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This paper has empirically analyzed the casual relationship between population growth and environmental degra-
dation in case of Pakistan using time-series data from 1970 to 2010. Granger causality is employed for empirical assess-
ment and the empirical findings reveal causal relationship between population growth and environmental degradation, in-
deed all the components of environment degradation like air degradation (AD), land degradation (LD) and water
degradation (WD) are also mutually causing each other indicating multivariate causality. All of these findings imply that
population growth is a major factor responsible for environmental degradation in Pakistan which imposes a burden on
country's limited resources. High fertility rate disrupted nature resources through increase in production and consumption
level, improper industrial waste dumping and degradation of land resources etc. There is need of proper attention and
government should adopt special policy in order to conserve environmental resources for future generation.
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3POCTAHHA HACENEHHSA TA NONIPLLUEHHSA CTAHY
HABKOJIULUHbOrO CEPEQOBMULLIA B MAKUCTAHI:
NMPUYMHHO-HACIAKOBUN AHANI3

YAK [314.114:504.03] (549.1) Ipgban Ynnax
Maxmyd Lllax

EMnipuyHo npoaHanisoBaHo NpU4UHHO-HACHIAKOBI 3B'A3KK MiXK 3POCTaHHAM HaceneHHA Ta NOTipLUEHHAM CTaHy
HaBKONMLLHBLOMO CepeAoBuLLa Ha Npuknaai MakncTaHy 3 BUKOPUCTAHHAM AaHUX YaCoBOTO pAAy 3a nepioa 3 1970 go 2010 pp.
Ans eMnipuyHoro ouiHIOBaHHA 3aCTOCOBAHO NPUYUHHICTb 3a IPeHAXEPOM, | 3aBAsKK EMNIpUYHAM pesynbTaTtam pos-
KPUTO NMPUYMHHO-HACNIAKOBI 3B'A3KU MK 3POCTAHHAM HACeneHHs Ta NOrPLUEHHAM CTaHy HABKONMWLLHLOTO CEpeaoBMLa,
KpiM TOro, BCi CKNag0Bi eKONOoriuHoi Aerpajaujii, BKIioYaoun 4erpaaauiio nositps (AN), aerpagauiio FpywTy (Or) i Aerpa-
Aauilo Boan (OB), 3aiCHIOIOTL B3aEMHMI BNAME OAHa Ha OAHY, WO CBIAYUTL Npo BaraTonapameTpuyHicT NPW4UHHO-
HaCNIAKOBMX 3B'A3KIB. YCi Ui pesynbTaTti 4aioTh NiACTaByM BBaXaTU 3POCTAHHA HACENEHHA roNOBHUM YUHHUKOM noripweH-
HA CTaHy HaBKONULWHLOro cepeaoBuLYa B IMakucTaHi, Wo 0BTsKYE oBMeXeHi pecypcu kpaiHn. Bucokui piseHs poaiovocTi
3aBAAE LWKOAM NPUPOAHUM pecypcam BHACNIROK MiABULEHHS NPOAYKTUBHOCTI i PIBHA CNOXWBAHHA, HEHaNEeXHOro no-
BOAXEHHA 3 NPOMUCNOBUMMU BIAXOAAMU, PYHYBAHHA 3EMENbHUX PeCypCiB TowWo. HanexHoi ysaru notpebye i mae Gytu
NPUIAHATA ypAAOM couianbHa noniTuka, CnpsMOBaHa Ha 36epexeHH] NPUPOAHMX pecypcis 4ns MaibyTHIX NOKOMiHb.

Kntoyoei criosa: 3pocTaHHs HAaCeNeHHs, NoripLLeHHS! CTaHy HaBKONMLWHLOTO CEPeAOBULIA, NPUYMHHICTL 33 peH-
AKEPOM.

© Irfan Ullah, Mahmood Shah, "ExoHomika poasuTky" (Economics of Development), Ne 3(67), 2013



NMexaHiamMm peryroBaHHA eKOHOMIKW

6

POCT HACEJIEHUA U YXYALEHUE COCTOAHUA OKPYXXAIOLLEW CPEQbI
B MAKUCTAHE: MPUYNHHO-CNEACTBEHHbLIN AHANU3

Y/IK [314.114:504.03] (549.1)

Upgpan Ynnax
Maxmy0 Lax

3Mnupyyeckn NpoaHanu3upoBaHbl NPUMNHHO-CNIEACTBEHHLIE CBA3N MEXAY POCTOM HAaCeNeHWs U yXyALUeHWeM
COCTOSHUA OKpyXalowleih cpegbl Ha npumepe [akucTana ¢ MCNONb3OBAHUEM AaHHbIX BPEMEHHOrO psaa 3a Nepuoj ¢
1970 no 2010 rr. [inA aMNUpV4ECKOro oueHnsaHus Gbina NPUMeHeHa NPUUMHHOCTL No Mpakaxepy, u Bnarogaps amnu-
pYYeCKum pesynbTaTam packpbiTa NPUYUHHO-CIEACTBEHHAA CBA3b MEXAY POCTOM HAaceneHus U yXyALUeHWEeM COCTORHUA
OKpyXaloLeih Cpeabl, KpOMe TOro, BCe COCTaBNAIILME 3KONOMMYECKON Aerpagauvi, BKIKYan Aerpaaaumio sosgyxa (4B),
aerpagayuio noyssl (A1) n perpagaumnio Boabl (OB), okasbiBalOT B3aMHOE BNUSIHUE APYr HA APYra, YTO CBUAETENLCTRY-
€T 0O MHOronapameTpPUYHOCTU NPUMWHHO-CNEACTBEHHLIX CBA3EW. Bce 3T pesynbTaThl 4aK0T OCHOBaHWS nonaraTk, YTO
POCT HaceneHus ABNAETCA pellarLium (hakTopoM B YXyALLEHUM COCTOSIHUS OKpyXalowied cpeabl B Makucrane, n aTo
HaKnNaablBaeT OTNEYATOK HA OrPaHUYEHHbIE PECyPChl CTPaHbl. BeICOKUIA ypoBEHL NNOAOPOAWUA HAHOCUT BPEA NPUPOAHBIM
pecypcam BCneacTene NOBbLILUEHUA NPOAYKTUBHOCTU W YPOBHA noTpebneHusi, HenpaBwMbLHOrO PasMEeLUEeHns 0TX0A08,
paspyLueHus 3eMenbHbIX PECYPCoB W T. 4. Haanexauiero BHUMaHUA TpebyeT u f0mkHa BbiTb NPUHATA NPaBUTENLCTBOM
counanbHas nosiuTuKa, HanpaBNeHHaA Ha COXpPaHeHNe NPUPOAHbLIX PECYPCOB ANs BYAYLINX NOKONEHUH,

Krtouesble crioea: pocT HaceneHus, yXyALLEHNE COCTORHUS OKPYXKAIOLLEH CPEAb!, NPUYAHHOCTL NO TPanaXepy.
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Malthus estimated that food production is growing in arithmetic
way against human population, which grows exponentially and causes
serious food shortage and human misery at some points. However,
later evidences prove this wrong as food production were examined
more than its prediction and conversely population growth witnessed
more slowly. However, the idea survived that the human population
cannot continue to grow indefinitely without reaching and exceeding at
some point the carmying capacity of the earth [1]. In 1970s, the neo-
Matthusian literature emerged with the theory that repaid population of
the world would exceed the resource base and lead to serious
environmental destruction, wide-spread hunger, and violent conflicts
[2 - 6]. Thomas Homer-Dixon [7] moderated neo-Malthusian theory as
population growth is an important source to demand induced scarcity.
For example, if demand of the resource is constant the availability of
the resource will tend to diminish the number of people who share it
and consequently lead to an increase in per capita demand.

Population growth has severe implication for environmental
resources and leads to environmental degradation, which includes
pressure on land, soil degradation, deforestation, habitat destruction
and loss of biodiversity, change in the consumption pattern, solid and
hazardous waste, water scarcity and water pollution, global warming,
climate change and air poliution etc. Although there are many factors
responsible for environmental degradation but population is the most
prominent. Repaid population growth exerts pressure on scarce
environmental resources via rising demand for production and
consumption, uncontrolied urbanization, industrialization, expansion
and intensification of agriculture, high energy consumption and
consequently leads to destruct natural habitats [8]. it has witnessed
that relative environmental degradation is higher in urban area rather
than rural area. Environmental degradation can also detract from the
pace of economic development by imposing high costs on developing
countries through health related expenses and reduced productivity
resources [9]. High population growth, which mainly emerged from
high birth rates, declination in death rates and migration to urban
areas followed by increase in affluence has resulted in rapid growth of
energy industrial production and high consumption in Pakistan and
expected to be widening in the future. Environmental poliution not only
deteriorates environmental conditions but aiso has adverse implication
for sustainable development and health of people. A considerable
amount of both surface water and ground water are contaminated due
to chemical fertilizers and insecticides in the country and causes
various water borne diseases [8]. To this context, population growth is
a fundamental factor affecting the natural resources, environmental
and technological progress.

R. Dudal [10] estimated that 7 million hectares of total world
arable land are 0.3 to 0.5 % lost annually due to land degradation and
if the present trend continues this figure will double till 2000.
Environmental degradation has serious implication for soil salinization
and desertification badly affected both commercial farmers and small-
holders. Government gave incentives to use the water-dependent

green revolution techniques, which considered the main cause of
salinization [11; 12] et al. Soil degradation reduces productivity range
from 5 to 1.5 percent of GNP (commonly in tropical region), offsite
siltation of reservoirs, rivers channels and many other hydrologic
investments, causes further loss biodiversity also affects the
productivity via reduction in ecosystem adaptability and arises in loss
of genetic resources. Water pollution and water scarcity are two main
channels for environmental degradation. In 1991 World Development
estimated that at the global level, 22 countries are facing severe water
shortages and further 18 are in the danger of facing shortages if
rainfall continues in the same pattern [13; 14). Watex pollution resulted
in declination of fisheries; time and public cost of provision of safe
water and high health expenditures etc. The World Bank estimates
1.3 billion people, most of them in developing countries, live in towns
or cities which do not meet minimum WHO standards for Suspended
Particutate Matter (SPM) [15]. Air pollution threats domestic vehicles
industries through the restriction on industrial activities during critical
situation; it also harms forests and water and leaves acidic effect.

Most of the pressing environmental challenges in developing
countries commonly and in Pakistan particularly in recent decades are
followed by persisting of poverty. It is generally accepted that
environmental degradation, rapid population growth and stagnant
production are closely linked with the fast spread of acute poverty in
many countries of Asia [15; 16] because of poor health condition
created by lack of access to clean water and sanitation, indoor air
poliution, deforestation and severe soil degradation. In Pakistan land
degradation emerged from deforestation and desertification, sodicity
and salinity, water logging, negative nutrient balances, soil erosion,
and depletion of solid fertility. Pakistan currently holds a population of
177 million with an average population density of 222 persons per sq km,
which is obviously higher than many other developing countries, and
37 percent people live in urban areas and 63 % in rural. Repaid
migration to urban areas made the cities dysfunctional overcrowded
and very congested. Air Quality data obtained for five capital cities
confirmed the presence of high concentration of suspended particula-
te matter mainly due to energy consumption and combustion source,
the estimated value particulate matter size below 2.5 micron, which
reached an alarming point (2 — 4.7 times higher than the safe limit)
National Environmental Quality Standards (NEQS) for particulate
matter 2.5 is 25 microns/m® annual average [17]. The water resources in
Pakistan are also under threat due to untreated discharge of municipal
and industrial wastes to rivers and most of the people are drinking
unsafe polluted water. 0.884 billion peopie face lack of access to the
safe water, while 2.5 billion don't have access to basic sanitation.

The primary objective of this research paper is to investigate
casual relationship between population growth and environmental
degradation with relevance to Pakistan, since environmental
degradation along with population has remained a crucial issue both
in developed and transition economies. Therefore, this paper will
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provide empirical background to this phenomenon, the subcomponents
of environmental degradation notably land degradation, air degradation
and water degradation will provide separate effect for each component.

The authors adopted causality analysis suggested by
Granger [18] due to several statistical features, a common regression
analysis to estimate dependency of one variable on the other variable,
which doesn’t necessarily imply causation. Granger causality is often
tested for the question, wheather variable "X" causes variable "Y" or
variable "Y" causes variable "X" and can be tested in Granger
causality framework as follows:

n n

Y = TaXt-1 + TRYt-1 + ult. &
i=1 i=1
n n

X = TAYt-1 + F8X t-1 + u2t. @
i=1 i=1

The above equations 1 and 2 can be estimated for bilateral
causality, there is the possibility of unidirectional, bidirectional and no
causality. If estimated coefficient (Ya = 0) of X t-1 is statistically
different from zero, while coefficient of (¥6) is not statistically different
form zero it will indicate unidirectional causality from X to Y and vice
versa. Conversely in bidirectional causality both coefficients Ya and
35 in equations 1 and 2 respectively hold significant signs. No causality
will occur in case where both coefficients Ya and 33 are not
statistically significant. To summarize Granger causality test predicts
future value on the basis of past value change in one variable.

The coefficients Ya and 35 are nommally tested through
F-statistics as follows:

(RSSr — RSSur)/m

RSSur/(n-k)

where RSSr is restricted residual of sum of square;

RSSur indicates unrestricted residual sum of square;

m and (n-k) are the degrees of freedom.

If the computed value exceeds it one may reject null hypothesis
otherwise we accept the null hypothesis. However, computer packages
estimate F-statistics value along with its critical probability value, in
probability criterion we may reject hypothesis if p-value is less than
0.05 altematively if p-value exceeds 0.05 we may reject the HO.

The authors have incorporated three major components of
environmental degradation, that is air degradation (AD), water
degradation (WD) and land degradation (LD), a specific variable for
each component is not available, therefore we take average values of
different interrelated variable and later we implement statistical tools.
Air degradation (AD) comprises CO2 emission and GHG net
emissions, land degradation (LD) is the average value of cultivable
waste and deforestation, for water degradation (WD) we incorporated
fresh water withdrawal as a single variable. The empirical findings are
shown in the Table.

Table
Pairwise Granger Causality Tests

Null Hypothesis (HO) Obs |F-Statistics| Prob | Conclusion

LD does not Granger Cause AD | 38 | 1.28901 |0.2891| Reject HO

AD does not Granger Cause LD 1.88974 |0.1671] Reject HO

POP does not Granger Cause AD | 38 | 3.23162 |0.0523] Reject HO
AD does not Granger Cause POP 0.48404 }0.6206| Accept HO
WD does not Granger Cause AD { 38 | 1.21978 |0.3083| Reject HO
AD does not Granger Cause WD 4.19079 [0.0239| Reject HO
POP does not Granger Cause LD | 38 | 2.01926 ]0.1488| Reject HO
LD does not Granger Cause POP 0.16455 10.8490| Accept HO
WD does not Granger Cause LD | 38 | 1.11405 |0.3403| Reject HO

LD does not Granger Cause WD 1.23545 |0.3038| Reject HO

WD does not Granger Cause POP| 38 | 1.30914 |0.2837} Reject HO
POP does not Granger Cause WD 7.80565 |0.0017} Reject HO

Note. Sample: 1970 — 2010
Lags: 2

7

The above Table shows causality estimations, the findings
suggest that land degradation (LD), air degradation (AD) and water
degradation (WD) have mutually bidirectional causality, which, implies
that all the three components are causing each other. Indeed
unidirectional causality has been found between population growth
and AD, WD and LD, which suggests that population growth is
causing AD, WD and LD. All of these findings suggest that population
growth has significantly and positively associated with environmental
degradation, both population and environmental degradation are
moving in the same direction.

This paper has empirically analyzed causal relationship
between environmental degradation and population growth in case of
Pakistan our the period of 1970 to 2010. Time-series data have been
used follow by Granger Causality test for empirical investigation. The
empirical findings reveal all the three components of environmental
degradation, namely land degradation (LD), air degradation (AD) and
water degradation (WD), mutually cause each other. While unidirec-
tional causality is found between population LD, WD and AD. All of the
findings show that population growth has significant impact on
environmental degradation and both population and environmental
degradation are moving in the same direction. This implies that
population growth is a major factor responsible for consistent
environmental degradation mainly due to high energy consumption,
land resource depletion, and clean water withdrawal etc. Further
environmental deterioration not only increases the per capita heaith
expenditures of individuals but also hinders overall economic growth.
To this context there is need of proper population and environment
mix policy in order to conserve and protect natural resources from
degradation, since population growth is the primary factor responsible
for environmental degradation. First of all, government should take
serious measures for controling the birth rates and adopt
environmental protection plan in order to ensure clean air, clean wa-
ter, solid waste management. Various steps can be made to this
reference, government should give incentives to use friendly
environment fuel (compressed natural gas, CNG) and introduce
industrial waste taxes in order to minimize the industrial wastes into
surface water and take steps for the betterment of sewerage system
both'in urban and rural areas. Various ihcentives should be used at
public and private level in order to minimize the land degradation
components, namely deforestation and desertification, loss of fertility,
salinity and soil erosion. Environmenta! degradation lower the labor
productivity and poses higher production cost and hence affects
economic growth, however this task is left for the future research.
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KOMIJIEMEHTAPHOCTb MHCTUTYLMUOHANBbHbLIX
BNNOKOB KAK UHCTPYMEHT AHAJTU3A
COUMNANBbHO-3KOHOMUYECKUX CUCTEM

YK 330.342 Jlunoe B. B.

MpuBeaeHa wepapxus aNEMEHTapHLIX OCHOBAHWA MHCTUTYLMOHANbHOW apXUTEKTOHUKM COLMANbHO-IKOHO-
MUYECKUX CUCTEM, BbiAeneHbl €€ HaHo- (UeHHOCTH, CTUMU MbILLNEHWS, KONNEKTUBHbIE KOHBEHLUN, NHCTUTYLMOHaNb-
Hble hOPMbI U DYHKUNY ¥ T. A.), MAKPO- (WHCTUTYTHI, DOPMbI KOOPAWHALMKA W YNPABNEHNA TPAHCAKYUOHHBIMM n3gepx-
Kamu W A4p.), Me30- (MHCTUTYUMOHanbHble 6noKM, counanbHbie CUCTEMbI NPOW3BOACTBA W T. n.), makpo- (6asosble
WHCTUTYTbI, COLWANLHO-IKOHOMUYECKVE CUCTEMBI U T. N.) N MEraypoBHW (MOAENW KanuTanuama, WHTerpaLuoHHbIe
COI03bl U Ap.). [laHbl ONPEAENEHNA UHCTUTYLMOHANLHOW KOMNNEMEHTAPHOCTY, €& CTPYKTYPHOO U (hyHKLMOHANBHOMO
KOMMNOHEHTOB, MHCTUTYUUOHansHoro Gnoka. MpeacTasneHbl NOAXOALI K ONPEAENeHuio WX cocTasa, 060CHOBaHa
KnioYesas ponb COUManbHbIX OPUEHTAUNA UEHHOCTE!d B POPMUPOBAHWA LENOCTHBIX WHCTUTYLUUOHANbHBIX GrOKOB
(bMHaHCHpOBaHWA, KOPNOPaTUBHOrO yNpaBneHUs, NPON3BOACTBEHHbLIX OTHOLIEHWHA, NOATOTOBKA M NOBbLILEHUA KBa-
nncbukaunn, MoAenei NpoM3BOACTBA, WHHOBALWA, COLMANbLHOM NoAAEPXKKY.

Knovessle cnosa: WHCTUTYUNOHAMbHAR apXUTEKTOHWUKA, WHCTUTYThI, MHCTUTYUMOHAsbHAA KOMNNEeMeHTapHoCTb,
MHCTUTYUMOHaNbHbIE 6N0KN, COUNaNbHO-3KOHOMUYECKUE CUCTEMBI.

A R N S P a A Y

KOMMNEMEHTAPHICTb IHCTUTYLIOHANBHUX BITOKIB
AK IHCTPYMEHT AHATI3Y COUIANNbHO-EKOHOMIYHUX CUCTEM

YK 330.342 Jlunoe B. B.

HaBejeHo iepapxilo enemMeHTapHiux NiACTas iHCTUTYLIOHANbHOI apXiTEKTOHIKM COLianbHO-EKOHOMIYHIX CHCTEM,
BUAINEHO ii HaHO- (LIHHOCTI, CTUNI MUCNEHHA, KONEKTUBHI KOHBEHUI, IHCTUTYUiOHaNbHI hopMU i yHKUiT Ta iH.), Mikpo-
(IHCTUTYTW, hopMM KOOPAWHALIT Ta yNpaBniHHA TPaHCAKUitHUMK BUTPaTaMu i T. 4.), Me30- (iHcTuTyuioHanbHi 6nokv Towo),
Makpo- (6a3oBi iHCTUTYTH, COLianbHO-EKOHOMIYHI CACTEMM Ta iH.) Ta MerapiBHi (Moaeni kaniTaniaMmy, iHTerpaviii
COI03U i T. A.). MOAGHO BUIHAYEHHS IHCTUTYLIOHANLHOT KOMNNEMEHTAPHOCTI, ii CTPYKTYpHOrO Ta DYHKLIOHANbHOro KOM-
NOHEHTIB, IHCTUTYLiOHanbHOro Gnoky. HaseseHo niaxoAu A0 BU3HaYeHHs ix cknapy, OBFpyHTOBaHO KNIOYOBY ponb
couianbHNX OpiEHTaUi UiHHOCTeR y hopMyBaHHI LINICHNX IKCTMTYLiOHanbHux Bnokis dhiHaHCyBaHHA, KOPNOPaTUBHOrO
ynpaeniHHA, BUPOGHWYMX BIAHOCUH, MIATOTOBKM Ta NiABUWEHHN KBanicdikauii, Mosenei BUPOBHULTBA, iHHOBALR,
couianbHoi NiATPUMKN.

Kntoqosi crioga: iHCTUTYUiOHAMNbHA apXiTEKTOHIKA, IHCTUTYTH, IHCTUTYLIOHANbHA KOMNNEMEHTAPHICTS, iHCTUTYLjO-
HanbHi 6noku, couianbHO-EKOHOMIYHI CUCTEMMU.
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