: Prdiminm‘y Assessment : If a project is not cleared by screening,
then the praject proponent have to undertake a preliminary
assessment which involves identifying the impact of the project
on thc environment, predxctmg the extent of these impacts etc.
Formation of an EIA Team : If after the prchnnnary assessment,
need is felt for a full EIA then the next step will be to preparc the
EIArep(m. g

- This _1uvoives appoinﬁng an independanwo-ardinamrand anaxpm s
team, identifying the people who will finarice, permit, plan and
control the proposed project, determining how the EIA findings

. will be cornmunicated etc. Expert team should include people from

diverse backgrounds S0 as to arrive at an appropriate EIA report.
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Drawbnck in the Indian System

- - Inthe context of India, the expert team lacks expertxse in variour
_ fields, '

Sgg,pmg The aim of scopmg is to ensure that the study
encompassas all the i important fields of study

Drawbaclr.s in the Indmn Syswm
(1) In India there is a lack of exhaustive ecologxcal and
socio-economic indicators for assessmg the impacton
the environment. S _
- (ii) Moreover, piblic op:mon is not taken into account
which often brings in conflict in the later stages of

_project approva]

' _MamEIA Afterscopmg, themamElAbegms 'IheElAbaswaﬂy
attempts to answer certain questions like -~

(i) What will happen due to the project?

(ii) What will the extent of changes, if any?

(iii)Do these changes matter?

-(iv) What can be done about these changes? .
(v) How will the desision makers be mformed of what needs
to be done?

Identnﬁmﬁan : . - ' -

“This process basically tries to answer the first question ie, "what
will happen due to the project”. In the identification phase one
basically attempts to find out the key impacts of the project (like
change in the quality of environment, wild life habitats, species-
diversity etc. ). It also helps to identify all the sources of i xmpacts

Drawhack in the Indian system: ' _
(i) The ‘primary data collected by the data collector is not
.credible.
- (i1) The secondary data is also not nehabie
(ii1) Tha data collectors don t pay heed to the advice of the local

peopie
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-Pred:ction - :
- The next phase - predlcuon attemnpts to answer the second quesnon
"what will be the extent of changes, if there are any." Prediction
tries to find out the extent of these changes by laking the help of
mathematical models physical models, socio-cultural models,
- economic ;nodéis, experiments or expert judgements. But the
predictions involve some degree of uncertainty also. So the study
team should try to quantity the pred:cuon uncez'tamty in terms of
probabzhues or margms of error.

-meback in the Indian System 2

. The method that is used for the prediction and evaluation of the
project is not mentioned in the report.

Evaluation : :
The third question ie "do the changes matter” is tried to be answcred

in the next phase which is - Evaluation'. In this phase, an aztempt is
made to evaluate the adverse 1mpact ofa prcject soasto decxde if
" they require mitigation.

Mitigation :

In this phase, various measures are undertaken to pravent reduce
or compensate for the adverse impacts of a project. The dgfferent
mitigation measures that can be undertaken are --

(1 Change the project sites, opcranng methods processmg _
raw materials, dxsposal methods etc.

(ii) introducing programmes of pollution control, waste
treatment, social services; personal training eic.

(iii) Providing compensation for the damage resources.

- All the mitigation measurés cost something. The various measures
are compared, a trade off is obtained between the alternative
methods and finally the ELA team proposes the action plan usually

Y combmmg ano. of measures.
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Drawbacke in the Indian System:

(i) The information regardin g the implementation and
_effectiveness of the various rmugazwn measures are after
not provided. '

(ii) For strategic industries like nuclear energy, the miﬁgatibn
~ measures adcapted are usually kept as a secret for various
reasons.
{m)The emergency plans are also not discussed i in advance in
' detmls among the commumnes

Documentation : | | |
The last question ie, "how the desision makers will be informed of
what needs to be done" is answered in this phase. In documentation, -
the kéy décision makers are identified, the questions that they ought
to ask and the answers for every interpretation are provuied to them.
An EIA report should mclude the following -

(i) anexeutive summary ;)f the EIA findings.
(i) a report descﬁbing the proposed development project

(iii)the important environmental and natural resource issues
connected with the project.

(iv) the various impacts of the project on the envimmncnt

(v) adescription of the various rmtxgatmg measures, that are
available.

(v1) a suminary of the EIA for the genera.l public.

Once the EIA report is prepared, the proponent needs to subtmt 20
reepies of the executive summary to the SPCB (stat pollution
- control board) for getting the NOC. After receiving the required
documents, the SPCB needs to conduct the public heaving. After
the public hearing is carried out, the proponents need to submit
their report to the MOEF for obtaining environmental clearance.
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" Drawback in the Indian System:
Some important drawbacks associated with the EIA process are —

(i) TheEIA reports are generally'ir_lcomplqte and contains false

(i) Most of the times the EIA report is based on single reason
data and éq, they are not fit to determine whether
environmentalm clearance should be provided or not.

(iii) Again, the EIA is generally carried by an individual or an
agency whose primary objective is to obtain environmental -
clearance for their project so there is every posszblhty that '
the final assessment may be biased

(iv) The EIA report is bulky and very technical which is very
difficult to understand. '

(v) Sometimes it is seen that the agency which is engaged in
the EIA process is not even specialised in that particular
© area. '

(vi)-There is no centralised baseline data bank where the data
can be ctosschecked before use.

. Hence, these dare some of the drawbacks associated w1th the EIA |
process

3.8 Summmg Up

In this. chaptcr we learnt that environment has both use and non-
use value. Use value refers to the benefits derived by direct use of
environment, whereas non-use value refers to the benefits derived
through existence and option value of environmental goods. To
. measure the use value the revealed preference based valuation
technique is used which include Travel Cost Method (TCM) and’
‘Hedonic pricing (HP). On the other hand to measure non user value
the stated preference method of Contingent Valuation Method
(CVM) is used. Further, Environment Impact Assessment process"
1s discussed, which is a process undertaken to test the viability of
any pm}ect orma jOl‘ acu vity.
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3.10

Additional Readings

. Charles D. Kolsted - "Enwronmental Econonucs" Oxford
Umversuy Press
Hanley, Shogren and Whlte "Environmental Econonncs
Macmillan. .
R Shankar Envzmnmcntal Economxcs Oxférd

' Umverslty Press.

R. Bhattacharjya - “Environmental Economics”, Oxford_

" University Press. :
Exercise _

. What are the different methods for the cvaluatmn of

-enwmnnwbt?

How is the -contingent valuation method used for the -
valuation of enwmnmental goods?

- Discuss about the revealed preference methods for the

valuation of environmental goods? _
Why is Environmental Impact Assessment required?

5. What are the different phases involved in the env:romnental
. impact assessment process?
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© UNIT-4 . .
. ENVIRONMENT AND DEVELOPMENT

Contents:
4.0 Introduction
4.1 Ob_]ecuvcs
4.2  Environment and Development Trade Off
4.3 ! Poverty and Environment
4.4  Sustainable Development
4.5 Environmental Accounting -
4.6 SummingUp
4.7 Additional Readmgs
4.8 Exercise

4.0 Introduction

In this chapter we discuss about the link between environment and
development, We also talk about the dependance of the poor people
on environmental resources. We discuss about sustainable
development and the need for environmental accounting for
-sustainable development, '

41 Objectives |
This unit basically attempts to fulfil the following objectivcs -

e iz helps to identify the trade off between environment and
development.

‘®  understand the dependance of the poor on the environment.
® understand the concept of sustainable development.

.. know about the need for environmental accounting, its
types- system of national account' (SNA); system of
- environmental economic accounts (SEEA)
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4.2 Envim!iment and ]_)ev'elopnieht Trade Off -

- There is a trade off between environment and development which
can be understood from the Envnronmemal Kuznets Curve (EKC) b

While the original Kuznets curve depicts the change in mequahly

over time during the process of econimic devclopment the
. Environmantal Kuznets curve basically talks above the changc in

environmental quality due to economic development. |

LY
Cd

~ Concentration of pollutants
(measures environmental poliution)

L 4

Rea! GDP per capita,
{measures development)

Fig : Environmental Kuznets Curve. capita (measurés development)

| Accordmg to the Enwronmental Kuzne:s curve, in the early stage
of development we generally have good environmental quality.

Moraover, in the early stage, the consumption level is also lowso

- consumption wastes are not high and even then these wastes are
biodeyradable ie,' the volume of wastes is low, But as the
development process progresses further and furder,

-industrialisation also increase, Rapid increase in industrialisation
leads to pollution of air, water, land etc. thereby degrading the
environment. Again, with increase in development, agriculture also
becopmes commercialised. The consumption wastes also increases
gradually. These wastes are intepsive in chemicals so they are not
degradable. Thus, we see that as economic development progresses
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environmental degradation also increases ie, the progress of
development would reduce environmental quality.

But the turning point occurs in the latter stages of the development
process. In the latter stages, the income levels of the people

_increase. At higher levels of income, they demand for a higher
environmental quality. Moreover, once the people are rich they
can afford higher technology for a cleaner environment.

" Now if this is true, then ﬁaturally the question arise as regards to
the policy relevance of the Environmental Kuznets curve. According
to the Evironmental Kuznets curve, we need to take up development
and not worry about the environment. But this is something we

" can'tdo. If we_degradc the environment beyond the threshold level,

the damage will be irreversible, we may reach the Tipping Poirit.

So, we can say that the Environmental Kuznets curve is not’

_ favourable from policy pointof view. .

~ Development and environment are two conflicting issues. If we go
for development we have to sue more resources, there will be more

- industrialisation, more pollution. But to curb poitution and to keep |

 the environmental quality, we cannot forsake development as itis

very important for any country's progress.

43 Poverty. and Environment

Environmental degradation affects the society as a whole. However,
such degradation affect the poor section the most - they generally
have to bear the brunt of environmental degradation. This is because
~ the environmental degradation. This is bacause the poor are
dependant on the environmental resources. $o, destruction of these
resources seriously affect the lives of the poor. The UNDP human
Deiielolament reports describe ‘poverty as the greatest poliuter'.
For instance, the poor generally extract fuelwood from the forests
- which degrade the forests and also may result in erosion of the fop -
soil. But this is just again a single instance. There are also the type
of properly rights like open access which can also be acause of
environmental degradation. w
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Contrariwise, there is also evidence that environmental degradalion
hurts the poor. For eg, shortage of drinking water or fuelwood
affects the poor more than the rich. :

- To deal with the nexus between poverty and environmental
degradation, policy measures need to be adopted. But for framing
such policy, one needs to distinguish between éxogenous poverty
and endogenous poverty. In case of factors other than environmental
~ degradation. In.case of 'exegenous property’, proverty in caused by
factors other them envioronmental degradation. In such cases, -
addressing the root cause of poverty such as inequality of income
and wealth etc. can help to mitigate the adverse impact of poverty
on env’onmental degradation. -

‘However, there is another type of poverty called 'endogenous

poverty' where poverty is caused by environmental degradation,
which results from market failure, institutional failures, failure to
'have groper Property right etc. In such case, degradation jeopardise
the poor who have no option but to fallback upon the environment
which degrades it further. In such situation, the anti poverty
programme has to be implimented in combination with the pohcy
for addressing the market and institutional failures.

Sometimes it may so happen that envlromnenial degradauon arising |
from other sources may affect the poverty environment nexus. For
eg - if forests are depleted, than the poor people will not get the
firewood for fuel so, they may switch to other sources like
cowdung which can be used as fuel. But the use of cowdung as fuel
may reduce its availability as-manure for the soil. This can further
reduce the producnwty of land which will in turn affcct the poor.
- farmers.

4.4  Sustainable Development

Sustainable development or sustainability accordmg to Solow, is
an obligation to conduct ourselves in such a way so that we leave
to the future the option or c_apamty to be as welt off as we are.
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- A widely accepted definition of sustainable development is from
the Report of the “World Commission on Environment and
Development” also known as the Brundtland Commission of 1987.

According to the Commission - "sustainable development is
development that meets the needs of the present generation without.
compromising the ability of the future generations to meet their
'own needs." - _

Here needs basicaily refer to food, clothing shelter, jobs etc. Tlns '
whole thinig has resonance with Hicksian definition of income
which ststes that income is the maximum consumption one can
have within a period while remaining as well off attheendof the
penod asope was at the beglmnng of 1t ;

~ Strong and Weak Sustainability :

Generally, there are 3 types of capital - man-made capital -('I(ai),
human capital (Kh) and natural capital (Kn). With these 3 types of
capital, two different definitions of sustainability can be
considered. The first approach called weak sustainability' requires
that the total capital stock should not decline. This approach
assumes that we can aggregate Km, Kh and Kn in the same uniis
and that they are substitutes of each other. &

Strong sustainability - tlus approach maintains that sustamabie
development requires us to keep the stock natural capital (Kn)
intact. According to this view, thefunction performed by natural
- capital cannot be duplicated by manufactured and human capltal |

Strong sustainability is the idea that there are certain function that
the environment performs that cannot be duplicated by humans.
 Eg:the azone layer is such a thing which cannot be dupﬂcated by
men. :

" Indicators of Sustainable Development :
(i)  Solow - Hartwick Rule : According to this rule, one needs

"+ to maintain an undeiminished stock of capital.. In another similar

 article, Hartwick shows that as long as the profits of the cxtractcd )
- (49)




non-renewable resources are re-invested on either human capital
formation or on regenerating renewable resources, the stream of
consumption flows would remain constant for generations. Such
- adevelopment process according to him is sustainable.

But this rule suffers from certain limitations -
(2) it does not consider the non use velue df the environment.

(b) natural capital may not be substituted. by manufactured
capital. '

(i) London schooi Approach : A gropu of economists from
the London School of Economics designed a rule to rectify the
shortcoming of the Hartwick Rule. According to this approach,
the society should identify all the critical non-substitutable natural
resources and must resolue to preserve them. In short, these
economics opmnad for non-deeling natural capital stock.

(iii) 'Safe Minimum standards : This approach is ciosely linked
to the non-declining natural capital stock. The rule i is to prevent
reductions in the natural capital stock below a safe minimum
standard identified for each component of this stock, unless the
social opportunity cost of doing so is unacceptably large.

(iv)  Daly's operational principle : Daly provrdes some rulcs
for operationalizing sustainabilit gin,

(@) The human scale is to be limited toa level, which if not
optimal is atleast within the carrying capacny and thesc
sustainable.

(b} Technoioglcal progress for sustainable devclopmnt should
represent anincrease in effiriency.

(c) Harvest rates should not excees regeneration rates and wast
emissions should not exceed the renew able assmllatwe
capicity of the environment.. ‘

(d) Non»nmewablc resources should be ekploited atarate aqual
-to the creation of renewable substitutes.

Dal y thus hints at population control and unplementmg the Haztmck
rule simultaneously. -
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- Cheek Your Progress :

1. Howwould you explain the trade off between environment
and development?

2. How are poverty and environment interlinked?
3. Define sustainable development. -

4. Differentiate betweer strong and weak sustainability.

- Stop to Consider- a8
' Paradigmsofbevehpzmt .
[Growth | - Develomnem |_Social Development ]Sustmnabiebevelopmcm]
: Included Notions
Efficiency | Efficiency | . Efficiency ' Efficiency . .
Equity Equity | Equity
' Proper Valuation Pmper'Valuation
ResomceswckRecogmuon
Resilience
Non-included Notions
Equity -Proper Valuation Resource Stock Recognition
Valuation | Resilience " Resilience
Resource .Resuufce ‘ '
Stock ‘Stock
_Rewgmuon Recognition
Resilience
- 45Em’imnmental Accounting

~ The national accounts method uses different md&cators to detcmunc
. the trend of economic growth. But with tncreasing 1mportance on
sustainable development particularly after the Earth Summit, the
United Nations Conference on Environment and Deveiopment in
. Rio de Joneiro, 1992 stresses on the need for a broader measure_
of economic growth. _ _ : B
So, this called for a modification of the conventional system of
“pational account (SNA). This system suffered grom some limitation
which we highlight below - |
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(1) 'I‘hc scarcities of natural resources which threaten the
" sustained pmducumy of the economy and -

(ii) The degradation of environmental quality mainly from
poliuuon and its consequences on health and welfare.

 System of National Acemints (SNA):

The SNA is compossed of two accounts -- supply & use account
and asset account. The supply and use account is a flow account
while the asset account is a stock account. The supply and use
' accountandassetaccauntoflhe SNAcanbesuucuu'edasbelow- _
~ The supply account of SNA = Domestic- '
- Production + Imports from the rest of the world.
The use account of SNA = Intermediate
- Consumption (IC) + Fixed consumption (FC)
+ Gross consumption (GC) + Exports (X),
Now, Total Consumpnon Intermediate Consumption -Gross
Value Added

If we do this for all the mdustnes, we gat the GDP (Gmss Domesuc- |
Product) of the whole economy. :

There is alos the consumption of fixed capltal (CFC) which is duc
to the wear and tear of the products dunng the productmn process.

- Now, if we substract CFC grom the GVA we getthe net value added |
le'. . : .
Net Value Added
- Net domestic product
= Domestic Income | |
' But environmental econofriists are of the opining that this is not

the domestic income because it doesn' t take into account the aspect
of environmental degradanon

The asset account of SNA on the other hand is  stock account
which consists of the opening stock, changes dunng the year and
the closmg stock. -

GVA-CFC

]

Ik
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" Thus, the balances are defined as —
Closmg stocks = ~ opening stocks + gross capiial
formation - cansumptlon of fined capital+ osherchanges in volume

- of assets + holding gamsﬂosses on assets.

- There is another method for accourmng, it is called the system of
Integrated Environmental and Economic Accounting (SEEA)

| System of Integralcd Enuironmental and
Economic Accountmg (SEEA) -

'SEEA has emerged from the awareness about the need for

- sustainable development. Sustainability requires that the stock of -
capital, manufactured (Km) human capital (Kh) and natmal (Kn) -
should be kept undiminished for the future gcneratmns But the -
conventional system of National Accounts takes into account only
the manufactured capital. The SEEA is an extended system which - -
takes into account the natural capital. The SEEA hasmanyaccaums
which we briefly discuss below - “

(i)  supply and use account.

(ii) - assetaccouint.

(i) Pollutionh and material flow account.

- (iv) . Environment protection and resource management
~ account. _ '
(v)  Macroeconomic aggregates.

o
L]
"

Supply and Use Account :
The supply side can be structured as--

) R ) : ' world ' ;
Natural
: g Resources o x v
U : [
C Products | v «® > 5
T .
S Residue v v %y g N
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From the above tablc we see that mdusuy supplies both products
and residue. The household sector supplies only the product. The
. rest of the world also supplies products and some amount of
residue. But it is the environment which supplies the natural

_resources.

The use account of SEEA is represented in the followmg tabular
form- : : - i

. Industry | Household/ | Accumulation| Rest of the JEavoronment
Gowt world .
Ritonire v - S & .
Products [intermediatel  Final | * Gross . .
- jconsumptionf consumption | capital " Exports
i For = v o v v
Residue S_—" : :

‘From the above table it is seen that the industry uses natural
resources, the intermediate products of the industries and also some -
residue after treatment. The household or the government sector
uses the final products for consumptmn Similarly, for
accumulation we have the gross capital formation. The rest of the -
world uses exports. The envoronment acts as a sink for the waste
materials/residue. - '

(i)  Asset Account:
The asset account of SEEA consists of the opcmng stock, chznges _
dunng the year and closing stock.

The op_emng stock includes various 'typcs of natural capital. The

- ~changes during the year include depletion/depreciation, gross

capital formation, consumption of fixed capital and other value
" changes. Depletion is meas‘ured in two ways -- depletion of non-
renewable natural resources, which measures the extraction value
at net price and depletion of renewable resources, which measures -
harvestin excess of re-generation. Then there is the closmg stock.
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(iii) Pollution and Material Flow Account:

The damage caused to the envoroninent can be estimated by 2
~ methods -- ' :

1) Damage Control Method :

. In this method, we try to estimate economic lnsscsdue topollutmn
. The losses may be

- (@) loss of agricultural productivity.
| (b) loss of -incomé and other assets. | _
(c) accéierated corrosion of structure.
(d) Damage to human health. _
" (2) Maintenance/Avoidance Cost Method ;
| In the method, we - ‘
(a) set acceptable polluuon norms.

~ (b)estimate the amount of resources necessary to bring
pollution level to the set standards,

(c)estimate the cost of resources required to achieve these
norms. -

(iv) Environment Protection and R&ource Management
Account: .

This accouints tries to monitor efforts towards conservation and
maintenance of the envoronment. It is like a satellite account, it
doesn't give any information but it takes out from other accounts
_ _thc efforts used by industries etc. '

(v) Macroeconomic Aggregates

Envoronmcntally adjusted NDP GVA - CFC -DNR —Damage to
the envorioment.

Where GVA - gross value added
CFC- consumpuon of ﬁxed cap1tal

DNR depletion of natural resources.

If domestic consumption < cnvxmnmentally adjusted NDP,
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- we have weak s_ustainébility situation.
There is another supporting indictor --
Genuine saving = Gross dorh'eslic saving - CFC )
-DNR - damage to the environment.
’ Positive genuine savings means that the weak sustainability norm

is fulfilled and nagative genuine savings implies that the society's
practices are not sustamab!e

4.6 = Summing Up
This unit briefly dea!s with the trade off between cnvunnmcnt and
~development with the help of environmental Kuznets Curve, which
talks about the change in environmental quality due to economic
-development. Further, this unit speaks of the cause and effect
relationship between poverty and environment, and also the concept
- and indicators of sustainable development. Besides the unit discuss.
some need for environmental accounting and its various types as—
system of national account (SN A) and system of environmental
" economic accoums (SEEA). :

4.7 Additiona! Reading's _ _
o Cha.rles D. Kolstad: Enwmnmenml Economtcs, Oxford
Umversuy Press,

- 2. Hanley, Shogren and White: Envzranmenml Ecanamrcs,
Macnullan :

3. U Shankar: Envzmnmental Ecanomzcs, Oxford Umverszty
‘Press.

4. R. Bhattacharjya: Enyi ronmstal Economics, Oxford Uﬁiversity

4.8  Exercise
1. Explain the environment development trade off, _
2. What is the relation between poverty and environment?
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What is sustainable development? What are its indicators?

- 'What is environmental accounting?

How is SEEA different from SNA?
What are the'diffe_rént accounts under SEEA?

S TIIL
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UNIT-5
POLITICAL ECONOMY OF GLOBAL
- ENVIRONMENTALISSUES

Contents:

5.0 Introduction

5.1 Objectives .
5.2 Issues Related to Climate Change
5.3 Global Waming
5.4 Ozone Depletion

5.5 Loss of Biodiversity _

5.6 Intematio_ﬁai_Convcntians and Protocols
5.7 Trade and Environment

5.8 PollutionHavens

5.9 Summing Up

5.10 Additional Readings

5.11 Exercise

5.0 Introduction :
* Environmental goods and services provide both use and non _use -
values. But there are certain environmental issues which affect the
entire world. Most of the time environmental externalities are in.
the form of local or global public bads. So, govt intervention is
required to solve these environmental problems. Infact with the - |
process of globaljzations.and various natural process the local

-' problems are transformed into international problems and almost |

_ every nation is adversely affected by the global environmental -
 problems like depletion of ozone layer, acid rain, biodiversity loss,
greenhouse gas emissions, global warning etc.

These global environmental problems may somelixhes arise when
pollution from one country crosses borders and harms the people
of another country. Again sometimes it is seen that there are some -
resources like tropical rain forests, endangered species etc., whi_cﬁ —
may be present in certain countries but they provide non use values -
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to people living in other countries. Now if these resourbes are’
- destroyed then they will bring about an adverse affect in the other
. countries as well where they are not even present. Moreover, the
| issue of global public bads may also arise when countries share
global environmental resources like accans, annpspherc etc.In this.
'chaptgr we try to discuss some important issues like climate

'chénge,_biodiversity loss, ozone layer depletion and the various
- international conventions and protocols that have taken place around

the world for environmental preservation. We also discuss issues

- like trade and environment and pollution havens.

5.1 Objectives o
This unit is designed to serve the following objectives—
® 1o understand the various environmental issucs affecting
~ globally. :

' toknow about the 1mpacts of clunate change.

" @ to understand the concept of bmdwerszty loss, ozone
*depletion, global warming efc.

e todisscuss about the various international conventions and
' _protocois '

e  toknow about trade and emronmcnt and pollutlcm havens.

52 Tssues Related to Climate Change

Climate change refers to long term (typically decades or more)

changes in climate including changes in the surface temperature

 of the earth and relative changes temperature of the earth and

relative changes in the geographical distribution and chemical
quality of rain. The greenhouse gases (GHGs) play a very inportant

-role in regulating the climate on earth. These gases have the ability
to be transparent to the incoming visible light from the sun but -
they are opaque to the energy radiated from the earth. This is called
the greenhouse effect as these gases (ie GHG) trap heat in the |
same manner as the greenhouse's transparent covering traps heat. -
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Without these greenhouse gases the edrth's temperature would have -
. been for below freezing but then again an increase in the GHGs
would result in an increase in trapped heat and would cause the
global temperatures to rise.

- But there has been a gradual change in earth's (':Iimate which has

- raised concerns globally. Global warming is an important issue
related to climate change. Human activities are considered to have
the potential to disturb the balance in the climate and bnng about
some ln'evcmble adverse 1mpacts

53. Global Warming

Global Warming refers to the rise in the temperature of the earth
- which is perceived to have been caused by increase in the heat
trapped in the atmosphere as a result of a rise in the concentration
- and accoumulation of the green house gases (GHGs) like carbon
dioxide, water vapour, nitrous oxide, methane etc. From the garly
part of the 20th century, earth's mean surface temperature has
inereased by about 0.8°C (1 A°F). -

The adverse effects of global warming include rising sea levels,
decreased snow cover,decrease in forest biomass, decrease in
agriculture production and a change in the amount and pattern of
precipitation. It is experted that warming would be strongest in the

. arctic with the graﬂual shifting and metting of glaciers. There would
‘be damages due to coastal inundation caused by rising sea
levels.Agriculture production is also likely to fall as the surface
temperature of the earth increases. Other effects of global warming
inculde extreme weather like heat waves, droughts, heavy ramfall
species, extinction etc.

The genesis of this issue lies in the ever ixicreasil:_zg energy demand -
-~ inthe last two centuries. One thing which causes global warming
is electrical pollution. In some cases fossil feels (coal,oil and

natural gas) are burnt to generate electricity. Now many pollutants -

are producted when the fossil fuels are burnt. One such pollutant
is carbon dioxide which is a greenhouse gas. Moreover , this burning
of fossil fuel consequent upon an increasing demand for energy
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results in a depletion of the exhanstible resources like coal, oil,
natural gas etc. Another important factor causing global warming
" is cutting down of trees. Generally, trees and other plants absorb -
Co,. Plants collect Co, (carbon dioxide) and give out O, (oxygen).

L B_ut with less trees and plants, less oxygen is avmlable forusand
more greenhouse gases are present in the atmosphere. This makes -

the earth warmer. Thus it is very much important to understand the
concern for globa! warming and the need for mltzgatmg .

e 5.4 Ozone Depletmn

Ozone layer is present in the stramsphere several miles above the
surface of the earth. Although ozone is presentina small amount
~_inthe atmosphem itplays a very important role by shielding human
‘beings and other llfe forms from the harmful ultraviolet radmncm
~of the sun.

Ozone depletion thus refers to the destnl'ctiqn-of this Dzone'iayer.
In the last several decades, human activities have been found to be
" producing some ozone depleting subtance (ODS) like
- chlorofluorocarbon (CFCs) halons etc which react at the high
attitude of the atmosphere and destroy the ozone molecules. The
- depletion of the ozone layer is feared to cause a no. of dreadful -
diseases like skin cancer and cataracts; damage of plants , reduction
of planktion populauen in the oceans etc.

The academic claim of the ozone breaking potentxal of the CFC s
was. made for the first time in 1974 but these apprehensions
eventually proved correct when a hole was discovered in the ozone
layer above Antarctica. Since then various international agreements
were signed to limit such emissions , one such agreement being
the Montreal protocal that was signed toreduce the ozone depletmg
substances

55 Loss of Biodiversity
The term biological diversity, ofter referred to as biodiversity refers
to the variety and differences among the living organisms from

(61)




different sources, viz terrestrial , aquatic ecos ys temé etc. -
Biodiversity refers to the degree of variability among the different

living organisms within a given species, ecosystem etc. So,

accordingly we have "species diversity", "genetic diversity" and
"ecosystem diversity." Variability among species in terms of their
uniqueness is called “specms diversity” while the variability in terms
of habitats, biotic cammunities etc. is refeired to as ecosystem

- dwerslty On the other hand, variation in terms of the genes

~ contained in the organisms is called "genetic diversity”.

‘Thus we find that biodiversity is a crucial life support system for
human life as well as all other forms of life.Thus it becomes

- extrernly necessary to preserue the biodiversity so as to maintain
the physical, social and economic life of human beings, e
Biodiversity provides us with both use and non use values, Theuse

. valuecanbecatcgmsedmtﬂduectuscvalueandmdxmctusemhc
' . The direct use value are food, biomass , recreation and tourism.
~ The indirect use value are biodiversity provides a sink for wastes, .
- forrecycling nutrients, watershed protection and preservation of
soil quality. On the other hand, the non-use values provided by the
biodiversity are the life support services like climate regulation,
laurbon fixing, providing a habitat for living organisms etc.
In the past few years it has been observed that there has been a
gradual degradation of biodiversity owing to a lot of factors, mainly - -
human induced factors. Forests and natural habitats of the liying
organisms have been putto different other uses that has resulted
in a total deterioration of biodiversity. This has rmsed global
concern for the preservation of bwdlverszty :

- The erosion of btodwerslty can be attribited to the d&fference
between private and social costs and benefits of biodiversity.
Market failure occurs because mark_t:t fails to account for the non
use values. There is the absence of well defined property nights,
lack of institutional mechanisms and proper policies to manage

the natural resources. Deforestation, pollution, overharvesting,

overgrazing etc. have alos been responmble fcr the gradual
~ destruction of biodiversity.
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India is one of the mega biodiversity centres in the world_ Its huge
reserves of forests, grasslands, wetlands, mountains, marine -
ecosystems etc. are subjected to pressures of rapid increase in
population, conversion of land for other commercial purpose,

encroachment, illegal trade of wildlife and other factom Various

policy intiatives have been taken in this regard to preserve the

" biodiversity. Thus, bioviversity unless preserved will posc athreat
to the total nub of life. '

5;6 ~ International Conventions and Protocols
Thei 1mportance of environment is felt in eve:ry sphere of lifeasit
. provides the basic life support services basides various other uses.
But in the past several decades the process of environmental
* degradation was so rapid that it demanded international co- -
 operation to mitigate such environmental issues. As. aresult, various

" international conventions and protocols were undataken to ensure

sustamabxhty of the ermrcmment

~ Prior to the Stockholm conference of 1972, international co-
- operation on conservation. It is a comprehensive action thatis to
be taken globally, nationally and locally by orgamsauons of the

S UN, the governments and major group in every area.

. Kyoto Protocol :

In December 1997, parhes to the FCCC made an international
climate policy regime under the kyoto Protocol The main.
~ elements of this Protocol are —

(1) commitments made by the (Annes I parties) OECD
. countries, Eastern Europe and former Soviet Union to
limit or reduce the aggregate GHG emissions by an
average of 5.2 % beiow 1990 levels by the period of
2008 21 '

(i) commumcnt by the above mentioned countries to show ’-
the progress in this regard by 2005.
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(i) commitments made by the same coimtrics to thc
. preparation of inventories of GHG emissions and
reporting national plans to the FCCC.

iGiv) this protocol mtroduced four ﬂc:uble machamsms
'(5_1) Joint Implement_atxon. .
®) Bubble.
(c)  International Emission Trading.
- (d) CleanDevelopment Mechanism
- These mechanisms will allow emission m;iﬁctioﬁ' beyond the
- geographical boundaries of the committed countries.

(v) No commitment was made by the rest of the World .
‘(non-Annex I parties)

For a successful implementation of these mﬁchamsms, Ielxable B

data on GHG envissions are required. It is also important. -

o Rm conferme 1992

The United N ations Conference on Environment and Develepmmt
 (UNCED) also known as the Rio summit, Rio conference or the
Earth summit was held in Rio de Janeiro in 1992. The various issues
addressed in this conference included : ads _

(i) Study of patterns of production, partucularly the
modmuﬂnofwxlccomponcmssunhasieadmgasohne, S
radioactive chemicals etc. _

(ii) alternative sources of energy to replace the use of fossil :

~ fuels. : : : _

(iii) reliazicc on public transportation systent in order to

- reduce vehicle emissions, congestion in cities and
health problcm carred by pollutcd air and smog

* (iv) the growmg scarcxty of water.

An unportant achievement of this conference was an agreement
. on the climate change Convention, which in turn led to the Kypto
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Protocol. Moreover, the Convention on Biological Diversity was

opened for signature at the Earth Summit. -y

The Rio conference included a special "Agenda 21" with regards
_ to sustainable development. It is a program run by the United

'Nations (UN) related to sustainable development and the -
: conference was the planet's first summit to discuss issues relating -
to global warming. The main aim of the Agende 21 is to bring
" together the various components of balanced development with
' the objective of economic development, social equity and resource '

enwronmental issues were mainly confined to few treaties and .

agreements on matters like pollutiort of rivers, use of nuclear power
etc. As per the Stockholm Declaration states were reqmred o
ensure that activities within their jurisdiction do not cause any

environmental damage (o areas beyond their national territory, .

Moreover, with the establishment of the Umted Nations
Environment Programme (UNEP), various UN organisations were
req-uired to include environmental considerations in their
‘opeérations. 5" g ©

The main mtcmatmnal conventions and protocols on envxronmental
issues are briefly discussed below

" Montreal Protocol :

The Vienna Convention on the protection of the ozone layer was
signed in 1985. This treaty is considered to be the precursor to the

Montreal Protocol. The Montreal Protocol on substances that
deplete the ozone layer was opened for signﬁture on september
16, 1987 and entered into force on January 1, 1989. The main aim
of this Protocol is to protect the ozone layer by phasing out the

- production of the ozone depleting substances (ODS) which are’

_behevéd to be rcsponsiﬁlc for ozone depletion ODS is a.global
bad. ODS include chlorfluorocarbons (CFC s) and halons which
are used in refngeraxors alrcondmcnmg, feam, aeresol sprays,
etc.

Accofciing to the world Development Rgepoft, 1992 .the adoption
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- and implcmentatioﬁ.of this Protocol was m]aﬁveiy easier because—
i) there Was_ evidence for ozone depletion.
(a1)  the no. of ODS producers was small.

" (ii1) substitutes for ODS were found and wem prment w1th :
the producers of ODS.

Indm become a signatory to the Montreal Protocol in 1992. In
1993 India prepared a country wide programme to phase out ODS.

The Protocol in this respect has made an important contribution
by providing financial support to Indian firms to purchase machmes "
and technologies that help to reduce the use of ODS. : '

Due to its widespread adoption and implementation the Montreal
Protocol has been halled asan example of exce:pnonai international

co-operation.

Convention on Climate Change g

"~ The UNEP and'the World Meteorlogical Office estubiiiticd e

Intergovernmental Panel on Climate Change (IPCC) in 1988. The -

objective of the framework Convention on Climate Change (FCCC) _

" is to achierve stsbilisation of Greenhouse gases (GHG s) in the

- atmosphere. There were certain guiding principlies of FCCC some
“of thcm are -- :

* _the need to protect the chmate system on the basis of
equity and common but differentiated responsibilities.

% the need for precautionary measures in the absence of

full scientific secunty

¥ parties should co—operatc to promote a supportive and
: open international system, etc. to calculate the net
. emission reduction of a project. There are other propo_sa]s
as well for reducing emission of GHGs. ‘This in¢lude an
international carbon tax reginne, financial transfers from
developed to developing countries and voluntary_
agreements, '
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* Rio + 20 summit : _

It was the 3rd international conference on sustainablezdevelopment

with the basic aim of reconcealing the economic and environmental

goals of the global community. This sumnut was hosted by Brazil. -
_ This conference had 3 basic objectivi - | _

(i)  securing political commitment for sustainable development

(u) assessing the progress and ;mplcmentanon gaps in met:ng
previous commitments. - -

(iii) addressing new and emerging chaﬂenges. '
The basic theme of this summit was to build a “Green Econbmy"' to
. achieve sustainable deve]bpment and life people out of poverty

- and allow them to find «. zreen path for development. It also stressed

to improve international co-ordination for sustainable. -
.development. '

Check Your ngress
I. What happens asa msult of climate change" s
What is global warming 9
W_hat_is ozone depletion ?
_ Manc some ODS..

What is meant by biodiversity ?
~ What is the Kyoto Protocol ?
Whatis "Agenda21"?

S I RV I

~ What are the 6bjt=:ctivcs of Rio + 20 surmit ? -

5.7 'Trade and Enwmnment

- Trade is consxdered to be the engine of econormc growth Bach _
country can hope to specialise in the production of those
commodities where it has a comparative advantage only the
presence of free trade. The commodities traded mainly consists _
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of pnmary commodities and certain labour intensive manufacmred o

goods. The primary products are mainly natural resources inyensive
, whereas the manufactured goods are production of the industrial
sector. These manufactured goods gcnerates negative exterhalities
because of inefficient ‘technologies used and low environmental
__standards The free flow of such manufactured goods due to trade
liberalisation may result in environmental degradation. "
The developed countries formulated certain policies to overcorne
these trade related environmental issues, which includes --

" (a) abanonimports. - . _
.(b)  imposition of anﬁ»dumping duties on products.
“(¢) pledge for harmonisation of environmental standards -

- and multilateral agreement on investments. N
The negative externalities ivifhin a national '-tcn*itory_conie under
the category of local public bad or national bad whereas the

" externalities beyond boundaries come under the category of global

public bad. Examples of global public bads are ozone depletion,
greenhouse gas emission etc. To counter such global public bads

* some international policies and mechanisms are needed to be

undertaken by international organisations with mutual

“ coila_boration_s.j

But the supporters of free trade argue that environmental
~ considerations should not influence trade policies. Accodding to
 them, environmental problems should be tackled with the help of
environmental policies and not through trade policies. If trade
policies were indircetly used to address these issues it might lead
to a decrease in the trade of commoditics among different nations
‘which may stagnate the process of industrial growth. But since
eenyironmental issues are not only national but also international
in nature, therefore, the preservation of environment is very much
important through not only environmental policies but also other
such measures available such as trade policies.
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‘5.8  Pollution Havens

“A country that, because of its weak or poorly enforced -
environmental regulations, a_ti:racts industries. that pollute the -
envirohm_em is called a pollution_ haven. In other words, in a

developing economy it is seen that there is either absence of any.

environmental regulation or the existence of very weak regulation.
The industries of developed nations took this advantage of the
. absence of such kind of regulations and establishes their pollutaon

intensive industries in such countries. Thus, the developing nation
_becomes the pollution haven for the developed nations.

- The pollution haven hypothesis argues that highly polluting

~ * industries migrate to the developing countries and recent estimate

also support the above hypothesis. The environmental concerns of
_ developed nations cause them to enact some strict environmental
'regulations that restrict the setting up of pollution causing
- industries. On the other hand, the developing countries are devoid

of such strict environmental regulanons whmh attracts these
‘mdustries. ' -

~ Recent study focussed on poﬂutlon haven hypothesis revealed that '
* as the dirtiness of the industries i mcrease the exports also increase

correspondingly. This provides some evidence for the pollution ~

~ haven hypothesis - - . -

5.9 Summing Up
In this uhit we have seen that excessive use of environment leads -
to various envimmncﬁtai problems like ozone layer depletion, loss
of biodiversity, global warming etc. As such government
intervention is required to solve these issues. Various international
_ convchti(_ms and protocols are observed and together the entire

world is working for the optimal use of environment and lowering
of environmental bads.
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Charles D. ‘Kolstad: Enviriomental Ecanomws, Oxford: '
Umvcrsﬁy Press. -

u. Shanicar Enwrwmemai Economics, Oxford University
" Press.

R. Bhattacharjya: Enviriomental Econom:cs, Oxford'
University Press. - ;

Hanley, Shogwn and Whlte Envmomenmf Economzcs
Macmﬂian

Exercise _ ' i

T /hat is climate change ? What are thc issues mlated with
climate change ? _

What are the effects of global warming ?

What is ozone layer depletion?

Which protocol was signed to reduce the use of ODS 7.
What are the different conventions and protocols undertaken
for environment preservation ? |

' What were the issue taken up in the Rio conference 1992 ?

What were the conventions undertaken for preventing
climate change? ! s e
Discuss the importance of the Kypto Protocol.

What is the 1nter*relatwnshnp between trade and

environment.

10. Whatis meant by Pollution Haven ?
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