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Searching for Theoretical Linkages
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Abstract

Existing literature about poverty and environmentigdradation suggests that poverty is the victim of
environmental degradation, but could not conclutietiver poverty is also the cause of environmental
problems. However, most of those studies are eogbirie. analyze case studies in certain locations
and very specific to certain types of environmemeiblem, not theoretical or analytical studies

which are based on behavioral economic model. Setaeant analytical economic models which are

based on standard assumption of optimizing econagénts are surveyed. Those models confirm,
among others, the significant role of property tighd the way population growth may interact in the

nexus. In addition to that, they may introduce sadditional insights such as how environmental

degradation could be seen as rational decisiohepbor to disinvest in base-resource and the way
that institutional failure may also be endogenousfused by poverty. The discussion of some
limitation of both empirical and theoretical littmee suggest that more economically-relevant

definition of environmental degradation, and momgphasis on proper valuation of natural resources
are necessatry.

JEL ClassificationD1; D62; H31; J1; Q2
Keywords:Poverty; Environmental degradation

1. Introduction

“Greenery is for the poor too, particularly on tme@wn doorstep”
From the Economist, 4 July, 2002

One out of five people on earth still live with &1day, and many coordinated effort
and commitment have been targeted to reduce théemai poor people including the so-
called Millennium Development Goals: halving exteeipoverty by the year 2015 (World
Bank, DFID, EC, UNDP, 2002). Unlike poverty isswghich has been in the mind of the
world leaders for generations, environmental pnoislestarted to gain global widespread
attention in 1970s, especially after the Stockh@Glamference on the Human Environment in
1972 (World Bank, 2000). However, the acceleratsmyerity of this problem, such as

degrading agricultural lands, shrinking forest apggobal warming, and bio-diversity losses,



has put the problem into top priority as well andristo become the topic of day-to-day
conversation, not only in the northern hemisphlené also in developing countries

Environmental issues were used to be consideredtbal problem of the richéslt
was rich countries who first deforested their laavalj accumulated GGOn the atmosphere for
decades, in the name of industrialization. Envirental commodities are also considered
luxury goods. It is hard to imagine that poor peagtrive down the street in a demonstration
for the issues of saving giant panda or blue whatesvever, this paradigm has started to
change. We can see that many environmental proldeenassociated with poverty especially
the fact that, environmental degradation in margsesaand many ways, affects the livelihood
of the poor. The poor are vulnerable to envirort@edegradation because they depend
heavily on natural resources, have less alterna@surce, and most often exposed to
environmental hazards, and are least capable afigap environmental risks (Dasgupta and
Maler, 1994, World Bank, DFID, EC, UNDP, 2002).

The issue of poverty and environmental degradatibien, started to become
interesting source of academic inquiry, and attrihctusands of researches and studies
including in the field of economics. Most studies the existing literature, not only
economics, on the poverty-environment relationsingempirical. They analyze case studies
in certain location and very specific to certaipdg of environmental problémSome of
them involve not only economics but also other igistes such as ecology, biology, or
political sciences This existing literature, generally, suggests fwverty may be one of the

causes of environmental degradation, and that emwviental degradation could also

! See for example remarks by the World Bank’s persidJames D. Wolfensohn, to the United Nationse@&n
Assembly Special Session on the Environment, Nevk Yaune 25, 1997.

2 Many still think the same today.

% Some recent studies include Cavendish (2000) fotbZbwe, Dasgupta et al (2002) in Laos, Swinton and
Quiroz (2003) in Altiplano, Peru. Comprehensiveigevby Duraiappah (1998) and Ekbon and Boj6 (12869
relies heavily on case-studies.

* See for example Fuhr (1999), who shows how diffecenclusion on the issue on poverty and envirarime
can be drawed from different discipline. Politicalience, for instance, stress for the importanceyoéd
governance’, while ecological approaches stresbiological linkage’'.



adversely affect the poor, or even create more npypvidowever, only a few of those studies
are theoretical or analytical which are based omabieral economic mod&l This paper,
then, is an attempt to identify how economics, whitéir standard analytical approaches, may
contribute to the existing paradigm on the povertyironmental nexus. A formal general
theory, for example, may help explain some regiigarifound in empirical case studieand

in turn this will help provide better understandirigr policy formulation. Poverty—
environment inter-linkage has also been a globahdg, such that poverty reduction strategy
need to incorporate environmental issues as wetlrldBank, for example, has started to
incorporate environmental issues into their couasgistance strategyFormal economic
theories will provide guidelines in addition to thenclusion drawn from empirical studies.
Furthermore, understanding of existing formal thexyrwill always be useful for future
research that may generate better theories.

The research question that would like to be adddessthis paper is how poverty and
environmental degradation are interlinked. In gaittr, the question of whether and how
poverty cause environmental degradation and whethdrhow environmental degradation
affect poverty would be addressed by, first, reugwand summarizing the existing
empirical literature, and using this as a backgdyuto secondly, identify, and analyze
relevant analytical economic models and discuss @aititize their contribution to those
existing literature.

The paper will be divided into four sections. $&ttl gives introduction. Section 2
will discuss the conclusion that has been and lea$een drawn by the existing empirical

literatures, as a stepping-stone into section $hith some relevant analytical literature will

® One of the few is Dasgupta (1999) which formaltalgze the relationship between poverty, populatom
environment that will be discussed in detail iretagection.

® The existence of such regularities would be disstigs section 2.

" Bucknall, et al (2001, p. 4).



be critically surveyed, and linked to empirical w&r and finally, section 4 concludes and

discusses some implication for future researches

2. Lessons from Empirical Studies

To begin with, Duraiappah (1998), as illustratedfigure 1, put forward some

postulates of causality relationship which may eletween poverty and environment.

Power,
POVERTY wealth, and
pommmm e PR greed
[}
\ 4
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Enwronme_ntal ¢
Degradation
——p
Institutional Market
failure failure
Figure 1.

Duraiappah’s (1998) postulates of poverty-environtmexus
Note: Arrow indicates direction of causation

Figure 1 shows that the possible causes of envieotah degradation are market
failure, institutional failure, power, wealth, amgteed, and also poverty. Environmental
degradation and poverty, however, may have mutaakality® Because environmental
problem has been seen as the effect of the failungarket to take into account the full value

(price) of the services from the environment, mafkdure has been generally accepted as

8 Duraiappah (1998) also make a distinction betwertiogenous poverty (poverty caused by environmental
degradation) and exogenous poverty (poverty caulsedther factors). Dashed line in figure 1 indicate
endogenous relationship between poverty and envieotal degradation.



the main cause of environmental degradatitmstitutional failure in form of inappropriate
government policy, or ill-defined property right asause of environmental degradation has
also been widely accepted as the cause of envinoiangegradation (Dasgupta and Maler,
1994, Pearce and Warford, 1993). Government sulisidyrong sectors (e.g. for polluting
industries), or to wrong products (e.g. gasolirekexamples of inappropriate government
policies, whereas, bad governance (such as rehkingeactivities in the logging industry), or
land-tenure insecurity are examples of other ustihal failures.

Duraiappah (1998) also used Boyce’s (1994) poligcanomy argument about
inequality in power, which is correlated with wérltare also among the causes of
environmental degradation. As Boyce (1994) argtiesgainer of environmental degradation
(such as industrialist and large logging compane&® usually the more powerful and
wealthier, whereas the loser (e.g. pollutee andllsfaamers) are usually less powerful.
Therefore, the more unequal distribution of powmat wealth, the more likely environmental
degradation will be prevalent.

Duraiappah (1998) then continued by analyzing tkistiag empirical literature to
find out which of those postulated relationship basn supported and concluded that: (a) It
is activities by the rich and powerful (not the poaere the primary contributing factors to
environmental problems. Profit motives of commdrtagging, for example, are the biggest
cause of deforestation compared to subsistencev@satif small holdings (e.g. for the need of
fuel woods); (b) Institutional and market failurplay a prominent role in environmental
degradation; (c) Poverty may increase environmeatdgladation but as a reaction to adverse

effect of the environmental degradation triggergdther factors mentioned befdfeln this

° Even nowadays, environmental economics has beetianed synonymously with the theory of externatiti
Baumol and Oates’ (1975) seminal book on the thebmmnvironmental policy has been standard refexrenc
environmental economics and cover mostly abouthtery of externalities.

% This implies that if institutional failure or aciiies of the rich does not affect (through envirental

degradataion which adversely affect the livelihobthe poor), the poor would not do activities whiould put
environmental resource in danger.



situation, the poor are left with no option but pilog unsustainable activities, and (d) the
poor are unambiguously the most affected, or tloéinei of, environmental degradation. In
short, Duraiappah (1998) concludes that his liteeateview does not present evidence that
the poor do initially or directly degrade the eoviment, but it is obvious that the poor is the
victim of environmental degradatitn Thus, to emphasize, the direction of causatidroin
environmental degradation to poverty, not the oty around.

Some comments on Duraiappah’s (1998) approach, \eyware worth pointing out.
Firstly, although it is inevitable, that analyzipgverty-environment nexus, require us to
identify what are standard causes of environmeatggtadation, and whether poverty is one
of them, Duraiappah (1998) analysis seems to béomes on those non-poverty factors, and
this may explain why the direct relationship fromvprty to environmental degradation has
not been elaborated in great detail. There are rtfangs working in between in the linkage
from poverty to environmental degradation. Somengportant ones include (as will be
discussed in the later sections) the role of distcate and population growth.

The other important issue, that may be missingthet certain environmental
degradation may be desirable from economic poinief. Market failure argument suggest
that current state of the environment is not optinecause economic agents do not take into
account the effect of their decision to others dexdlities problem). However, even if we
internalize that externalities, society will optrfeome optimal level of environmental
degradation. Zero environmental degradation of #®is not desirable. This line of argument
seems to be missing in Duraiappah’s (1998) postsijand other empirical works that will be
discussed later.

Survey of empirical literature by Ekbon and Bojd999), more or less, result in

similar conclusion to Duraiappah (1998), with meoeplicit discussion on how population

™ However, we have to be aware as well, that the aie also affected by environmental degradatidob&
warming is one of the examples. However, the paaruch less, even none of, financial resourcayoad, or
adapt to the adverse effect of environmental probldn short, they are much more vulnerable.



growth and discount rate. Ekbon and Bojo (19@#)ctude that empirical works confirm the

poor people as the main victims of a bad envirorimBme poor are simply more vulnerable

to environmental degradation such as loss in bic&dgesources in rural area, or air and
water quality deterioration in urban areas. Extreamgironmental stress can also force the
poor to migrate, creating more poverty. All of tacsonstitute the ‘victim’ hypothesis, and

the studies that were surveyed by Ekbon and BafgDg) confirm this hypothesis.

However, Ekbon and Boj0 (1999) stressed the mixetpical evidences of
hypothesis that poor people are agents of enviratahalegradation, but suggest some
possible mechanism from the former to the laterthrough the role of population growth,
and the role of discount rate. Poor parents, fetamce, produce more children to secure
income at old age, and provide additional labocdlbect essentials goods such as water and
fuel wood. Discount rate plays important role, hessapoor people have limited ability to
await distant, uncertain benefit, compared to shortneed for essential day-to-day life.

To complete our discussion on the empirical pantyes more recent empirical studies
that have not been covered by Duraiappah (1999E#&bdn and Boj6 will be summarized to
see how their conclusion would fit into the two\poeis surveys. One of those recent studies
are a study by Swinton and Quiroz (2003), who usegdession analysis of 1999 farm survey
data in Peru to analyze whether poverty is to bléoneoil, pasture, and forest degradation.
They conclude that natural resource sustainalidityot correlated with poverty. Fallowing, a
standard practice of poorer farmer there, in fawy reduce soil erosion and fertility loss.
Somewhat similar conclusion are also made by Caser{@000) who used panel data from
Zimbabwe. He concluded that while poorer househdielsend heavily on environmental
resources, which contribute 40% to their incomes iticher households who use greater
guantities of environmental resources in total. theo recent study by Dasgupta et al (2002)

using spatial and survey data in Laos provide mo@ttlusion, implying more deep analysis



required to come up with clear explanation. Finallysurvey of 70 empirical studies by
Templeton and Scherr (1999) conclude that locaufaon growth and its microeconomic
manifestation, which may include poverty, in hallsd mountains of developing countries do
not necessarily threaten forest production, aguce) livestock production or watershed
stability. In short, more recent empirical studgsem not to contradict the conclusion of
surveys by Duraiappah (1998) and Ekbon Boj6 (128reviously discussed.

In summary, the existing empirical literature camds that environmental
degradation adversely affect poverty, because ther mre the most vulnerable to
environmental degradation, due to their heavy dégece on natural-resource base, and
limited resource to cope with adverse environmesgifgict. However, the thesis that the poor
are also the agent of environmental degradatiomse®t to be supported. Being poor per se
is not the cause of environmental degradation. &aes many others factor involved, such as
institutional failure or population pressure. lroghthe linkage is not so simple that we can
also blame the poor for environmental degradation.

As mentioned earlier, however, the poor as a sobmrof a society, may find
themselves better-off, by harvesting natural resewand will always have incentives to do
so. As long as, externalities of the poor's decidias been taken into account, economist
will find the resulting environmental degradatios @timum or desirable. Some may prefer
to call the use of natural resource by the pooeragronmental degradation, but some may
not. Environmental degradation may also be moreigely defined as non-sustainable use
(e.g. logging in excess of its natural growth),noaty also be limited (especially by welfare
economist) to be non-optimal use of natural resssifover-use or even under-use). Hence, it
seems that empirical literature need a more propacurate definition about what constitute

environmental degradation that can incorporatedtsisdard economic framework.



In term of a broader framework of society at laigés fairly possible that even more
environmental degradation that may reduce povergven considered optimal when equity
may enter social welfare function. If one way thqtity could be improved is by extracting
more natural resources, then the poor causing@nwiental degradation is even a desirable

thing.

3. Searching for Theoretical Linkages

Unlike the empirical literature, there are onlyatalely a few of analytical economic
paper that are explicitly related to the linkagetwaen poverty and environmental
degradation. The existence of generally acceptedryhh sometimes are questioned, even by
an economist like Parta Dasgupta, who is considenedwith the most authority in this field
(Dasgupta, 2000: p. 6. However, this rarity of relevant analytical werkhould not avoid
us from trying to get insight from theoretical poof view over this issue. One strategy that
could be followed, is to broaden the literatureoimthose that may not explicitly discuss
poverty per se, but may be relevant if differeriefpretation of those models is inserted. In
the section that follows, | will discuss Dasguptaiedel, which setup a simple analytical
model that put poverty and environmental degradagiplicitly, and | will also discuss some
theoretical work from the field of environmentafioeirce economics which will be relevant.
Those analytical work will be differently interpeet and put into the context of this paper,
and hopefully become an important contribution to$ tpaper, since theoretical insight are

lacking in the literature on the linkage betweergsty and environment.

12 Dasgupa (2000, p. 623) admits that those works nmyamounts to a theory, but it is more like a new
perspective.



3.1. Dasgupta’s Hypothesis of Poverty-Population-Bironment Nexus

In explaining the linkage between poverty and eminental degradation, Dasgupta’s
(2000) model is a combination of how the poor irrafueconomy, population, and
environment are related to each other within thetexd of common property resources. In
his deterministic and static model, a common-priypexsource-based rural economy consist
of N identical households, each hashousehold members maximizing the quadratic
production function (or net income, which we cotdgiard as level of well-being, the lower

of which could be considered poverty).
maxy(n) = —a + fh—m? (1)
wherea, 8,y > 0andf? > 4ay . Each household maximize equation (1) taking, andy =

as given. Household optimum decision will resultin= §/2y and y* = —a + % /4y .

This model implies that environmental degradatien.(represented by increasedin
or y, or decrease iff) can reducg*, hence poverty. However, it does not yet tell anything
that the reverse (poverty cause environmental degjan) may occur. Dasgupta (2000) then
follows that the state of the local natural-reseuliase is a function of the total village
population,M, or a =a(M), = M),y =y(M). The higher the total village population,
the lower the state of the resource. However,dted populatiorM is not in the consideration
of optimizing behavior of each household. It is externality problem, which Dasgupta
(2000), calls as ‘reproductive externality’. Inyarsnetrical equilibriumM* = Nn* .

Does the model, now, imply that poverty can causere@mwmental degradation? As

figure 2 illustrates, a downward shift in the protlon function (for example due to

13 o, p, andy are simply parameters of the quadratic functionighiried to represent the state of the resources.
A change in those parameters such that it shiftrditve quadratic function then make productivityhotisehold
will be lower for each labor input. Given only latend resources are input in the prodution fungctiben those
change represent the lower state of the resources.

% In this simple, model, as households are assumbd tdentical, lowering income level of a housetioiply
more poverty in the whole village.

10



exogenous resource degradation) frgifm) to y»(n), will make household find itself poorer
(lower y) andn; is no longer its optimum household size. This letiagd, then, starts to
demand more children, angk now, becomes its optimum household size. Increase in
optimum household size, in turn, translate into hbkig village populationM* and,
consequently, lower the state of the environmdmgugh changingy, g, andy, as now they
endogenously depend df. Dasgupta’s (2000) simple analytical model, ndiustrates the
linkage that poverty may cause environmental degran. As Dasgupta (2000, p. 635)
emphasizes.... what would happen along this pathway is thavgry, household size, and
environmental degradation would reinforce one aeotim an escalating spirdl.In short,
Dasgupta emphasizes that the model create a linkiangpsg those three variables, each of

which is viewed as being endogenous.

y,(n)

y(n)

)
n

]
|
|
]
|
|
|
|
|
|
:

n

3 L n

Figure 2. Household income per head as functidroakehold size

Whether or not this model has given significanttdbation to our understanding of
poverty-environment linkage is conditioned by tb#dwing critical notes. First, Dasgupta’s
model does not say that poverty directly cause enwmiental degradation, it is channeled
through other variable namely population growthirmreasing household size. Therefore,
population is importantly indispensable, could @& excluded, in poverty-environment
nexus. Being poor in itself, is not the cause ofiremmental degradation. If a household, for

instance, decides not to increase its family s3gea response to being poorer, then we could

11



not simply accuse the poor as agents of envirorethelegradation. Figure 2, again illustrate
this point, where production function could shiti y3(n) resulting in lower optimum
household sizens, and thus do not create negative externality Therefore, the poor
degrading the environment, as a response to besogep is not a general result of this
model. This model could not be used as a theordimekup to say that poverty is the cause
of environmental degradation, especially while aveking population growth factor.

Secondly, the fact that poverty and environmenggrddation are both endogenous
does not enable us to unambiguously states whateoahat. This is empirically relevant, as
case or site-studies usually shows far more commktionship, mediated through various
macro and micro-level factors that include policyeasures, markets and prices, local
institutional arrangement, gender relations, priypeghts, entittement to natural resources,
and so on (Word Bank, 2001, p. 11).

Finally, Dasgupta (2000) does not stress the rbleraperty right even though if we
look at the model setup we may see that it is ngepy but ill-defined property right that is
the biggest cause of environmental degradatias.iit the model setup that the resources on
which the rural poor depend is assumed to be commmpepty, and that is why the
externality effect occur. The setup that the propeght is common is very critical to the
model, and it is the one which drives Dasgupta’©(@0onclusion that poverty may have
adverse effect on the environment. If the assumpsioelaxed e.g. resource is either private
property, or better-managed common property, such ¢pdimum population size is
internalized, then such feedback from being poavembre environmental degradation, or

“the escalating spiral” would disapp&ar

15 Dasgupta (2000) discuss the possibility of sudfiish in y(n) but not discuss the implication to our relevant
issues of whether respons to being poorer are astrg household size, thus increasing environmental
degradation.

6 More formally speaking, if the resource is nowate property, the household decision to incre&ssize
(after exogenous production function shift, for mxde) would not change,f3, andy. In this situation, the lower
quality of the resources is not caused by housetepldns.

12



In addition to some critical constraints of this ameb in explaining poverty
environment linkage as discussed previously, theeemany other limitations of this model.
Firstly, Dasgupta’s model is too simple to be atdecapture the big picture of poverty-
environment nexus, because it may only apply ty specific places, hence as a theory it
may not hold in general. Serious environmental a@egtion such as large-scale deforestation,
for example, occur in places where interaction leetw villagers and outside world are
frequent, not in a closed rural economy. This irdeoa may be very important determinants
in the nexus, because such factor as market atfdm, profit, or even government
involvement may enter the picture. A very closedhr@conomy may only apply in places
where indigenous people lives and mostly they aopleewho are more attached to nature,
their habitat. Their size of population are mostigligible compared to the sizable scale of
their neighboring resources, hence they are najetaio the environment.

In addition to its lack of generality, some othgsues which is standard to analytical
economic model is not present. Utility function, athicould be more relevant, among others
is not specified and maximization of net product{mot utility) is also easily questioned.
Finally, the model does not capture the dynamicciwimay imply that it disregard the issue
of dynamic efficiency. Most problem in natural rasme or environment are dynamic in
nature because today’s decision of economic adraws long run implication. A static model
may suffer from over-simplification of this reality.

However, despite those limitation, the analyticaldel of Dasgupta (2000) may have
a close link to some conclusion drawn from the eicqli literature. Firstly, the model stress
the role of population, similar to what is concldde Ekbom and Bojo (1999, p. 10-11) that

population pressure exacerbates both poverty avidoemental degradation.
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3.2. Clark Dynamic model of Renewable Resources: €Role of Discount Rate

Clark model, is a standard general dynamic modelopfimum extraction of
renewable resources, building upon that found & fieheries literature (Swanson, 1994).
The model generally can be used to explain what o&yse renewable resources non-
sustainably depleted or even extinct. The purpdghi® model exposition is to see whether
and to what extent we could infer some relevaninection between poverty and how the
resources are degraded.

In this standard model, an economy has the follgwsocietal (centralized)

objectives’.
max[| [p(y)y - c(x)yle " dt )

st.Xx=H(X) -y
Wherep(y)is the inverse demand curve (a function of theregate harvesy), c(x) is the
average cost of harvest (a function of stock lexelH(x) is the growth of the resource, and
is discount rate.
Lower level of stock of the resource could représemvironmental degradation
relevant to the question of this paper. The optistatk &*) of the resources will follow the

following first order condition.

A_COW -
X*'E ;L +H'(X)=r (3)

Where is the ‘shadow price’ of a unit of resource stedkich equates with resource ‘rent’
in equilibrium. The LHS of arbitrage condition inugdion (3) is the rate of return from the
resources (e.g. fisheries, or biological assets, could be bio-diversity). Hence,

environmental resources compete with other asse&sm of its return and must be equalized

| follow the exposition of Clark model based ongBson (1994).

14



if arbitrage condition must hold. As the return s decreasing irx, it implies that the
higher the discount rate, the lower the stock sbuecesX).

The model does not have explicit story about pgvetbwever, as it is considered a
plausible argument that poverty is associated Widfmer discount rate (for example, Pearce
and Warford, 1993; Pearce, forthcoming, Ekbon B4#99), this model may imply that
poverty may cause the stock of resource to be afitinfower. Discount rate, or the rate of
time preference refers to the willingness to traaleent benefits for future gain. For the poor,
the short run-benefit is day-to-day survival, amthd¢e creating an urgent need for immediate
gain. This situation is, in some places, suppobgdhe fact that in poor rural area, interest
rate from informal credit market is usually highkl®m and Bojo, 1999, p. 9). Empirical
evidences also strongly support this hypotH&sidence, this standard analytical model,
could relevantly be brought into the context of @y and environment nexus. It bring
relevant possible theoretical story on the meclsamé how poverty may lead to
environmental degradation.

If open-access situation is added into the modw®tteer interesting relevant insight
would also worth discussing. If the resources icomtrolled (resulting open-access
situation), then individual harvester do not cossithe effect of his action on the stock of

resources. The decentralized optimization probigibecome,
max[ [p(y)y, - c(x)y Je"dt (4)

st.x=HX) -y
wherey; is individual harvest, in contrast with aggregaseviesty. The following relevant

first order condition must hold.

y*:l=p-c (5)

18 See for example the recent article by Holden ¢1$98).

15



fori=0, 1= S (6)
(r—H'(X))N

As number of harvester®) become very large, equation (6) suggest thatashautice of
resource (or resource rent) will be eventually eloszero. Equation (5), then will imply that
the price received from the flow of reserves is édaacost of production. In a fisheries
literature, this is called ‘rent dissipating effeeind could be a theoretical explanation of why
poverty is very common in open access resoutcegh as fisheriés Incomplete property
rights reinforce the vicious poverty-environmentia.

The dynamic setup of this model is one of the athges over the static one such as
Dasgupta’s model discussed previously. In term afnemic point of view, the model
ensures that the economy is efficient in a statit @ynamic sense. Objective is maximized
over the long run. However, again in our conteke tmodel has the following caveats.
Although, it may be true that poverty, through lowéscount rate, may result in lower stock
of resource, does this lowering stock constituteavironmental degradation, given the fact
that it is optimum for the society to have that ésvgtock of resource? Again, a more precise
definition of environmental degradation is necegs&his applies too to Dasgupta’s model
discussed earlier.

One problem that may arise is if the resultingtiiopm” lower stock is also caused
by misappropriation of the resources. Some enviegtal resources may have value as a
stock, for example the value of forest is not oatya source of timber to be harvested, but
also as a source of biodiversity. Some species raag Walue if it exist, and when it vanishes
it may create disutility to society. This appropina failure are prevalent because those

values may not be tangible (or ignored) to econoagents that have command over the

19 Although the causality between environment andepgvis less clear here, but it is a good of whyrysof
why institutional failure in the form of open acsestuation will be correlated more poverty.

2 In Indonesia, for example, It was estimated tifap&rcent of the fishers and their families liveshie
national poverty line. Fisheries in Indonesia imsohot only the 4 million people employed but adsioer 3 or 4
member of their families which constitute more ti@&nmillion people alone (http://www.fao.org )
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resources. The value of forest for as a stock dfara(to reduce the global warming), could
only be seen by global community but not by the c@ihis model does not take this into
account. Technically speaking, it does not incltige possibility that the stock in itself
generate return to society, or somebody else (eadigy). It only include the profit generated
by harvesting the stock. This imply that the sedfiphis model i.e. having profit instead of
welfare or utility as its objective function is ookthe greatest weakness of this model. Using
utility as the objectives function may improve thmedel because we can setup utility also a
function of the stock of the resources. Lower distaate, combined with this ‘appropriation
failure’ may in fact make this excessively lowesdt into more serious problem.

The appropriation failure discussed above, howegenot a story that may support
the hypothesis that poverty is the cause of enmental degradation. It is more relevant to
be considered as one of the market failure argumenthe failure of market to properly
value the scarce environmental resource. Howeweguch an imperfect world, still, it is

fairly relevant to say that that poverty may wordee situation.

3.3. Clark-Swanson Model: Beyond Discount Rate

Swanson (1994) extend the standard Clark modehdoyng another control variable
i.e. resource baseR) i.e. another type of resource as complement toetmgronmental
resource in question (e.g. ocean for fishery, fanelephant, forest for biodiversity, etc.). He
argues that increasing base resource (e.g. inogeésid area for elephant to live) will shift
up the growth function of resource. However, prowidadditional land has opportunity cost,
i.e. the use of land for other purpos@rR, wherepr is the price of land). Therefore, in

Swanson (1994) model society has the following (@b
max[; [ p(y)y - c(9y~rpRledt (7)

st.x=H(xR) -y
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In addition to standard first order conditions, #ieo additional condition must also hold.

R*: =r (8)

This implies that a particular environmental resevx, will receive allocation of base
resource,R (e.g. elephant will receive sufficient land allboa) only when it is able to
generate a competitive return from this use.

This model imposes another constraint to enviroritaleesource i.e. besides it must
be able to earn a competitive return on its ownkstoeresult from the standard Clark model —
it must also be able to earn a competitive returrth@ base resources that it requires for its
sustenance (Swanson, 1994, p.813). In other waidksn the value of alternative use of land
is higher, less base-resource will be allocated,@nce reducing the stock of the particular
environmental resource. In short, environmental raggtion may also be caused by
unwillingness of human to invest in the requiredibery resources.

As it is plausible argument that investing in bassource (conservation) is less
possible to be among the available choices of dog, pve can put this model into our context
of poverty-environment nexus. For the poor, constm in base-resources may be a luxury
and they simply cannot afford it. The argument thaverty limits people’s choices and
induces them to deplete resource faster, then wegigrathe process of environmental
degradation is not new. However, Swanson (1994 fdifferent angle, emphasizes that
some type of environmental resources in fact comgetith us for the use of certain base-
resources. Elephant and human are actually congpesioh other for the place to live in poor
African countries. Swanson’s (1994) extension ef @ark model gives a formal theoretical
linkage explaining why certain types of environnantlegradation, such as species
extinctions, bio-diversity loss, are prevalent gopcountries.

Swanson (1994) continue by adding another variablemanagement service as a

control variable, and extend the societal probleto,i
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max_[m[S(y, RM)—-c(X)y—rpsR-rp,Mle"dt (8)
y,R,M JO
and add one more condition as a result,

M*:i:r 9

which simply says that the amount of resource itateito management of environmental
resource 1) has to yield a competitive return as well. Altgbuhis extension is trivial, but
the relevance to poverty-environment nexus seente teery important. Without explicitly,
emphasizing this point, Swanson (1994) has endmgédnproperty-right regime into the
model. Management service can take a form of iimvg$h security to national park, the lack
of which, for example, can turn a state propertp ian open access resources. Thus, open-
access situation is simply caused by lack of resgupoorer country will not be able to afford
guarding a vast area of forest, for instance, amsequently, the forest become an open
access property.

In the poverty-environmental nexus, which also Imganstitutional failure, Swanson
(1994) extension turns to be a potential new feekibakage. It provides a new mechanics of
how poverty may create ill-defined property rightdain turn create environmental
degradation.

Swanson’s (1994) extension to standard Clark modelever, still do not
incorporate the possibility that the amount of ktotresource in itself may have value to the
society. Moreover, the idea of base resource may be relevant to certain type of
environmental problem, such as species extincisrthis model intends to be focus on at the
first place. In addition to that, in general, itnst always clear which resources are base
(ancillary) to which resources. Base resource,tiseif, such as land, may be degraded

(erosion). However, despites its lack of generaliwanson’s model, if put into the proper
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context, has generated new insight and understgridlat may be relevant in the context of

linkage between poverty and environmental degradati

3.4. Environmental Kuznet Curve (EKC) Hypothesis

EKC hypothesis simply says that environmental dégtion are positively associated
with level of development, but until certain poinhe relationship is reversed i.e. higher
income is associated with better environmentalityudt was based on empirical ground that
there is a relationship between income per capith @ncentration of industrial pollution
(Dasgupta and Maler, 1994, p. 5). Environmentalra@gftion is increasing functions of
income when income is low, and is decreasing foncbf income, when income is high
(inverted-U shape).

The EKC hypothesis may be relevant in our contexialise although this hypothesis
is based mainly on empirical basjs the relationship between income level and
environmental degradation is of course, in theregeof the issue of poverty-environment
nexus, because poverty is simply synonymous t@iceldw-income level. Moreover, as our
interest is in the left part of the curve, it ingdithat lowering income level (more poverty)
will improve the environment, and increasing inconse the cause of environmental
degradation. In short, we have a trade-off betwlesel of well-being and environmental
quality. EKC hypothesis may also support the faett £nvironmental degradation to some
extent may be desirable. If the benefit of movingnt lower income to higher income, is
lower than the cost of having more environmentaglrddation, then society is better-off. This

has also been discussed earlier in the contexttoham environmental degradation.

% Theoretical argument of EKC hypothesis may alsddomd in Lopez (1994) and Selden and Song (1995)
which mainly use the framework of neoclassical gtomodel that show how the relationship betweeorme
and pollution level can have U-shaped.
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Another relevant interpretation of the EKC hypotkas it may be seen as a support
that development in general (in the form of incregsincome) is one of the cause of
environmental degradation. Exploiting natural reses for the shake of development is
unavoidable, especially when it is optimum to do Basgupta (1999, Dasgupta and Maler,
1994, Dasgupta, 1994), however strongly criticites relevance of EKC hypothesis in the
poverty-environment nexus. Not only because ofiteng implication i.e. the only way to
lower environmental degradation is to have moreepyy but also the irrelevance of type of
environmental problem in the EKC hypothesis i.e.caiality which more of a problem of
developed countries. The environmental problemgoor countries are totally different. As
Dasgupta and Maler (1994, p. 8) pointed out: &s.regards local environmental resources
(e.g. local forest products, grazing lands, wateurges), the link between poverty and the
environment is different from that suggested inEheironmental Kuznet Curve

With regard to our context, simply disregarding@®HKypothesis will not be wise at
all, because, as hypothesized in the precedingramalpliterature, one of the main cause of
environmental degradation is power, wealth, ancedréDuraiappah, 1998), and in some
studies it is evident, that the riches are the @gehenvironmental degradation. With careful
distinction of relevant environmental problem, EK@pothesis could be a good theoretical

support of those hypothesis.

3.5. Theory and Empirics: Consensus, Missing Linksand Caveats

Figure 3 illustrates the summary of how the sureeythe theoretical literature based
on analytical economic model extend the povertyiremment nexus based on existing
empirical literatureBold line in the figure indicate the extension béadretical literature to
the conclusion of empirical studies. Either it cdempent the empirical conclusion by adding

theoretical supports or provide new potential lops
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As figure 3 indicates, firstly, the result of theepeding theoretical surveys adds and
emphasize the role of population growth, that alateothe mechanism of how poverty may
affect environment degradation (Dasgupta’s hypasheSecondly, Clark’s model of optimal
renewable resource extraction provide, in-betwega@ation, of how poverty may affect
environmental degradation through the role of lodiscount rate. Thirdly, lower investment
of base resource, as the possibility in Clark-Swatssmodel adds more possible theoretical
explanation in the way poverty may affects the mmment. In addition to that, Clark-
Swanson model also introduce the link from poveéstinstitutional failure. And finally, EKC
hypothesis may be used as a support that it isgldement in general may cause
environmental degradation.

The strongest consensus that arises between eat@ind theoretical approach is the
importance of property right. Analytical modelsalissed in this paper support the finding in
empirical literature that ill-defined property riglis one of the primary root of most
environmental problems. This has a very strongcgolmplication. As environmental
degradation, unambiguously, lead to more poveftgntattacking its root i.e. ill-defined
property right will be a poverty-reduction policyat is also environmentally-friendly.
Improvement in the tenure system or better manageofecommon property resources will
be among the preferable type of approaches. Irtiaddd that, making sure that population
growth does not lead to excessive extraction obuess, will be a good policy to be

recommended. This has both empirical and theotdiass.
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Figure 3. Poverty-environment ‘extended’ nexus
Note: bold-line indicate the contribution from tinetical literature

Both empirical and theoretical literature discuséere, however, seems to be less
precise in defining environmental degradation. Frdhe ‘economics’ view point,
environmental degradation, to some extent, maypienal to the society. Simply, a decrease
in a stock of resources could not be classifiedragronmental degradation. Non-sustainable
use and non-optimal use of natural resources may here relevant term. This redefinition
environmental degradation may possibly give diffiéiasight into the problem, but currently
this seems to be one of the caveats of currenatites.

When we discuss about optimal use of natural respimowever, one big caution, has
to be pointed out. The proper optimum only obsede/athen we live in “the first best”

world, i.e. such as no-externalities in any so@ne of the example that is missing in the
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analytical literature discussed previously is tlesgbility that environmental resources as a
stock could also generate utility to society. Inren@eneral form we may call this as
appropriation failure. This is also in the classnudrket failure. Furthermore, not only the
market that may be fail to appropriately value thgource, so may the poor. Putting into the
context of Swanson’s model, for example, the deniaf the poor not to invest in base
resources may be caused by lack of their knowleddglee real value of the resources. There
is also other cases where they may know the preglele, but they can not capture them,
because the resource only valuable to other peale distant to them. Species extinction,
biodiversity loss, and global warming are amongrthd&his important issue seems to be
lacking in both empirical and theoretical work.

In the previous discussion of theoretical literafuthe link on poverty to standard
model of optimal renewable resource depletion isubh the lower discount rate. There are
two important issue that is still need to be exgibfurther, and it is actually in the current
debate in the literature. First, the need of tlemtétical linkage between poverty and the rate
of time preference. More formal argument about linisage is currently needed (Pearce and
Warford, 1993), because this argument is mainhkéaddy some empirical works, and a few
of them actually suggest no correlation between tthe (Ekbon and Bojo, 1999). This
possible weak link may question the relevance @irkx model in our context. Secondly,
recent development in the relevant literature (BBeexample Groom et al, 2003, and
Gonzalo, 2003) may suggest that standard pracfi¢teeating discount rate in benefit cost
calculation or even in dynamic optimization as exugus and constant may no longer
relevant. The new finding of this current developineill be of significant relevance to our
context as well.

As any economic analytical model, the models surdegbove, may always be

criticized through their plausibility of their agaptions. They, among others, rely on the
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setup that the poor are also optimizing rationanagwhich may not be true in practice. On
the one hand, the fact that Dasgupta’s model ocapture static picture of the problem may
also be questioned. Clark’s model and its extenbipiswanson (1994), on the other hand,
despites its dynamic setup, may be more suitabieofidy certain type of environmental
degradatioff and also rely on competitive market assumptioricivimay not always hold in
the places where the poor live. However, despillethese drawbacks, those models provide
us with more understanding of how the mechanicsksvor the poverty-environment nexus,

especially using the language of economics.

5. Concluding Remarks and the Way Forward

To conclude, the consensus that arises from egigimpirical literature suggest that
environmental degradation adversely affect povedye to their heavy dependence on
natural-resource base, and limited resource to cmje adverse environmental effect.
However, the thesis that the poor are also ageahwifonmental degradation seems to be a
too strong argument. Being poor per se is not these of environmental degradation. There
are many others factors involved, but the main irgrd ones are institutional failure in the
form of ill-defined property right and populatiomogvth. This more or less is confirmed by
the theoretical literature surveyed in this papéowever, analytical literature extend the
empirically-based poverty-environment nexus, eitlgr adding theoretical supports or
provide new potential linkages, such as how emirental degradation could be seen as
rational decision of the poor to disinvest in basssurce and the way that institutional failure
may also be endogenously caused by poverty. Somebdck of current empirical and
theoretical literature and potential unexplainedtyrie of the nexus are also discussed in

preceding sections.

2 For example, Swanson’s (1994) extension is moitde to explain species extinction and biodivgrsi
losses.
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