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The objective of the paper is to explore the im&Hdge among the population growth, poverty
and environmental resource use with special reterémNorth-East India.

Plethora of studies has been conducted and wecéintlicting results from those studies. On
the one hand, some of the studies concluded thet th an adverse impact of huge population
growth on the management of natural resources amtdoeamental conditions. On the other
hand, some other studies concluded that populafiowth is not a problem rather it helps
better management of natural resources and impreweai environmental quality.

The North-East India is one of the richest natueaburce and biodiversity zone in the world
and forest is the host of primary natural resourmiethe region. The region also recorded
rapid population growth and higher incidence of groy since independence, compared to
other regions of the country. Hence the study teutaken.

Data on population growth, incidence of poverty ahdnges in forest resources in terms of
quantity as well as quality have been collecteanfithe Census, Planning Commission and
Ministry of Environment and Forests, Governmeninalia.

After giving some critical review of some earlidudies, some flow charts are given to
explain the population, poverty and environmengtus and it is briefly explained. Also the
explanation is given from the observation on thaeall over the world. Then we explained
the relation between population growth and chamgégrest resources at all India level with
the available data. Thereafter we have considenedchanges in occupational pattern in
North-East India and explained how the pressurenatral resources especially land and
forest have been increased over time through takanalysis. Finally, we calculated the
correlation between changes in population and erd of poverty and the changes in forest
resources across the North-Eastern states. Alsacomgpared the over time changes in
population, poverty and changes in forest resourteise region. We have tested the results
by statistical techniques. Then we analysed thaltseand tried to see whether any EKC type
relationship exists or not.

The direct correlation between population growtld ategradation of forest cover is not
significant (0.05 only) across the North-Easteratest in India. But there is no doubt that
population creates pressures indirectly on theuress as is reflected from the variation in per
capita availability of resources, income, povertyd adegradation. That is clear from the
correlation between population growth during 1990® and degradation in dense forest
during 1989-99 in North East India, which is -0.51.

From the results we also observe that there igrf®iantly inverse correlation between the
incidence of poverty and the degradation of fora&o we observe similar kind of inverse
relationship between the changes in poverty andiégeadation of forest. The results indicate
that the degradation of forest (either due to stgftultivation or other reasons) increases with
the decline in poverty in North East India.

Similarly we observe that the correlation betwedanges in forest cover and per capita
income is positive but not so strong. It indicatest as per capita income rises, degradation of
forest cover also rises. Even if we take the anegoatpound rate of degradation of forest
during 1989 to 1999 a similar result is observed.

The results may appear to be inconsistent along witerted U hypothesis (EKC). The fact is
that all the North Eastern states have per capitame well below the national average.
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Moreover it is associated with high inequality, afniis clear from the incidence of poverty.
Hence many of the families still face the survipabblem and hence they earn mostly from
the forest. Poorer possibly uplifted them at thpesse of easily accessible forest resource.
The positive correlation between per capita incam@ degradation of forest is due to fact that
theses states are still in the rising phase of lenmental Kuznets Curve (EKC). Per capita
income of all these states is well below the naicaverage (over Rs 10000) per capita
income. They are yet to reach the peak per capitamie and the technology after which their
dependence on forest will be declining and they nalve the alternative opportunities. But
the positive relationship between per capita incoamel degradation of forest is not
significant, which may be because of the governnpaticies and initiatives through joint
forest management, community forestry, social fioyegrogrammes etc that help protecting
and regenerating many forest areas during lastdeaades. Andrew Foster has shown that
economic development in India was associated vhighrise in demand for natural resource
(forest resource) that led to an increase in ifgpbuduring 1971 to 1999 (Smith, 2003).
Among those states Mizoram and Tripura occupieswappositions in terms of educational
achievement (e.g., higher literacy rate and enrotmatio) and we observe improvement in
forest resource or relatively less degradationether

Though population growth is not found to be dirgcélated to the degradation of resources in
many cases, it indeed put pressure on the natesalirces at least at the local and regional
level. In addition to the pattern of livelihood, cidence of poverty and institutional
arrangement, population growth can also add t@tbklem of degradation.

The effect is more if technology does not growhat desired pace and sufficient alternatives
of natural resources develop and unless peoplal@desto produce continuously increasing
amount from the identical resources. Thus it is ordy the size of population but also the
effective human resource development that mattesehmfor resource utilisation and
environmental degradation.

Moreover the market distortions, inequality in ime® educational advancement etc. and
regional disparities may play their important rolesnter-regional differences in degradation
of resources.

Thus whatever Simon predicted from the examplea ¢éw countries and over all world
progress may not be applicable to the regionsdteyet to achieve the level of development
from which, environmental degradation and resode@etion starts improving. Moreover it
would not be wise to allow degradation to contitilienarket establishes the balance (as there
Is uncertainty how long it would take to do so) dnat may jeopardise our life. Hence Ehrlich
rightly pointed out that while estimating the camgy capacity of a region one should take into
account the resource condition of that region. @ae add to it is the possibility of
technological innovation that improves the produetapability of the available resources.
However it does not mean that there is no relevaricdulian Simon today. It is true that
whenever human being confronted with some problemerises (either due to population
pressure or any other reason) they successfullycomee those through technological
invention and their implementation. And that perhayll continue to do so to solve the
resource or other problem. At the same time, irug that unless people were aware (for
whatever reason) population would be much more #ianbillion, what is today and the
problem would have been aggravated. It may alsthéesetback of many regions in terms of
resource management and growth unless the bepéfieshnological development reach to
all uniformly.
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Introduction

What is the real problem behind the successful grmant of natural resources? Is it
higher population growth or incidence of povertywoong institutional arrangement or something
else? Even if the relation exists, does it difiemi one region to another or from local level to
global level? People have been struggling to knemldng period of time and to formulate models
linking one with another through their physicalgtteological, social and economic linkages that
may lay down the basis for providing a meaningé@lligon to the observed problems and avoid any
disturbance that ay lead to economic collapse.

After going through numerous literatures on theidame may find it very difficult and
confusing to conclude whether population really terat for environmental and resource
management or not. Plethora of arguments and ceargaments has been given since the
development of literature on population and hunesource, poverty, food security, environment
and resource management as well as economic devefd@nd well-being.

From the studies available, we get the conflictaxguments on how population growth
affects and is affected by the environmental changstorically human action has often been
blamed for its adverse effect on environment asduece condition. Way back to Maulthus (1798)
who was concerned about the growth of populatioroutrun the available food supply. The
negative impact on the nature due to increasingspre caused by the population growth and
natural logic of diminishing marginal productiviof resources was inherent in s Essay on the
Principles of Population. The pessimistic views have been found in theingiof Ehrlich (1968),
Meadows et al (1972) etc., who were of the opirlat the world would be falling short of critical
natural resources after some time if populationtioaes to grow. They argued that if the existing
patterns of population growth and resource useimosd, it would lead to environmental break
down and economic collapse. Therefore a balancedeet the population growth and resource is
well warranted for the sustainable growth of theremmies.

On the other hand, we find in Julian Simon (198396), Simon and Myers (1994), who
was of the opinion that population growth is nataenger, but a benefit. The world is not running at
the risk of shortage of resources. Population gnomwtmany cases helps economic development
and better management of resources through thigirt efnd improving knowledge, innovation.
Thus human being continuously learns how to oveectine bottlenecks imposed by the nature.
Gale Johnson (2000) also tried to prove througdenges that in spite of huge population growth
in the last century the level of well-being hasr@ased manifold. Also there is the weak
sustainability argument of Hartwick (1977).

Their arguments derive supports from the fact #tahe beginning of Christian era i.e., 1
A.D. world population was around 2.5 crore and gngnat around 0.04 per cent per year. Now the
world’s population passed 6 billion and growingaatannual rate of around 1.5 per cent (Titenberg,
2003). Still now, Malthusian catastrophe that weseeted to happen much before and the world to
return to a subsistence level have yet not beerrmahted. The progress was supposed to halt
because of over dependence on agriculture (thatsulgiect to diminishing returns) and economic
growth was supposed to be outstripped by the gramvibopulation. In 1761 Robert Wallace also
argued that the progress would eventually unddfitsg overstocking the world with people
(http://www.sthopd.net). The interesting point toten is that at the time Malthus wrote, most
societies were constrained by the agricultural tén@nd the world population was what India’s
population today. Still now we did not observe augh catastrophe, rather we are living on an
average in a better world today with better foodusiy, fewer famines, lower mortality rates,
enhanced life expectancy, better amenities andsadmeresources and most of those have been
possible due to the advancement of education ahadogy in different fields. Whatever famines
and food insecurity we observe today are mostlglleed and occur largely due to war, political
unrest, market distortions, loss of entitlement anthetimes due to crop failure (that sometimes
may be because of unplanned or unsustainable uardfesources).
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At the same time we observe rising pollution leaelmany parts of the world, global
worming, acid rain, ozone layer depletion, declinfarest resources, rising mortality due to lack of
access to safe drinking water, falling long termdlgroductivity, loss of biodiversity etc. Those
may be not only due to the growth of populationdlsb for the application of advanced technology
(but not environment friendly) to meet the incregsneed of the growing population.

“The rapid growth of knowledge has resulted botimfrthe growth of world’s population
and the increase in the percentage of that populdiiat is now able to devote time and energy to
the creation of knowledge” (Johnson, 2000, p. 13).

At a global level it may be partly true but notthe regional level. If that be so, more
scientific inventions would have occurred in Asrdanore so in China and India (where more than
one third of world’s population live and have expaced higher population growth for many years)
and not in Western Europe. It may however be rélatethe percentage of people engaged in
academic and innovative activities, which is dedlyi higher in European countries. If the acquired
knowledge is not distributed uniformly the gain happened may not lead to harmonious
development that has always happened due to @obliaod social disturbances as well as
individual/selfish oriented motives.

Here it is to be noted that rising population, whetal population is well below the carrying
capacity may raise the labour supply, contributeemno the production, better management of
resources and thus well being. In other words,dafagcept the notion of carrying capacity and the
level of population is well below that capacity,ogth in population normally tends to better
utilization of resources from their sub-optimalééwith given technology and other parameters. If
it crosses that limit, it would lead to rise in gsare on and thus depletion of resources. Defyitel
technological development enhances the scope ®rotisany resource, its productivity and the
capability to tolerate and bear more people (erhance carrying capacity) over time but there is
uncertainty whether the same can grow at the redqyiace all the time and uniformly. It also varies
with the variation in consumption basket that clemnglong with the changes in standard of living
and adjusted by the people with technological itleenand innovation. However the concept of
carrying capacity is of very little relevance ta$le who have been optimistic (Simon, Johnson,
Solow, Hartwick etc.) and think each and every t@anst would be overcome if everybody is free
and the markets are allowed to play their roleugng that is a remote possibility.

Some people often cite the examples of some casntike, Nertherlands, Taiwan,
Hongkong etc. where the population density havenbesy high yet developing at faster rates
compared to many other countries with lower densitgopulation and thus population may not be
a constraint. Also we observe the North-Eastern phindia that suffers from declining forest
resources with comparatively higher population gloand sustained poverty (though population
density is still well below the national averagel groverty level declined over time). That may also
be due to lack of alternative opportunity and groyyopulation depends more on natural resources
and their traditional agricultural practices.

This paper thus tries texplore the interlinkage among the population growth, poverty
and environmental resource degradation with special referenceto North-East India.

Population, Human Resource and Environment

Whether we accept or reject the argument of advienpact of population expansion on
environmental and resource condition, there israege belief that more population means more
demand for food, shelter, clothing, amenities atd hence more drain on natural resources at any
existing level or pattern of livelihood (that issaldetermined by the consumption behaviour of the
people) and given technology. A change in pattérivelihood and technology on the other hand
with given density of population may change thestonption and demand for natural resources
and thus modify the environmental parameters.

However size of population is not all that mattexther the pattern of consumption that is
again determined by the entitlement. A country veitlen less population can consume and degrade
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more resource than a country with higher populatimr example, an average American consumes
more fossil fuel (as per capita number of car i;ynaore than in India) than an average Indian.
Hence total resource used and pollution generateddountry with less population may be more
than a highly populated country. Similarly, risiognsumption and industrial progress in one region
besides degrading its own resource may lead taléipéetion of natural resources in other region.
Also, the pollution generated in one country maigcafthe other countries or all over the world.
E.g., during colonial rule, the rulers abruptly digke natural and other resources of their colonies
for meeting their industrial progress. The greendeogasses and chlorofluorocarbon emitted from
the industries of one country affect people allrate world. Thus the conclusion derived from the
explanation of local or regional level populatiamvgonment interrelation may not be applicable to
global changes in environmental attributes and vieesa. Moreover there are inter and intra-
regional relationships. The inter and intra-regloci@anges are contingent upon the factors like
consumption pattern, trade linkages, level of ineoand incidence of poverty, educational
achievement, technological changes etc and thigraations. In fact, the human activities changes
according to their socio-economic conditions (irecide of poverty level of development, education
etc) and hence the consequent changes in envirdahpemameters due to human activities depend
upon the incidence of poverty, level of economieadepment, educational achievement etc or over
all human resource development in stead of onlyf@ion size, which in turn affect the population
and their activities. A variation of all these farst thus causes to regional differences in deg@adat
and may lead to the locational shift of local lestegradations.

The aforesaid discussion reflects the dependendauimfan being on the nature and that
changes in environmental parameters are the intpgreés of developmental activities undertaken
by the human being. Human activities in many casesl to changes in the environmental
parameters at local, regional and global levelmidro level, increasing population leads to more
pressure on the resources and hence environmamtditions. The effect varies with the variation
in level of income, incidence of poverty, educatamd overall human development. Regions with
high human development are seen to observe lessroesdegradation. Where as the regions with
low human developments are observed to experieigie matural resource degradation. Data
available on degradation of forest and human resodevelopment at cross country level shows
that degradation of forest is very low in the coigst that acquired very high human development
(Human Development Report, 2000). Only in Bahamasage annual deforestation during 1990-
95 was 2.6%. In Japan, Finland, Korea, Brunei D=mdasn, Argentina & Chile it was merely 0.1,
0.1, 0.2, 0.6, 0.3 & 0.4 per cent. In other cabeset was either no degradation or improvement in
forest area. On the other hand, degradation oftasecomparatively higher in most of the countries
that achieved medium or low level of human develeptr{Human Development Report, 2000). It
was 7.5, 8.1, 2.6, 3.5, 2.6, 2.5, 2.9, 24, 2.4, 8 5.8 % in Jamaica, Lebanon, Paraguay,
Philippines, Thailand, Jordan, Pakistan, MalayBanpama, Costa Rica & Comoros.

Models

Although there is a growing recognition of the impat linkages between population and
the environment our understanding of exactly hoes¢hlinkages operate is still rather limited. We
may intuitively understand that human populatiod #meir activities cause environmental change
and that change in turn affects the quality anddid@m of human lives; but the specific details of
these interactions are still largely speculativepui®ation environment interactions have been
studied from different perspectives by differentougss. The neoclassical group holds that
environmental and resource degradation is not eésaltr of population pressure rather economic
inefficiencies and market distortions. If marketabowed to play freely as mentioned earlier,
resource problem will automatically be solved. @e other hand, the natural scientists follow the
tradition of Malthus and argued that populatiorthie main source of environmental degradation.
Hence population control is essential for protegtemvironment. The political theorists however
state that poverty and inequality of distributiohresources are responsible for degradation and
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hence the solution lies in the removal of poverhd anequality. A number of causes and
explanations have been given in this paper forrélggonal resource degradation. The flowchart-1
describes how a number of factors interact in eutar way and lead to degradation of resources in
a region.

Flowchart-1

How Population, & Poverty is linked with
Environment?
Higher Population Growth
L Low per capita Availability of Natural Resources
L+ pressure on Natural resource and Environment
L. Degradation of environment
ow productivity and income
Incidence of poverty
[ ' Low Educational & Health care
I_ Llfacilities
Low Human Development
L. poor Management of Natural
Resources
—-Further Environmental and Resource Degradation'J

The flow chart-1 shows the downward spiral linkafgopulation growth, poverty, human
capital or broadly speaking quality of life and gammental quality/natural resource. The vicious
circle of environment will continue whether thesegopulation growth, poverty, low educational
and health care achievement or poor and degradeédement in the beginning. Thus there will be
continuous mounting of pressure on natural ressuacel decline in availability unless the linkage
is broken through population check and proper emwvirtent care, sustainable resource management
and striking against poverty simultaneously.

Poverty and Environment or Natural Resource Use

The poor people mostly belong to the remote aredstlzeir living conditions are directly
affected by the availability of critical naturakarces in their surrounding. In most cases thay ea
their livelihood directly from the environment (e.grom common forest they collect fuel wood,
timber, leaves and herbs for building cottage,aettfood articles and some other things to sell and
earn something. Also they use grazing field fosiray livestock, harvest common fisheries, water
bodies for drinking water and so many) (Jodha, )986oreover, due to limited access to
education, heath care and awareness, tendencypofgbon growth is relatively higher among
them, which put more pressure on environment argkla@te the process of environmental
degradation and thereby the productive capacithade natural resources. This in turn affects their
livelihood through declining impact on their incormed materials collected from nature. Thus
poverty alleviation has been identified as one lo¢ important remedies of environmental
degradation (World Bank, 1987 and 1988).

However one exception is there that the poorenatalways responsible for environmental
degradation. In many cases due to their bettersaimbty and encouraging government policy of
the developed world (e.g., subsidies for fossildum large scale commercial fishing fleets), they
cause much more damage to the environment thgpotbrer. They do the damage primarily due to
their unsustainable luxurious consumption of nattgsources and their profit motive and also they
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are responsible for the creation of large-scalestiial waste and pollution (without taking proper
measure for treatment), the burden of which has Ineestly shouldered by the vulnerable poorer.
On the other hand, many of the poorer do not hawpgy accessibility to those resources (may be
due to lack of property right or capabilities) agen in some cases they are found to invest and
judiciously manage (due to their indigenous knogtdhose resources. Whatever damage they do
is mainly for their survival. Their income, opparities and health are highly affected by the
depletion or degradation of natural resourcesithelear from the following facts (DFID & UNDP,
2002).

The impact of population and incidence of poy®n natural resources also depends on
the institutional arrangement and nature of resmirdf the resources are common property
resource, with same population growth and idenficaderty, it will be more prone to degradation
and vice versa (Hardin, 1968; Buchanan and YoofQ2®@arisi, Schultz and Depoorter, 2000).
Below Flow chart-2 shows the both way linkages leetvpoverty, population and environmental
degradation.

Flow chart-2

‘ Poverty, Population, Human Developmen \
and Environment Interlinkage

I“ncidence of Poverty

Low educational and health care facilities

Higher population growth

LPressure on Natural resource and
Environment & Poor Managemenﬂ_

Degradation of environmen

L Low productivity and
income

|_. Incidence of Chronic

poverty <_|

Further Environmental Degradation

Temporal Changes in Forest Resource in the Worldnidia and Per Capita Availability
in India

During the decade of 1980s and 1990s due to theansign of agriculture, logging,
development and other human activities the defatiest of annually more than 120000 Sq Km. of
forest area in the World have been observed (FAMOR These trends in forest cover are
undoubtedly related to the population growth thotlgére is no simple way to describe such
linkage. These in most cases are treated as thet dind indirect effect of population expansion but
the relation is not found to be uniform in all thegions. Though we find a strong relationship in
Central America, East and West Africa and SoutlaAaimuch less clear association is observed in
Amazonia i.e., South America and Central AfricadBluet al, 2000; Pfaff, 1999). Even in highly
developed country like U. S. A., Russia and alsin&lfiorest cover has been recovering for some
time after extensive earlier deforestation (FAOQ®QO In these countries population growth has
been reduced to a significant extent and populabegan to shift from agriculture to non-
agricultural activities and also tried to shift theequirement to non-agro-based product and
sometimes import these products (whenever needen) bther regions where the effect is felt.
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Thus the North-Eastern part of USA that was deferbsimost entirely during the middle of"19
Century is now largely regenerated. Here both patmri and per-capita income increase are no
longer associated with local forest degradationviatlt that of other places as explained earlier.

The recorded forest area in India was about 68ianilhectares in 1950-51 and that
increased to 75 million hectares in the early 1980 further increased to 76.5 million hectares in
1997. But the authenticity of the historical datatbe forest area has been doubtful (Ministry of
Environment and Forest, 1997).

Record shows that the overall forest cover has lsmtined from about 40 per cent of
country’s geographical area a century ago (Guh@3)1® nearly 22 per cent in 1951 and further to
around 19 per cent in 1997 (Ministry of Environmant Forest, 1997), which is well below the
standard 33 per cent stipulated by the Nationa¢$tdPolicy, 1988. The forest cover declined from
71.8 million hectares in 1951 to 63.9 million heetin 1991 and further to around 63.3 million
hectares in 1997 that indicates a continuous deainforest cover till now. Though the rate of
decline has been decelerated over time due to a¢gmpkegislation (Supreme Court’s ban on
felling of trees) and special aforestation prograanthrough JFM, community forestry, social
forestry, tree growers’ cooperative etc. for theival of some degraded forest area; in qualitative
terms (crown density) there has been continuoudinge®f forest resources. FAO (2000)
assessment shows that the aggressive policy oGtwernment has offset some losses in forest
cover and in spite of significant population grovatring 1990s India could regenerate 381000
Hectares through tree plantation programmes. Degmvernmental efforts through the aforesaid
means this is not a significant improvement of $bresources (recorded area has increased slightly
and in a scattered manner). Though the rate isniegl population is still growing at an annual
around 2 per cent compound rate. Moreover, pomuagrowth, urbanisation etc. have been
causing rise in demand for timber, fuel wood, grgztc. Hence the per capita availability of forest
resources is bound to decline. Of course thereblea®m a gradual decline in per capita forest
resource mainly timber, and a shift of demand towarlatively cheaper substitutes; still one
cannot ignore the importance of forest for arrgstsoil erosion, maintaining biodiversity,
productivity and environmental balance (temperagaice) that proved to be very costly to mitigate.
Foster and Rosenzweig (2003) also argued thatittieeiinprovement was due to relatively closed
economy and that would be reversed if the econsnopen.

In addition to poverty and faulty institutional niiamism (De, 2003), several other reasons
are there for this degradation and population neag part of it as mentioned earlier. Encroachment
led the list in the diversion of forest area fonfforestry purposes between 1950 and 1980 to the
order of 4.5 million hectares i.e., at an annu& @ 0.15 million hectares. Thereafter marginal
decline in forest area have been recorded by anahmate of 0.016 million hectareEgonomic
Survey, 1998-99). lllegal grazing by around 100 milliawelstock in the tracts of forestland also
results in forest degradation in India (World Reseunstitute, 1994).

Due to population growth and simultaneous declimgorest resource per capita forest
resource availability declined over time that fertleepens the pressure on forest resources despite
the development of alternatives to forest resoumres related technologies. During 1950s per
capita forest area was around 1.2 hectares thihe@@larmingly to 0.0666 hectares during 1997-
98 and still now it is around 0.07 hectares, whsctvell below the world standard.

Population Growth and Stress on Natural Resource itNorth East India

The economies of all the states of North East ladeprimarily agricultural. Though there
has been decline in dependence on primary ac8yis#l now majority of the people are engaged
in primary sector. This is clear from table-1 tkhbws the changes in sector-wise distribution of
main workers during 1971 to 1991. The reductiodependence on agriculture has been very slow
across all the North Eastern states. However, upplg of primary input of agriculture i.e., land is
fixed due to nature. But population continued tovgrat rapid rates in all these states. Thus per
capita availability of usable land has been deangaas is shown in table-2. As majority of people
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are still engaged in agriculture and its alliedatoés, pressure on land has been increasing.,Also
fallow period of shifting cultivation has been fali drastically (from 17 - 20 years in 1970s to2 -
years). Further the methods adopted to increaserbauctivity of land in many cases leads to
decline in long run productivity of soil. Moreoveonversion of forestland has been taking place to
make up the shortage of cultivable land and to nibet need of increased population. So
degradation of forest has been taking place to mieeincreasing need of the people. The method
of shifting cultivation that is widely practised horth East India is also partly responsible fa th
degradation of forest (Reddy et al., 2001).

Table-1

Changes in the Sector-wise Distribution of Main Wokers from 1971 to 1991

% of Main Workers | % of Main Workers | % of Main Workers

in Primary Sector | in Secondary Sector| in Tertiary Sector
State\Year 1971 1991 1971 1991 1971 1991
Arunachal 80.44 67.44 0.45 8.66 19.11 23.96
Assam 77.04 73.99 4.20 5.56 17.86 20.4%
Manipur 71.30 70.00 12.24 9.66 16.46 20.34
Meghalaya 81.84 74.81 3.30 3.74 14.86 21.46
Mizoram 84.17 65.99 1.76 5.07 14.07 28.94
Nagaland 79.46 75.26 2.38 3.48 18.16 21.26
Tripura 76.58 64.08 4.25 6.41 19.17 29.51
N-E India 77.45 72.61 4.93 5.78 17.62 21.61
All India 72.56 67.50 10.69 12.00 16.75 20.50

Source: (1) Basic Statistics of North Eastern Rega®02
(2) NEDFi, Report, 2002

Table-2
Per-Capita Availability of Land in North East India (Hectare)
State\Year 1971 1981 1991 2001
Arunachal 12.07 8.86 6.36 5.04
Assam 0.54 0.39 0.35 0.29
Manipur 2.06 1.56 1.20 0.93
Meghalaya 2.22 1.68 1.26 0.97
Mizoram 6.52 4.26 3.03 2.35
Nagaland 3.20 1.79 1.28 0.79
Tripura 0.67 0.51 0.38 0.33
N-E India 1.16 0.84 0.71 0.58
All India 0.55 0.45 0.36 0.30

Source: (1) Basic Statistics of North Eastern Regi®02
(2) NEDFi, Report, 2002.

Apart from agriculture and forest base activity mgreople earn their livelihood from
mining and its related activities. Petroleum, nalfgas, coal and limestone are the major minerals
of the region. In case of coal and limestone doteth&/leghalaya, it was shown that if the current
trend of extraction continues the coal would 1aB8t-450 years (Rout, De and Das, 2005) and
limestone 120-130 years (De and Kharlukhi, 2005 .st@ck of Assam has already been depleted
to a great extent and chance of finding new resetivat can be exploited economically have been
declining over time. Moreover, most of the limesti@nd coal produced are exported either to other
region of India and extensively to Bangladesh tetntieeir industrial needs as there are very limited
industrial base in the region. Here though mosthef minerals (except oil, gas and uranium) are
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privately owned the theory of anticommons fails égplain the reasons behind such over-
exploitation.

Table-3
Changes in Population and Forest Cover in the lagdecade
Population in | % Growth of Percentage Annual Compound
Lakh Population | Change in Dense Growth Rate of Forest
Forest Cover (Percentage)
State\Year | 1991 2001 1991-2001 1989-1999 1989-1999
Arunachal | 8.65 10.91 35.15 -0.22 - 8.57
Assam | 224.14| 266.38 23.36 7.33 0.75
Manipur 18.37 23.89 32.46 2.49 -0.90
Meghalaya| 17.75 23.06 32.04 -15.26 -3.48
Mizoram 6.90 8.91 48.55 -10.70 0.08
Nagaland | 12.10 19.89 50.05 -32.84 -1.33
Tripura 27.57 31.91 31.92 -33.26 -2.18

SourcesCensus of India, 1991, 2001; Provisional Populafiotals.
Government of India, Ministry of Environment andr&sts,Forest Survey of India, New Delhi

Forest is one of the major natural resources ottiNBast India (which is partly owned by
the government and partly by community and indigldy on which a sizeable population
especially the poorer depends for their livelihodéko it is one of the major 18 hotspots in the
world. Table-3 shows that there is a general dedlinforest cover in all the North-Eastern states
except Assam and Mizoram. Degradation in area uiodest is the highest in Arunachal and lowest
in Manipur. Tripura and Nagaland recorded signiftba higher degradation of dense forest. In
Assam population growth is comparatively low andréhis improvement of forest cover, which
may be because of successful aforestation prograamdeeducational improvements. Though
population growth is higher in Mizoram, still fotesover increased though insignificantly. If we
compare the population growth with the degradatiball the North-Eastern states it can be safely
asserted that per capita availability of foresbueses has declined. Comparing with the other state
of India, the degradation was found to be on tlyhdr rate in the north-eastern states, which may
be due to the practice of traditionaum (shifting) cultivation (Reddy et al, 2001). Rao (1994) has
also identified population growth as another camisdegradation in this region as population has
been increasing at significantly higher rates aspared to the forest cover and hence the per capita
forest cover decreased and the pressure on faresbunting. It is compounded with the higher
incidence of poverty, which has been higher thanrhtional average and only below the state of
Bihar and Orissa.

Poverty, Per-Capita Income and Change in Forest Car in North East India

Though there has been decline in incidence of pp\asaross all North Eastern states it is
still higher than the national average. The rateafline also varies across the states. The highest
rate of decline was observed in the successfué $throram (from 36 per cent in 1983 to only
19.47 per cent in 1999-2000) i.e., by 45.92 pet @drere literacy and other human development
indices are also higher. It was lowest in Assamrelpercentage of poverty declines from 40.47 in
1983 to 36.09 in 1999-2000 i.e., by only 10.82 pent. Table-4 shows the rate of changes in
incidence of poverty in North Eastern states dufifi§3 to 2000.

The theory of Environmental Kuznets Curve (EKCyss#hat the degradation of
environment first rises with the rise in per capiteome and reaches a maximum and thereafter it
declines with further rise in per capita income doepositive income elasticity of demand for
environmental quality (Shafik and Bandyopadhyay929Seldon and Song, 1994; Grossman and
Krueger, 1995). Therefore a similar kind of relaship is expected to exit due to the same reason
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between quality of environment/ natural resource per capita NSDP. Also spread of education
makes people more conscious about the managemenatofal resources and enhances their
productivity. On the other hand, management of ussgs is essential for maintaining the
productivity and earning of the people.

Table-4
Changes in poverty in North East India (Percentage)
Incidence in Percentage Changes in Percentage

State\Year | 1983 | 1993-4| 1999-001983 to 1993-41993-4 to 1999-001983 to 1999-00
Arunachal |40.38 | 39.35| 33.47 -2.55 -14.94 -17.11
Assam 40.47 | 40.86| 36.09 0.96 -11.67 -10.82
Manipur 37.02 | 33.78| 28.54 -8.75 -15.51 -22.91
Meghalaya |38.81 | 37.92| 33.87 -2.29 -10.68 -12.73
Mizoram 36.00 | 25.66 | 19.47 -28.72 -24.12 -45.92
Nagaland |39.25| 37.92| 32.67 -3.39 -13.84 -16.76
Tripura 40.03 | 39.01| 34.44 -2.55 -11.71 -13.96

Source: Planning Commission, Government of India.

Even though owned by the community or the governni@mests in North East India are
mostly open access common forest and that is whyany cases even the legislation fails to
protect unless and otherwise protected througipéngcipatory management or by the community.
Now we shall try to look into the relationship beem degradation of forest and Per Capita Income
as well as incidence of poverty.

Table-5
Poverty, Per-Capita Income and Changes in Forest Ger in North East India

Poverty in Per Capita |Changes in Forest Percentage Changes in
State 1999-2000,| Income 1999- | Cover in 1995-97 Poverty Ratio
Percentage| 2000 (at 1993- (Sg. Km) 1993-94to| 1983 to
94 prices) 1999-00 1999-00
1) (2) 3) 4) (5) (6)
Arunachal 33.47 9170 -19 -14.94 -17.11
Assam 36.09 5978 -94 -11.67 -10.82
Manipur 28.54 7231 -140 -15.51 -22.91
Meghalaya 33.87 7826 -55 -10.68 -12.73
Mizoram 19.47 8109 199 -24.12 -45.92
Nagaland 32.67 9118* -70 -13.84 -16.76
Tripura 34.44 6813 4 -11.71 -13.96
Ros=-0.723, B5s=-0.77, Rg=-0. 792, B, = 0.233

Note: (1) * For Nagaland the data on per capitanme was taken from 1998-99 year as it was not
available for 1999-00. (dR;; represents the correlation betweBrund | column.

Observation and Discussion

The direct correlation between population growtld @egradation of forest cover is not
significant (0.05 only) across the North-Easteatest in India. But there is no doubt that poputatio
creates pressures indirectly on the resources asflscted from the variation in per capita
availability of resources, income, poverty and degtion. That is clear from the correlation
between population growth during 1991-2001 and afdafion in dense forest during 1989-99 in
North East India, which is -0.51.
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From the results we also observe that there igrafiiantly inverse correlation between the
incidence of poverty and the degradation of forddso we observe similar kind of inverse
relationship between the changes in poverty andidggadation of forest. The results indicate that
the degradation of forest (either due to shiftindtieation or other reasons) increases with the
decline in poverty in North East India.

Similarly we observe that the correlation betwebanges in forest cover and per capita
income is positive but not so strong. It indicatieat as per capita income rises, degradation of
forest cover also rises. Even if we take the ancoaipound rate of degradation of forest during
1989 to 1999 a similar result is observed.

The results may appear to be inconsistent alonlg witerted U hypothesis. The fact is that
all the North Eastern states have per capita inoeeiebelow the national average. Moreover it is
associated with high inequality, which is cleamfréhe incidence of poverty. Hence many of the
families still face the survival problem and hericey earn mostly from the forest. Poorer possibly
uplifted them at the expense of easily accessdkest resource.

The positive correlation between per capita incame degradation of forest is due to fact
that theses states are still in the rising phasemvironmental Kuznets Curve (EKC). Per capita
income of all these states is well below the nalicaverage (over Rs 10000) per capita income.
They are yet to reach the peak per capita incordettaan technology after which their dependence
on forest will be declining and they will have saiént alternative opportunities. But the positive
relationship between per capita income and degmadaf forest is not significant, which may be
because of the government policies and initiatilgeugh joint forest management, community
forestry, social forestry programmes etc that hmiptecting and regenerating many forest areas
during last two decades. Andrew Foster has showah économic development in India was
associated with the rise in demand for naturalueso(forest resource) that led to an increastsin i
supply during 1971 to 1999 (Smith, 2003). Amangse states Mizoram and Tripura occupies top
two positions in terms of educational achievemeng.( higher literacy rate and enrolment ratio)
and we observe improvement in forest resourcelatively less degradation there.

Conclusion

Though population growth is not found to be dingcdlated to the degradation of resources
in many cases, it indeed put pressure on the natsaurces at least at the local and regional.leve
In addition to the pattern of livelihood, incidencd poverty and institutional arrangement,
population growth can also add to the problem gfraéation.

The effect is more if technology does not growhat desired pace and sufficient alternatives
of natural resources develop and unless peoplaldesto produce continuously increasing amount
from the identical resources. Thus it is not ohlg size of population but also the effective human
resource development that matters much for resauiiggation and environmental degradation.

Moreover the market distortions, inequality in ine® educational advancement etc. and
regional disparities may play their important rolesinter-regional differences in degradation of
resources. Thus none of the factors alone is ressiplenand we should address all the factors
simultaneously. Joint management or participatognagement in many cases have been found
successful in case of open resources (De, 2003).

Thus whatever Simon predicted from the examplea tdw countries and over all world
progress may not be applicable to the regionsareatet to achieve the level of development from
which, environmental degradation and resource tieplstarts improving. Moreover it would not
be wise to allow degradation to continue till mar&stablishes the balance (as there is uncertainty
how long it would take to do so) and that may jedis® our life. Also it is very difficult to say
whether establishment of perfect market at globatllis possible or not. Moreover there is the lag
in adjustment.

Thus even though human being whenever confrontdd seme problems or crises (either
due to population pressure or any other reasony swecessfully overcome those through
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technological invention and their implementatioh;will not be wise to leave it for natural
automatic solution. It is true that unless peopéeraware (for whatever reason) population would
be much more than six billion, what is today anel phoblem would have been aggravated. It may
also be the setback of many regions in terms aduee management and growth unless the
benefits of technological development reach taaiformly.
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