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This paper has empirically analyzed the casual relationship between population growth and environmental
degradation in case of Pakistan using time-series data from 1970 to 2010. Granger causality is employed for em pirical
assessment and the empirical findings reveal causal relationship between population growth and environmental
degradation, indeed all the components of environment degradation like air degradation (AD), land degradation (LD ) and
water degradation (W D) are also mutually causing each other indicating multivariate causality. All of these findings imply
that population growth is a major factorresponsible 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 consum ption
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.
Keywords: population growth, environmental degradation, Granger causality.

BPOCTAHHA HACENEHHA TA NOTIPWEHHA CTAHY
HABKONWWHBOIO CEPEAOBUWILA B NTAKNCTAHI:

NMPUYNUHHO-HACNIOKOBUWU AHANI3

504.03](549.1) Ipgp aH Ynnax

Maxmyo LW ax

EmMnipyyHo npoaHani3oBaHO NPUYUHHO-HAaCNIiAKOBIi 3B'A3KW MiX 3PpOCTAaHHAM HaCeNeHHS Ta NOTipW €HHAM CTaHy
HaBKONUW HbOTO cepefoOBUUL @ Ha Npuknagill akncrtaHy 3 BUKOPUCTAHHAM AaHWX YacoBoro psagy 3a nepiog 3 1970 ao 2010 pp.
Ana emMnipu4yHOro OUiHIOBAHHA 3aCTOCOBAaHO NPUYMHHICTL 3a [peHaxepom, i 3aBASKM eMNipUMYHMM pesynbTatam pos3-
KPUTO NMPUYMHHO-HACNIAKOBI 3B'A3KM MiX 3pOCTAaHHAM HacCeNeHHs Ta NOTipWwW eHHAM CTaHy HaBKONWUW HLOTFO cepepgoBMW a,
KpiM Toro, BCci cknapoBi ekonoriyHoi pgerpapgauii, Bknoyawyu pgerpapgaui nositpa (AMN), aerpagayi rFpyHTY (Illr) i
Aerpapauilo Boau (AB), 3aiMCHIOIOTb B3aeMHWUI BNNUB OAHA Ha OAHY, WO CBiIAYMTbL npo 6GaratTonapamMeTpPUYUYHICTHL
NPUYMHHO-HACNIAKOBMX 3B'A3KIB. YCi Ui peaynbTaTu fgat Tb NiACTaBM BBaXaTn 3pOCTAaHHA HAaCeNeHHS TONOBHUM YMHHUKOM
noripw eHHA CTaHy HaBKONWW HbOTro cepepoBuua B MNakncTtaHi, o o6TaAxye obmexeHi pecypcu kpaiHu. Bucokuit piseHsb
poAlYOCTi 3aBAae WKOAM MNPUPOAHMM pecypcamM BHAcCNifOK NiABUWL €HHA NPOAYKTUBHOCTI W PpIiBHA CNOXMWBAHHSA,
HeHanexXHOro NOBOAXEHHS 3 MNPOMMUCNOBMMM BiAXOJaMuU, PyAHYBaHHS 3eMeNnbHWUX pecypcie Towo. HanexHoi yBarm
notpebye i Mmae 6yTu npuitHaTa ypsAaomM couianNnbHa nonitTuka, cnpsmMoBaHa Ha 36epexXeHHA NPUPOAHUX pecypciB Ans

ManbByTHIX NOKOMiHb.

Knw4yoei cnoea: 3poCTaHHA HacCeneHHA, NOTripw eHHs CTaHy HaABKONMWWHbLOIO cepeaoBMUW A, NPUYMUHHICTL 3a

FpeHaxepom.

ACENEHUA U YXYAOWEHUWE COCTOAHUA OKPYX AIOWEW CPEQBI

B MTAKWUCTAHE: NPUYNHHO-CNEACTBEHHbLI W AHANMUS3

504.03](549.1) NWpep aH Ynnax

Maxmyod Wl ax

O Mnupnyeckn npoaHanmnampoBaHbl NMPUYWHHO-CNEe[CTBEHHbI € CBS3W MeXAy POCTOM HaceneHUsa M yxydll eHuem
COCTOAHMA OKpyXaluenhn cpeab Ha npumepe [lakmcTaHa C MCNONb3OBaHWEM [AaHHbB X BPeMEHHOro pspga 3a nepuoa C

1970 no 2010 rr. Anss 9MNUPUYECKOro oueHMBaHUS 6Gbina nNpumMeHeHa MNPUYUHHOCTb no [paHAxepy, u Gnarogaps
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aMNMpPUYeEecCKUM pe3ynbTatamM packpbl Ta

COCTOSHMA OKpyXallweh cpeab, Kpome ToOro,

Bo3gyxa (AB), merpagjauuio nouyBbl

cCBMAETeNnbCTBYeT O MHOfonapamMeTpUUYHOCTHU

nonaraTtb, Y4TO POCT HaceneHus sABnseTcs

MakuctaHe, W 3To Haknapab BaeT oTNeYaToOk Ha OFpaHWYEHHLI € pecypchl

Bpen

pasmMeuw eHuns

NpUpoOAHBIM pecypcaM BCneacTeue

OTXOJ OB, pPa3pylW eHUs 3eMeNnbHbl X

npUMHATaA NpaBuTeNnbLCTBOM couManbHas nNonmnTuka,

NOKONEeHNH.

NPUYUHHO-CNeACTBEeHHAs
BCe COCTaBnslolWMe 3KONOrMYeckoin gerpagaunn,
(AN)wv nperpapauunio
NPUYMHHO-CNEACTBEHHLI X CBA3eN.

pewako wum

noBbl W eHUN
pecypcos n T. a.

HanpaBneHHas
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yXyaweHnem

CBSAI3b MEeXAy POCTOM HaceneHwus u

BKNio4Yyas gerpagauuio

Boab (AB), okas3b BakwT B3aMMHOEe BNuMsasHWEe ApPYyr Ha Apyra, 4To

Bce 3aTu pesynbTaThl gaklwT OCHOBaHWSA

@ akTOpOoM B yXyAW eHUM COCTOAHMS OKpyXawuwehn cpegb B

cTpaHbl . Bbolcokunit ypoBeHb NNoaOpPOAMNA HAHOCKUT

NPOAYKTUBHOCTM W YyPOBHSN nNoTpeGneHUs, HENPaBUNbHOTO

Hapnnexawero BHumaHus TpebyeT m gonxHa 6bl Th

Ha COXpaHeHWe NMPUPOAHLI X PecypcoB Ans 6yayuw ux

Kniodyeeb e cnoea: poCT HaCeneHUs, YXyAlW eHNE COCTOAHMA OKPpyxXalou el cCpeAbl , NPUYMHHOCTL No MpaHaxepy.

M althus estimated thatfood production is growing in arithm etic
way against human population, which grows exponentiallyand causes
serious food shortage and human misery at some points. However,
laterevidences 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
cannotcontinue to grow indefinitely withoutreaching and exceeding at
some point the carrying capacity of the earth [1]. In 1970s, the neo-
M althusian literature em erged with the theory thatrepaid 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-M althusian theory as
population growth is an importantsource to demand induced scarcity.
Forexample,ifdemand 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 consum ption pattern, solid and
hazardous waste, waterscarcity and water pollution, global warming,
climate change and airpollution etc. Although there are many factors
responsible forenvironmentaldegradation but population is the most

prominent. Repaid population growth exerts pressure on scarce

environmental resources via rising demand for production and

consum ption, uncontrolled urbanization, industrialization, expansion
agriculture, high energy consum ption
consequently leads to destruct natural habitats [8]. It has witnessed

and intensification of and
thatrelative environmental degradation is higher in urban area rather
than ruralarea. Environmentaldegradation 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
areas followed by increase in affluence has resulted in rapid grow th of

rates, declination in death rates and migration to urban

energy industrial production and high consum ption in Pakistan and
expected to be widening in the future. Environmental pollution notonly
deteriorates environmental conditions but also has adverse im plication
for sustainable development and health of people. A considerable
amountofboth surface waterand ground waterare contaminated due
to chemical fertilizers and insecticides in the country and causes
various waterborne diseases [8]. To this context, population growth is
a fundamental factor affecting the naturalresources, environmental
and technological progress.

R.Dudal[10] estimated that 7 million hectares of total world
arable land are 0.3 to 0.5 %

if the

lostannually due to land degradation and

present trend continues this figure will double till 2000.

Environmentaldegradation has serious implication for soilsalinization
and desertification badly affected both com mercial farmers and small-
incentives

holders. Government gave

techniques,

to use the water-dependent

green revolution w hich considered the main cause of

salinization [11;12] et al. Soildegradation 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. W ater pollution and water scarcity are two main
channels forenvironmentaldegradation.In 1991 W orld Development
estim ated thatatthe globallevel, 22 countries are facing severe w ater
shortages and further 18 are in the danger of facing shortages if
rainfall continues in the same pattern [13; 14]. W ater pollution resulted
in declination of fisheries; time and public cost of provision of safe

water and high health expenditures etc. The W orld Bank estim ates

1.3 billion people, mostofthem in developing countries, live in towns
or cities whichdo notmeetminimum W HO standards for Suspended
P articulate M atter (SPM ) [15]. Airpollution threats dom estic vehicles
industries through the restriction on industrial activities during critical
situation; it also harms forests and water and leaves acidic effect.
Mostofthe pressing environmentalchallenges in developing
countries commonly and in Pakistan particularly in recentdecades are
that

and stagnant

followed by persisting of poverty. It is generally accepted

environmental degradation, rapid population growth
production are closely linked with the fast spread of acute poverty in
[15; 16]

lack of access

many countries of Asia because of poor health condition

created by to clean water and sanitation, indoor air
pollution, 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 of222 persons per sq km,
w hich is obviously higherthan many other developing countries, and
live in urban areas and 63 % in rural.

37 percent people

migration to urban areas made the cities dysfunctional overcrowded

Repaid

and very congested. Air Quality data obtained for five capital cities
confirmed the presence ofhigh concentration of suspended particula-
te mattermainly due to energy consumption and combustion source,
the estimated value particulate m atter size below 2.5 micron, which
reached an alarming point (2 — 4.7 times higher than the safe limit)
Quality Standards (NEQS) for particulate
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m atter 2.5 is 25 microns/m annualaverage [17].The waterresources in

N ational Environmental

Pakistan are also underthreatdue to untreated discharge of municipal

and industrial wastes to rivers and most of the people are drinking

unsafe polluted water.0.884 billion people 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
provide em pirical background to this phenomenon,the subcomponents
of environmentaldegradation notably land degradation, air degradation
and waterdegradation willprovide separate effectforeach component.

The adopted causality suggested by

Granger[18] due to several statistical features,a common regression

authors analysis
analysis to estimate dependency of one variable on the othervariable,
which doesn’t necessarily imply causation. Granger causality is often

tested forthe 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 = SaXt-1+3BYt-1+ utt. (1)
i=1 i=1
n n
X = SAYt-1 + $8X t-1 + u2t. (2)
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 (Y a = 0) of X t-1 is statistically
different from zero, while coefficientof (Y 8)is notstatistically different
form zero it willindicate unidirectional causality from X to Y and vice
versa. Conversely in bidirectional causality both coefficients Y a and
Y din equations 1 and 2 respectively hold significant signs. No causality
will occur in case where both

coefficients Yy a and Y& are not



statistically significant. To summarize Granger causality test predicts
future value on the basis of past value change in one variable.

The and Y o are
F-statistics as follows:

coefficients Y a normally tested through

(RSSr- RSSur)/m

RSSur/(n -k )

where R SSris restricted residual of sum of square;

R SSurindicates unrestricted residual sum of square;

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

Ifthe computed value exceeds itone may reject null hypothesis
otherwise we acceptthe nullhypothesis. However, computer packages
estim ate F-statistics value along with its critical probability value, in
probability criterion we may reject hypothesis if p-value is less than
0.05 alternatively if p-value exceeds 0.05 we may reject the HO.

The authors have incorporated three major components of
(AD),

land degradation (LD ), a specific variable for

environmental degradation, that is air water

degradation (W D) and

degradation

each componentis notavailable,therefore we take average values of
different interrelated variable and laterwe implement statistical tools.
Air degradation (AD) comprises CO2 GHG net
emissions, land degradation (LD ) is the average value of cultivable

emission and

waste and deforestation, for waterdegradation (WD ) we incorporated
fresh water withdraw alas a single variable. The em pirical findings are
shown in the Table.

Table

Pairwise Granger Causality Tests

Null Hypothesis (HO) O bs |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
W D 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 0.8490 Accept HO
W D does not Granger Cause LD 38 1.11405 0.3403 Reject HO
LD does not Granger Cause WD 1.23545 0.3038 Reject HO
W D does not Granger Cause POP 38 1.30914 0.2837 Reject HO
POP does not Granger Cause W D 7.80565 0.0017 Reject HO

Note. Sample: 1970 - 2010

Lags: 2

The above Table shows causality estim ations, the findings
suggest that land degradation (LD ), air degradation (AD) and water
degradation (W D)have mutually bidirectionalcausality, which, implies
that all the three components are causing each other. Indeed
unidirectional causality has been found between population grow th
and AD, WD and LD, that

causing AD,W D and LD. Allofthese findings suggest that population

w hich suggests population growth is

grow th 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 environmentaldegradation and population grow th in case of
P akistan ourthe period of 1970 to 2010. Time-series data have been
used follow by Granger C ausality test forem pirical investigation. The
em pirical findings reveal all the three components of environmental
degradation, namely land degradation (LD ), air degradation (AD) and
w aterdegradation (W D), mutually cause each other. W hile unidirec-
tionalcausality is found between population LD, WD and AD. Allof the
findings show that population growth has significant impact on
and environmental

This that

environmental degradation and both population

degradation are moving in the same direction. implies

population growth is a major factor responsible for consistent

environmental degradation mainly due to high energy consum ption,
land resource depletion, and clean water withdrawal etc. Further
environmental deterioration not only increases the per capita health

expenditures of individuals but also hinders overall economic grow th.
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is need of proper population and environment

To this context there

mix policy in order to conserve and protect natural resources from

degradation, since population grow th is the primary factor responsible
for environmental degradation. First of all, government should take

serious measures for controlling the birth rates and adopt

environmental protection plan in order to ensure clean air, clean
w ater, solid waste management. Various steps can be made to this
should incentives to
CNG)

industrial waste taxes in order to minimize the industrial wastes into

reference, government give use friendly

environment fuel (compressed natural gas, and introduce

surface waterand take steps forthe betterment of sewerage system
both in urban and rural areas. Various incentives 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. Environmental 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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