


























reflows wherever these occur may be injurious to the system.
Several advanced technologies of production tend to create
some undersirable side effects which may have serious adverse
effects on the environment. Hence, the planners and policy
makers will have to be careful about the fact that the mother
earth is ecologically a delicate system even though it is
astonishingly resilient within specified limits. Once the
limits are transgressed, however, irreversible processes may
easilly be set in motion which will make it impossible for it

to return to the original state.

The environmental effects of the industrial revolu-
tlon have been massive. We have a global environmental
crisis - a conflict between development and environment =
caused by industrial and urban pdlution, ill-conceived
management of the enviromment, thoughtless consumerism, almost
perverse political considerations of defence and above all an
uncontrolled growth of population. These problems are very
serious, but unfortunately, these are not always fully
recognised or understood in all their ramificationse. The
developed coutries of the West realised the implications of
the modern economic development for ecological balance only

when serious damage has already been donee.

However, the developing countries have an advantage
in so far as some of the serious consequences of economic

development to ecosystem have by now become obvious and these



have come to be recognised as suche. Some of the damages to
ecology have been caused by the wrong and improper priorities
of development. The developing countries seem as yet to be
inclined to think that the negative aspects of economic
development are bearable if they bring with them the enhanced
prosperity which is currently enjoyed only by the industria-
lised countries. Perhaps, this is due to the fact that
people facing immediate and elementary problems of survival
resulting from the deficiencies of nourishment, inadequacy
of the housing facilities, want of ever minimum clothing,
etc. are hardly able to perceive the adverse effects upon
ecology or to understand the seriousness of the likely
consequences that may become effective in future. The lack
of understanding of ecological effects of technical develop-
ment have already resulted in many a valuable natural
resources being pushed to near exhaustion. Ecological=
balance has greatly been disturbeds Indeed, we face a major
environmental crisils ahead which we may not be able to

surmounte.

Nature of the problem

Ecological imbalance in the hilly areas of the
north~eastern region of India in general, and particularly
in Meghalaya, is mostly the consequence of the large—-scale

deforestation that has been taking place for long. The



economy of thz state can indeed be described as a forest-based
economy. The forests play a dominant role in the economy of
its inhabitants. There are multi-purpose uses of forest
resources. For example, forest resources are used directly or

indirectly =~

i) to meet fuel demand for charcoal and firewood;
ii) to meet demand for conveniences and luxuries,
like baskets, furniture and other household materials for
decoration;

iii) +to meet the needs of the construction~industry
which is much more wood intensive in this region than what it
is in other parts of the country;

iv) to meet the demand for necessities, like brooms,
etcs;
v) to meet demand for sports goods industries;

vi) +to meet demand for wooden sleepers for railways
and wooden railway wagons;

vii) +to build vehicle bodies, bridges, etc.;

viii) to meet the demand for forest-land for cultiva~
tion in the 'slash and burn' method of 'jhum cultivation';

ix) +to meet the ever increasing demand for land for
housing which the explosively growing population demand for,
and for roads and other infrastructural facilities that expand
concomitantly with economic development in general and urban

development in particular;



x) for supplying the people with wide varieties of
food materials - roots, shoots, tubers, leaves, etc.;
xi) to meet the demand for herbal medicines, etce; and
xii) to meet the demand for exports both to the other

states of the country and to other countries.

In order to meet all these requirements the pattern
of production has to match the patterns of demand. The indis-
criminate cutting of forests for meeting all these diverse
demands at an ever increasing scales for forest products has
resulted in large-scale deforestation that has been intensify-
ing at very rapid rates. It appears, therefore, that we have
given least importance to the fact that forests play some very
important roles in the maintenance of ecological balances Some

of these roles are described below:

i) Trees have an important role in the absorption of
carbon~dioxide and in the releasing of the oxygen into the
atmosphere. By converting carbon-dioxide into oxygen, they
tend to keep the atmosphere healthy. A hectare of natural
green forests yields 600 kgs. to 650 kgs. of oxygen within 18
hours in which process upto 900 kgs. of carbon-dioxide is used

UPs

ii) A healthy forest supports a number of micro
systems of fungus, insects, birds and other animals which feed

on each other and depend on each other in a variety of wayse.



These organisms contribute to maintain a healthy balance in

nature.

iii) Trees keep the delicate ecological balance of
the soil; the falling leaves provide humus, the mutrients of
growth which fertilise the soil which is very important for
agriculture., It is thought that in the mountains and the
hills, at least 65% of the area must be under tree cover to
retain the fragile top soil.

iv) Trees prevent soil erosion and protect the soil
from the extremes of heavy rain and strong winds, and prevent

Land-slides in the hilly areas.

v) Trees provide cool belts in hot climates; it
is estimated that the strips of 50 to 500 metres wide forest

can reduce temperature by 3° to 5°C.

Hence, the extensive use of forest resources without
prover afforestation will automatically undermine the stabi-
lity of the ecology.

Some studies have been taken up to study some of
these aspects by the life scientists. But the study of
ecology in relation to human society in general and economic
development in particular has not attracted the‘attention of
the economists as it should have. The present study is a
modest attempt to focus attention on this aspect of the

problame.



Objectives of the study

FLE - WAL O e N 2 i

The present study constitutes the second part of a
larger study., The two parts or the stages of the study are as

follows:

i) Patterns and growth of consumption of forest-
based commodities, and
ii) Levels and patterns of production required to
maintain such levels and patterns of consumption through time,
and the determingtion of the implications of these patterns

and levels of production on ecological balance.

The first part has already been taken care of by
another researcher2 of this Department. &ccording to the
study thirty=-five forest—based commodities constitute the major
items of private consumption. These thirty-five commodities
are as follows:
1+ Almirah made of wood,
2+ Almiragh made of mixed variety,
3+ Chair made of wood,

4, Chailr made of cane,

5 Chair made of mixed variety,
6. Table made of wood,

7+ Table made of cane,

8., Table made of mixed variety,
9. Bed made of wood,



10,
11
12
13
14,
15
16.
17.
18,
19.
20.
21,
22
23.
24,
25.
26.
27
28,
29.
30.
31
32
33
3k
35,

Fancy article made of wood,

Fancy article made of cane,

Fancy article made of bamboo,

Stools, benches, desks made of wood,
Stools, benches, desks made of cane,
Stools, benches, desks made of mixed variety,
Coach, sofa made of wood,

Coach, sofa made of cane,

Coach, sofa made of mixed variety,
Bookrack made of wood,

Bookrack made of cane,

Bookrack made of mixed variety,

Hanger made of wood,

Alna made of wood,

Firewood for cooking,

Charcoal for cooking,

Free dry branches, wasted articles for cooking,
Wood collected from forest for cooking,
Match=-box,

Fuel for heating rooms,

Sports goods made of wood,

Sports goods made of cane,

Sports goods made of bamboo,

Sports goods made of mixed variety,
Broom made of bamboo,

Broom other than bamboo.
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The study of the levels and patterns of consumption of
these commodities is based on the data that have been genera-
ted by a special sample survey conducted for the purpose. The
study has helped in identifying the determinants of the levels
and patterns of consumption of these goods. These results

have furnished us the base for the second stage of the study.

The major objectives of the present study are as

follows:

a) To estimate total consumption of these thirty-five
commodities in the State of Meghalaya in the base year of

b) To project the demand for consumption for these
goods for the target year of 1989-90 which coincides with the

last year of the Seventh Five Year Plan.

c) To estimate the levels and patterns of production
of these thirty~five commodities that will be required to
meet the specified patterns and levels of demand both in the
base and target years.

d) To determine the likely impact of these patterns
and levels of production upon ecological balance, especially

deforestation.

Hypotheses of the study

We may formulate two plausible hypotheses which can be

taken to be each other'!s alternative:
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1) The patterns of consumption of forest-based
products correspond to the current levels and patterns of

production of these goods.

2) Alternatively, the levels and patterns of out-
put of forest-based products at any point of time are deter-

mined by the levels and .patterns of the consumption.

3) An associated hypothesis will then be if
current trends of the growth of consumption continues for a
reasonably long period of time, a major portion of the
forest area will be deforested unless these trends are
reversed or remedial measures are initiated simultaneously.
It may also imply that the levels and patterns of both
consumption and production of forest produce may not
correspond to the optimum levels and patterns that are
compatible with ecological equilibrium. The contimuation of
current developmental trends will, therefore, further accen-
tuate the ecological disequilibrium and the discordance

between ecology and economic development.

Chapter Scheme

Keeping in view the above objectives and hypotheses
of the study the dissertation has been organised into the
following chapters:

First chapter is the introductory chapter where we

have introduced the problem undertaken for study.
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For our study, it is essential to understand the
concept of 'ecological balance!., Therefore, the second
chapter has been devoted for discussing the meaning and nature
of balance in economics and in ecology. From this we have

made an attempt to specify the nature of 'ecological balance',

Chapter-II1 is devoted to the estimation of consump~
tion~levels of the thirty-five forest-based commodities in the
state of Meghalaya in the base year. We have also discussed

the precision of our estimates and problems thereof.

Chapter~IV discussed the projected levels of consump-

tion upto the target year.

Chapter-V discusses the determination of the levels
and patterns of production to match the estimated levels of

consumption.

Chapter-VI discusses the implications of the projected
levels and patterns of production of forest~based industries
for the ecological=balance. A part of the chapter
attempts to depict briefly the forest-ecology of Meghalaya.

Chapter-VII is the concluding chapter where we discuss
the major findings of the study and suggest some policy
measures to tackle the problem of ecological-imbalances in

Meghalayae.
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NOTES

1 The term economic development is used interchangeably with
such terms as economic growth and economic progress. But

economists have made some technical distinctions among them.

Conceptually, the developmental processes are

classified into two categories:

i) Factor multiplication process, and

ii) Factor transformation process.

Under the first process, increased quantities of
!p?r‘%od%lcqtgjb? p%%scoé;%%%s wﬁ%ﬁte%hjér}e%%eing any improvements in
the quality of the resources and the methods and techniques
of production. Consequently, the output per unit of
resource inputs does not change though the total output

increases.

Under the second process both the quality of
resources and the methods and techniques of production show
marked improvements which raise both production and

productivity.

The process of factor multiplication is known as the
economic progress, whereas, the process of factor transforma-
tion is known as the economic growth. In practice, two types

of processes often intermingle.
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Absorption of factor transformation process, i.e.,
technological-changes, necessitates drastic changes in
organizational and institutional set up. This process of
overall change in socio-economic milieu may be defined as

economic development.

2 Roy, DeCe = Economic~Development, Consumption Patterns
and their Impact upon Ecological Balance with
Special Reference to Forest-Based Industries (A
Case Study of Shillong City). An unpublished
M.Phil Dissertation submitted to the North~Eastern
Hill University, Shillong, 1986.
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241 "The study of any problem in economics, whatsoever

its nature, «s¢ is a study of equilibrium, with g view to
equilibrium ... Whenever we mgke a statement of a theory

or a principle, we always relate our conclusions to the
position of equilibrium ...1. Thus, it is customary that
we first state the conditions of equilibrium and then
proceed to find out the difference between the actual condi-
tions and the conditions that are assocliated with the
equilibrium state. Therefore, it is natural that while
making a study of the problem of "Levels and Patterns of
Production of Forest~-Based Industries and their Impact upon
Ecological Balance" we shall start by making an attempt to
understand the concept of 'ecological balance! and the
conditions that are expected to be there when the ecology is

in equilibrium.

Since our study relates to ecological aspect of
economic system or environmentel economics as it is called
by most of the authors our approach will be to disocuss first
(1) what does 'ecology' mean to us, (ii) what are the links
between economics and ecology, and then (iii) to discuss the
meaning and nature of ‘'balance' in economics and ecology

respectivelye.
2.2 Ecology
The term 'ecology' appears to have first been.usgg' %ﬁ,,ﬁf
s, -‘
in the middle of the nineteenth century by a German

biologist Ernst Haeckel when he tried to give contents to


file:///tfhenever

16

the term as follows:

"By ecology we mean the body of knowledge concerning
the economy of nature -~ the investigation of the total
relations of the animal both to its inorganic and to its
organic environment including, above all, 1its friendly and
inimical relations with those animals and plants with which

it comes directly or indirectly into contact".2

The definition has been modified subsequently a bit,
and today, it is thought that ecology refers to that branch
of study in biology which deals with relationships of all
organisms (not only animals) to one another and to their

surroundings.

Webster's Third New Internationgl Dictionary gives

three meanings of ecology:?

1) A branch of science concerned with the inter-relationships
of organisms and their environments;

2) The totality or the pattern of relations between organisms
and their environment;

3) Human ecology, a branch of sociology that studies the

relationship between human community and its environment.

To be specific, the first definition relates to the
work of professional ecologists who try to understand through
the observations and experiments in the laboratory the laws
that govern the interactions of living and non-living

organisms with their environment.
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The second definition indicates a more general use

of the term as 'the ecology of Khasi pine', etc.

The third definition describes the totality of the
relationship between human community and its environment.
It is in this sense that we use the term for our purpose.
This is so, because the study of 'environmental economics’
is a branch of the study of applied human ecology, 1l.e.,

economics and ecology.

243 Economics and Ecology

Some of the environmental economists like Matthew
Edel3 think that population growth is the first ecological
problem to concern economists when in the late eighteenth
century a British economist, Thomas Robert Malthus, called
attention to the conflict between expanding population and
the capability of the earth to supply food to sustain that
poiulation, But in the course of gradual developmént, it
has been discovered that the population increases faster
than the tatal resource requirements, and not just food,
that can be produced and recycled thereby causing serious
environmental damage. Hence, it is felt that the time has
come for man to manage rationally his >wn mumbers as well
as the resources on which he depends. Thus, the management
of ecosystem and applied human ecology become new ventures
that require merging 5f a host of disciplines. Therefore,
like experts in other disciplines 5f Sociology, Anthropology,



Ceography, =tc., ecrnomists havs also developed interest in
finding the links betwe-n th~ two sciences of 'economics'

and 'ecology!.

Dl Pea.r‘ce4 says that part of the function of
investigating the links betwzen ecnlogy and =2conomics is to
sae what common grounds the two disciplines have and to
discover the contrastd, incompatibilities and inconsisten~

cles that exist betwnen the approaches of the two.

Edel's5 book 'Sconomics and the Environment' is
partly an attempt in this direction. He explains in the
first chapter that the book explores the relations bstween
two systems dealing with the intercomneoted phenomenas One
deals with th=2 cconomy, a social institution by which human
beings determine who will do what work, what they will
produce, how they will produce it, and who will consume
what and how much. The other is the ecosystem, consisting
of the relationships between organisms and their environ-
mentse. These are the relationships that are subject to
physical, chemical and biological laws. But there are three
similaritics. Firstly, Jjust as economics studi=s flows of
resources and products, ecology deals with flows of energy
and nutrients. Secondly, both study ths equilibreating

mechanisms of these flows. Thirdly, both economics and

18

ecology consider the growth and evolution of their respective

systems through time.
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The two sciences; hovever, differ in onc important
matter of emphasisi The system that economists consider
reflects directly the consequences of dzliberate human deci-
sions ~- both in the determination of actions within the
framework of the given system, in thc choice of the basic
institutions that constitute the system, as well as in the
choice of the system itselfi This makes economics to be the
science of choice making, as the choices concern the patterns
of allocation of scarce resources gmong competing ends as
well as the choices between ends themselvess: It studies
economic institutions and their effects on choice making
behavioural patterns at a given point of time and it also
evaluates the appropriateness of the institutional set up
itself to the chosen goals and the developmental processes in
operation through time. Consequently, changes in the insti-
tutional structures also furnish an interesting area of

Stu.dy.

Ecology has been less concerned with deliberate
choice, but recently it has directed its attention to the
issues of the decay and survival which have been ignored for
long by economists. It has been realised that intereactions
between the cconomic activities and ecosystems have endangered
the very survival of the ecosystems and therefore, the study

of these inter-relations can no more be ignored.
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An interesting point to be noted is that both the
words ‘'economics' and ;ecology' have the same root ioikos'
a Greek word that refers to ;housei or ;households'. Thus,
it may be taken to indicate interlinkages between the two
disciplines although the strength of these linkages seems
to have been reslised only recently when it has become pain-
fully evident that the most pressing problems like scarci-
tiles of resources, particularly non-renewable ones, and
environmental pollution are, to a great extent, caused by
economic development. It is this realisation which has
opened up new vistas of inter—disciplinary approaches to the
Problems common to both economics and ecology, in general,
and the limits to growth set by ecological balances and the
consequences of developmental processes to the ecosystems
Ecosystem is both a constraining and the facilitating factor
of economic development. Investigation of such inter-rela-
tions has led to the birth of a new branch of economics
which is defined by Fbo;.Pvakasitas ’econology46 ~= the
study of ecological aspects of an economic system!. The
present study has also been inspired by the curiousity to
discover and discern some aspects of the inter-relations
between economic development and ecological balance. For an
understanding of this aspect, it is essential to know the
meaning of the term 'balance'.
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2.4 a) Meaning and Nature of 'Balance'! in Ecgnomics

The term ‘balance' may also be called 'equilibrium!
which is the term commonly used in economics. The term
'equilibrium! is derived from the Latin word 'aequilibrium!
meaning 'equal balance's The use of this term in economics
has been imported from mechanics. In mechanics and other
physical sciences, the term is uscd to denote a state of
balance in which opposing forces or tendencies neutralise
each other so that the object under consideration comes to
a position of rest =-- the position in which it does not move
in spaces The attainment of the state of rest where there
is no movement in space at all is meaningful in physical
sclences, which study the behaviour of mgtter or lifeless
objectss But if all movements come to a stand still, the
economic system would collapse. In economics, we study the
equilibrium of human behaviour and those entitles with which
human beings are closely related. Thus, we study the
equilibrium of such activities as production, consumption,
export, import, demand and supply etc.. The primary and the
ultimate objective of these studies is equilibrium of man and
the equilibrium of man is the equilibrium of mind. But while
studying the equilibrium of mind we have to keep in view that
the mind bears a definite relationship to environment. Hence,
we conclude, since economics relates to the study of human

behaviour and we expect every individual to behave rationally,
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equilibrium can best be defined here as a situation where
the most desired position of the operating forces is reached
under given circumstances. Thus a person is in equilibrium
when he regards his actual behaviour as the best possible
under given circumstances and feels no urge to change his
behaviour as long as circumstances remain unchanged. For
example, a consumer is in equilibrium when he maximizes his
satisfaction or utility, given his tastes, level of income
and prices of the commodities, etc.. But this is only one
aspect of economic equilibrium which is necessarily the
equilibrium of human mind and can better be called micro-
economic equilibrium. We can think of other aspects of
economic equilibrium of aggregate quantities and aggregate
entities which do not include human mind. For example, we
can think of equilibrium in terms of equality between aggre-
gate savings and aggregate investment at a given level of

national income. This type of equilibrium is referred to as

macro-economic equilibrium.

There are several ways of expressing the equilibrium
of economic quantities. 4 firm is in equilibrium when
i) its marginal cost equals marginal revenue, ii) its
output tends neither to increase nor decrease, iii) all
possibilities of maximizing profit have been exhausted, and
iv) flow of resources into it per unit of time remains

constant.
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Professor Mehta considers that the last way of defining
equilibrium of a production unit is the best since it brings
the meaning of equilibrium in conformity with its meaning in
mathemgtics. He says, 'a production unit ié said to be in
equilibrium when it shows no tendency to expansion or contra-
tion within a period of time under consideration'.7 Thus,
according to him time element is very important in equili-

brium gnalysis.

Another point to be noted is that equilibrium can be
single point equilibrium or multiple points equilibrium. If
the operating forces acting in opposite directions intersect
each other only at one point, we get single~point equilibrium
and if they interaect at more than one point, we get multiple

points equilibrium.

There has been a criticism thgt equilibrium can never
be achieved in real life. Hence, it is hypothetical and
imaginary. But "... this criticism misses the real point"
that "... although equilibrium does not exist in life, yet
it can always be well utilised since we always need some

ideal scale for comparative prt,u:'poses."8

Moreover, equilibrium is not so unrealistic and imagi=-
native as it is thought to be. As a matter of fact, it can
and 1t often is achieved but for a moment. It is not able to
persist for long as conditions undergo changes very quickly.
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Besides, in real world, there 1s always a tendency towards
equilibrium. The idea of equilirbium become clearer when

we explain its different varieties.

2.4 b) Types of Economic Equilibrium

Economists divide equilibrium brosdly into two
categories, viz., (i) static-equilibrium and (ii) dynamic
equilibrium. 4&gain, these two terms ‘'static' and 'dynamic!

have been borrowed from mechanicse.

In mechanics, "static'! implies a position of rest
or absence of movement. But, economic static presupposes
that the manner in which economic unit functions is the
same as it functioned in the past and it will function
similarly in the future. Thus, static equilibrium, in
economics, is that equilibrium which maintains itself out-
side the period of time under consideration. Thus, in
physical sciences, static equilibrium is characterised by
absence of movement; in economics, it is characterised by
the absence of change, that is, absence of growth or decay.
In Professor Hicks! version, the static economy is a time-
less economy in which various phenomens and their effects

are analysed without reference to time,

But, static analysis has only a limited scope to
deal with real life economic problems. Because, it assumes

away time whereas, economic changes take place through time



25

rather at every moment of time. Therefore, we need to
introduce economic dynamics. In economics, 'dynamics! refers
to the study of economic chiange. The economic unit may
undergo change with respect to matter, space and time. For
example, in the process of manufacture, the matter may under-
go change. The process of transportation relates to change
in apace and the process of stocking relates to change 'in
time. °

Economic dynamics, however, refers to the last type
of change, i.es, change in time. Unlike physical scilences
economic analysis deals with the magnitude and the direction
of change throu;h time in operating forces or agents under

consideratione.

While the economy is in the process of change through
time, the economic variables may change in two ways. One
way is that as the time element has undergone a change, the
economy also changes but its patterns and;rates do not change.
Thus the values of the economic variables will move at the
same constant rates. The second way is that the economy
may evolve through time and change both its patterns and
rates so that the economic variables are non-stationary
through time. This latter type of change relates to 'economic
dynamics'. Economic dynamics takes us closer to reality.
Here we take into account changes, lags, sequences, cumulagtive

magnitudes and even expectations.
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Professor Mehta considers that an economic equili-
brium is reached when no Zurther adjustmeht between the
opposite forces is possible within the period of time under
consideration and all adjustments that could be made have
already been completed. He said that this period of time
Min limiting cases may contract to a point of time or extend /
to eternity. In the former case, all situations of
necessity become positions of (dynamic) equilibrium. In the
latter ..ss, equilibrium gnd static equilibrium beconme

identical terms". 9

Thus, dynamic equilibrium is a short period equili-
brium which does not maintain itself in the next short
period, as further adjustments will be required to be made
outside the period under consideration. Dynamic equilibrium
is thus a moving equilibrium, and the moment it is established
it is disturbed, then again established and again disturbed,

and so on.

Professor Boulding thinks that apart from static and
dynamic aspects of equilibrium, another aspect which he calls
expectational equilibrium is very important in modern theory.
According to his idea, expectational equilibrium is a condi-
tion in which the expectations of various organisms of
society are mutually compatible and are fulfilled. But, the
expectations of different persons may be contradictory.

Besides, there is uncertainty which makes the concept of
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expectational equilibrium not a 'point' but a fcloud!

shading away into varying degrees of disappointment.

There are other varieties of equilibrium, vizi,
stable, unstable, neutral, and stock and flow equilibrium,

etCes

Under stable equilibrium the operating forces
concerned after having been disturbed tend to resume origi-
nal position. The convergent type of cobweb model is

associated with the stable equilibrium.

4gain, if the small disturbance calls out further
disturbing forces which act in a cumilative manner to drive
the system away from its initial position, it is unstable
equilibrium. 4 divergent cobweb system is assoclated with

this type of equilibrium,

If, however, the initial position of equilibrium
is disturbed, both the forces of disturbance bring it to the
new position of equilibrium where the system comes to rest,

then this becomes the case of neutral equilibrium.

Economic equilibrium may also be distinguished
into flow equilibrium and stock equilibrium. Flow equili-
brium of a firm may be defined as a position when there is
no net inflow or net outflow of resources, i.e., when the

flow of resources into it or out of it is constant over
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time: When flow equilibrium is there stock equilibrium will
always be there. Because when value or amount of inflow is
Jjust equated to that of outflow, stock is not affected by
inflow or outflow of resources and remains just as it is. It

implies no change in stocka

Economic conclusions can also be arrived at any
moment of time either by partial equilibrium analysis or by
general equilibrium snalysis. A mumber of forces always
exert pressure on a particular phenomenon, though all of them
are not equal in intensity. If we try to analyse all these
forces, many complexities arise. To avoid these complexities,
we can adopt partial equilibrium gpproach where we always take
into account the most powerful forces and assume other things

which have negligible effect remain the same for the time
being.

In general equilibrium analysis, hovever, we take
into account all the forces that might be exerting pressure
on the given phenomenon, however insignificant some of them
mgy be., Besides, equilibrium of all the phenomena is to hold

simuil ataneously.

2+5 Ecological Eguilibrium

From theoretical view point, ecological equilibrium
may correspond to each variety of economic equilibrium.

But a brief review of the available literature reveals that
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the term 'ecological=balance' lacks a conceptual base till
date.

Some ecologists have discussed 'equilibrium level
of population'. Accordingly, a particular species or
population is in equilibrium when it reaches its.maximum
size which the environment can support. From this point
of view one can infer that ecological system will be in
equilibrium if all the existing species in that system have
attained the optimum levels relative to their respective
environs, so that the ecology of that particular ecosystem
and the organisms belonging to it will be mutually balanced.
Thus, ecological balance may be taken to be the case of
general equilibrium. But in practice, it may be very diffi-
cult to find a general ecuilibrium solution of this type.
This is so because, for determining whether a given popula-
tion has attained precisely the optimum size which its e
environment will Jjust be able to support, one must first
know gll the direct and indirect relationships of this
particular population with all other species in their
surrounding enviromments. But it is neither possible to find
out exactly how many species are there even in a small
ecosystem nor is it possible to identify all the direct and
indirect relationships of various organisms with each other
in a universal set. Thus, the difficulty is not conceptual

in nature. It rather impinges upon imperfect knowledge and
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inadequate information base. If these two limitations are
overcome, the general equilibrium of ecosystem will be

determinate. To the extent to which an ecosystem comprises
of interdependent components it is the general equilibrium

approach which is the most appropriate one.

Professor K.E. Bouldingd%ttempts to develop the
concept of ecological-balance from economic stand point. He
considers that ecology is a term used in the biological
sciences to describe a total system of inter-related popula-
tion of different species. "Such a system of inter—related
populations® he says "is called an ecosystem". He also
considers that the first principle of an ecosystem is that
everything depends on everything else, and the first theorenm,
therefore, is that the ecological-equilibrium may be possible
only if all individual parts of this system are in equili-
brium simul taneously. According to him ecology is 1in
equilibrium when each species of the ecosystem finds that the
level of population size of all other species is such that
its own population will neither increase nor decrease. Again,
he said "A forest is in static equilibrium when tree sprouts
grow and die but where the composition of the forest as a

whole remains unchanged®.

But surprisingly, Boulding postulates g partial
equilibrium function by supposing that there is an ecosystem

with n populations with sizes
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This function is interpreted as follows:

given the sizes of all other populations except one under
consideration, there will be a unique equilibrium size of
the excepted population. If an equilibrium of this type is
to be achieved in the real world, a set of real and positive
values have to be found for n unknowns which will satisfy
the ith equation. But in the partial case, n-1 will be

given exogeneously.

He theorizes that if we have a set of species for
which there is no equilibrium solution, then some of the
other species will die out or new species will come in until

there is an ecological equilibrium, It implies that for equi=-
librium, it is essential that all species are in equilibrium

s imultaneously.
Boulding has distinguished three cases of ecological-

equilibrium:
i) Mutual competition,
ii) Mutusgl co-operation, and
iii) Predation or parasitism.
Assuming that there are only two specles, 1f increase in the
population of either species diminishes the population of the

other, then this is the case of mutual-competition.
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In the second case, lncreasc (or decrease) in the
population of either species diminishes (or increases) the

popul ation of the other.

In the third case, the first population is
co-operative with the second but the second is competitive

with the firste.

Under the conditions of mutual co~operation, he
has discussed a very curious case which may be considered
to be of special interest to us. The case is that, two
species are so co-operative that both of them may expand
indefinitely or at least to very high levels before an
equilibrium is reached. He says that cases of this sort
are virtually unknown in the biosphere, but in the social
system some relgtionships of this kind may exist between
man and his artifacts. By artifacts he means those
populations in man's environment which he himself creates.
This fact, he says, explains in large part why the human
population has expanded so persistently over the course of
human history without showing any sign of reaching an

equilibrium level.

But he says that equilibrium in human population
growth will be reached, either,
i) if, men's artifacts become less friendly to his incresse,
which is feared to be happening now with the development of

nuclear weapons and pollutions, etc., or,
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ii) 1f, the earth becomes go overcrowded that man beoomes
disorganised and loses his capacity for making further

artifacts.

However, so far man has not lost this capacitye.
Therefore; the problem arises from the first possibility which
concerns us more in the present day time. But, at the same
time the possibility of earth becoming very much overcrowded

in near future is also not completely ruled out.

On the whole, Boulding's analysis is interesting. But
it is difficult to specify exactly and precisely all the
Parameters glong with their separate msgnitudes and mutual
interralations that are assoclated with the equilibrium condi-
tion even conceptually according to such eriteria. It becomes
even more difficult when w2 try to find the exact situation of
ecological~balance in realitykﬁewedsojthe analysis loses its

relevance.

It is not possible to establish g partial equilibrium
function for a particular population as Boulding envisages
because it is not possible to determine all the n unknowns for

the given populations even for a small ecosystem.

Besides, he emphasizes that there is a tendency in the
ecosystem to achieve equilibrium through dying out or coming
in of some of the species and therefore, ecological balance is

a case of stable equilibrium.
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But, the death rates and birth rates of various
populations not only differ from species to species and
from time to time but these are also uncertain. Therefore,
for a short period of time ecological=-equilibrium may better.
be described as dynamic and neutral in nature whereas for a

long or unlimited period of time it may tend to be unstable.

Besides, human population constitutes one of the n
species in the ecosystem. Ecological—equilibrium cannot be
reached until this particular species has reached its
equilbrium level. Thus, the concept of 'ecological-balance!
becomes more confusing to the mind and the problem arises =--
whether it 1is good to achieve and maintain ecological=balance
or it is always desirable that the ecosystem remains in
disequilibrium. According to Boulding, it follows that as
long as human population does not reach its equilibrium,

disequilibrium of the human ecology will be worth for mankind.

A number of ferocious animal species that existed
in ancient times no more exist now. Some more animagl species
as well as plant species also have been becoming extint day
by day. At the same time, some new species are coming into
the system for the first time. Can we, therefore, conclude
from this fact that the need for stable ecological~balance
has been automatically throwing some species out of the
ecosystem and also bringing in some of the new species? Or,

is this process itself has been leading to dynamism and
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unstability of ecological=equilibrium that throws us into

the problem of environmental crisis?

As a matter of fact, ecology is a vast subject
pequiring knowledge and expertise in more than one fields.
Therefore, any study relating to ecology necessarily has to
be a multi~disciplinary in nature. Leaving aside all the
vast and complex facets when we come to the point of view
of environmental economics, we restrict ourselves to a
particular aspect of ecology, i.e., man and nature == which
concerns us moste. Hence, ecological-balance in our view
refers to the balance between man's activities and needs, and

the beauties and munificence of nature.

Thus, ecological~balance from our view point may be
described as a situation where human population exist among
others as one of the species and for its existence the act
of corsumption and production are carried out by extracting
resources from nature upto the point at which human popula~
tion themselves will not feel disturbed and endangered
resulting from the changes in theif surrounding environment
caused by their own activities. Thus, the act of maximum
consumption and hence, maximum production which leads towards
maximum material welfare must be delimited at that point at
which such acts of production and consumption will not
inflict irreparable damage upon their surrounding environment
in the short or the long run.
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However, if the man—-induced changes for carrying out
the production and consumption activities adversely affect
some species of the surrounding environment with which human
beings do not have any direct or indirect positive relation~
ship then this may not be taken to lead to ecological-
imbalance.

The whole idea can be interpreted as follows:

Let us assume that there are i different types of
species, where, 1 = 152, eeees Ty eseey n and T-th species
represents human population. Thus, number of species except
human population is n-1. There also exist, say; J different
types of relationships among these n species and J = 15256605
«ey My Now, the T= th specles, i.e., human population does
not have relationship with each and every other ith species.
Let us assume that it has some relationships with L species
out of n-1 species. Now, the T-th species will use up these
L specics as a medium for its survival and development, As a
result some changes in the surrounding environment will be
brought about. These changes are aimed at the welfare of only
the T~th species. A4s a result, it may affect some other
species adversely. Now, if these changes in the composition
of L species adversely affect (n-1)-L species, i.e., with
which T~th species does not have any relation, then this will
not disturb the balance between man and nature or rather will
help in achieving it. However, if changes in L species
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adversely affect the growth of some or all of the L species
themselves, then this will lead towards imbalances in human
ecology as such changes in its turn will adversely affect
growth of T-th species. But, there remains a problem. Out
of the (n-1)-L species some may have relationships with
some of the L species. As a result, when those specles which
are related to any of the L species are adversely affected it
will have some negative effects on L species and consequently

on T=th species thereby leading to man-nature imbalances.

Therefore, it appears that the whole concept of
'ecological~balance' depends on the various relationships that
exist among various species in an ecosystem. Hence, until
and unless all these direct and indirect relationships --
J=152, eseeeym, are identified it is difficult to describe an

exact and precise situation of ecological=-balance.

However, human beings carry with consumption and
production activities by neglecting the adverse effects on
ecology 1if they happen to be insignificant. Hence, we find
that to start some production activities in some project, first
the project evaluation is done and if it is found that the
Positive effects of production are greater than the negative
effects that it induces, i.e., the benefits derived from the
production outweigh the benefits lost then the project is
started as human beings cannot avoid losing some benefits to

achieve greater benefits. But, in course of time it may
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happen and at present in many cases have been happening that
benefits lost outweigh benefits gained and therefore, we are
faced with the problems of various kinds of environmental

crisis.

Actually, this worldwide environmental=-crisis or

ecological=-imbalances are caused by three factors:

i) a fast growing human population,

ii) increasing number of human wants and requirements
of current wants to be satisfied at higher levels which
require extraction of natural resources, and,

iii) Environmental pollution:

All these are inter-linked. Because, a fast growing
popul ation necessitates and induces faster developmental acti~
vities which require a faster extraction of natural resources.

As a result, there arise the possibilities of

i) natural resources falling short in near future for
further developmental activities and also
ii) +the possibility that the capacity of recycling the
wastes (produced through production and consumption) gets
reduced. Hence, as these wastes accumulate in the biosphere

they bring about adverse if not lethal effects on various
organisms.

However, as a measuring rod of ecological-balance for
our purpose we follow the National Forest Policy of 1952,
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according to which in the hilly areas as in the Khasi=Jaintia

Hills, at least 60% of the land should be under forests to

maintain an ideal ecological=balance although one does not

know on what basis this percentage was determined to be ideal.

It is also not discussed anywhere in the policy issue.

10
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3.1 Consumer's decisions at any given point of time are

threefold:

a) whether to consume a given good at a given point of
time,

b) if one decides to consume the good, then the next
decision relating to the quality or the brand of the good is
to be taken if several options are available, and,

c) lastly, the quantity of consumption has to be
decided.

Given the price of the chosen brand of the good under
consideration, the last decision determines total expenditure

to be incurred on the consumption of the good.

The factors which affect the first decision determine
the number of consumers of a given good at a given point of
time as well as the number of those who will not consume it.
The factors which affect the second and third decisions will
determine the levels of the consumption of the given good.
These two groups of fagtors will together determine the
levels and patterns of consumption of the various goods at any

given point of time.

Thus, the estimation of the levels of consumption

involves two steps-

i) Estimation of the number of consumers or consuming

households for a given good, and
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ii) Estimation of the levels and patterns of

consumption.

However, in our case, the models for both of the
estimations above have already been developed by the
researcher mentioned ecarlier in the introductory chapter. So
the parameter in terms of which the number of consuming house-
holds and the levels of their consumption are determined
happen to be given to us. We will use these parameters for
blowing up the sample consumption levels in the base year
from which the levels of consumption for the subsequent years
will then be determined. But before we do that, it is proper
to discuss the methodology employed for determining these

parameterse.

3.2 Estimagtion of the Number of Consumers : 4 Review
342 a) Data Base: The objective of the study of the above

sald researcher was to estimate the levels and the patterns
of consumption of the forest-based commodities. For this
purpose, the city of Shillong which is the capital of
Meghal aya has been selected for sampling as the area of the
study on the following considerations:

The city of Shillong includes = Shillong Municipal
area, Nongthymmai, Mawlai, Pynthorumkhrah, Shillong Cantonment
end Madanrting. The population' of the individual units of
the Shillong city are as follows:



Table 2. 1
Acea Populgtion
1+ Shillong Municipal ity 1,09, 244
2. Nongthymmai 219558
L4, Pynthorumkhrah 10,711
5. Shillong Cantonment 6,620
6+ Madanrting 6,165
Total 1, 74 703

Thus, greater Shillong is a conglomerate of the city
of Shillong, townships and the villages on the periphery. Out
of a totsl population of 13,35,819 of the State of Meghal aya,
Shillong, accounts for as much as 1,74,703. Thus, the
popul ation of Shillong constitutes 13.08% of the total
popul ation of the State. On the one hand, the greater
Shillong includes the most modernised, developed and the
oldest urban centre of the state, on the other hand, it also
includes rural areas. Thus, it represents g certain traits
of both the rurality and the urbanity though the villages on
the periphery may be relatively more developed and modernised,
especially in comparison to the very remote areas. Being the
oldest and the most developed city of the State, Shillang isa

highly cosmopolitan area both in its dempgraphic structure
and outlooke. The population may be classified according to
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levels of income into three distinct groups of the higher
income group, the middle income group and the low income group.
But there is no objective method of determining the cut off
points for these groups. The range of incomes of these groups
may therefore be quite arbitrary. The levels and patterns of
consumption differ from one income group to another. The
differential consumption behaviour across the socio-economic
groups which are broadly related to income levels can conve~

niently be brought out by the study of these three groups.

The study is based on primary data regarding consump-
tion collected through a sgmple survey of the households from
Shillong during the late 1984 and early 1985. It is worth-
mentioning that the households have been considered to be the
better sample units® than the individual consuming units as
the consumption decisions for both the durable and non-durable
commodities are taken by the family for the family as a whole.
But once purchased, the durable goods are used by all the

members of the family over a period of time.

As cen be seen from the table 3.1, total population of
the Shillong Municipal area alone is 1,09,244 which consist of
21,289 households according to the 1981 census. Of the total
households, 106 households were selected for the sample survey
through stratified systematic sampling. Due to the
non-response either because of ‘the non-availability of the

respondents or their refusal to give interview, informations
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could be collected only for 98 households. Thus 3 households
remgined in the group of non-response (the questionnaire for

household survey is reproduced in the appendix=1) .

All the households are not the consumers of all the
commodities under consideration. Whether a particular
household is the consumer or the non-consumer of a given
good, depends on tie income and the preferences of the house~
hold and the price of the commodity. Other factors, such as,
size of the family, social status of the family, educational
status, occupation, habits and tastes, etc. also affect the
consumption decisions. Some 0of these factors are inter~
related among themselves and some of the factors are qualita-
tive in nature. It is neither feasible nor is it desirable
to include all the factors that may be envisaged to affect
the levels and patterns of consumption. Besides, the
influence of the most of the economic factors may be captured
by income. Therefore, it has been assumed that the income
is the factor that exercises the most decisive influence upon

the decisions of a household whether to purchase a given
commodity at a given price at a given point of time. Of

course, the decision at a given point of time is with
reference to the price that prevails in the market at the
given instant. But price variations will have to be taken
into account if the changes in consumption through time are

to be considered.
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3.2 p) Models for Estimating the Number of Consuming
Housgholgds ‘

Iwo mathematical models have been developed for estimating
the number of eonsuming households for each income group

separately for each commodity.

Model~1 : Probability Regression Model:

The first model is probability regression analysis. For
each commodity, the total sample of 98 households has been
divided into a mumber of income groups. The probability of a
household belonging to a given income group belng a consumer
of a given commodity has been estimated separately. The total
number of income groups for each commodity has been obtained
by dividing the range of income by the price of the given
commodity. This has been preferred to the conventional method
of dividing the sample arbitrarily into income groups. 4s
price differs sharply from one commodity to another, price
itself has been used to divide the income range for obtaining
income groups for different commodities. The probability of a
household belonging to K-th income group being a consumer of a

good has been calculated as follows:

ceveccane (3.1)

where Cik is the rmumber of households in K-=th income group who
are the consumers of 1-th good, and C, is the total mumber of
households in the K-th income groupe.
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Naturally, Pik + Qik = 1
where, Qik is the probability of a household of K-th income

group not being a consumer of the i~th item.

In order to calculate the number of income groups,

implicit price has been used as the diviser.

The formuls for calculating the implicit price is as

follows:

vV,
Implicit Price = Ql

i
where, Qi is the guantity purchased and Vi is the money value

;’iS 1,2, so s ey n
of commodity i.
Now,

Range = Maximum Income = Minimum Income.

So,

Number of groups (N} = Implicitgﬁrice.

It is interesting to note that both the size and
number of these groups vary from one commodity to another
because of the very approach of calculation. This sgpproach
comprises two'steps: 1) the range of income is determined by
the usual method of taking the difference between the highest
income of the sample households and the corresponding lowest
income, and 2) the inecome range has then been divided by the
implicit price of the particular commodity. The rationale is
that whether g particular durable consumer good is purchased

or not purchased by any household is determined mainly by two
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factors: the price of the commodity and the level of income
of the household. Higher the price of a commodity lower is
the probability of its being purchased by the people
belonging to lower income group. Alternatively, higher the
level of income, greater is the probability of a household
to be the consumer of those goods whose prices are high. 4s
income differs from one household to another, probability of
consumption varies across the households. Again, as income
of the given household varies, its probability of consumptioﬁ
also changes with time. A4s the household moves from the
lower to the higher income level, it may tend to be trans-
ferred from the non-consumer to the group of consumers of a
given good. Hence, for evaluating the influence of these
two factors (i.e., price and income) a frequency distribution
according to the levels of income has been prepared for each
commodity. The frequencies of households in each income
group are subdivided into two categories =-— consumers and
non-consumers for each commodity. This information has then
been used to estimate the probability of a household in each
income group as being a consumer or non—consumer of the given
good. Such frequency distributions have been prepared for

each of the 35 commodities separately.

Obviously, these probabilities have been calculated
on the basis of the data collected through the sample survey
of 98 households. But for projecting the number of consumers

and non-consumers in a given income-group at some future date,
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there are two possible courses of action open to ones One
may assume that the probability of being a consumer or non-
consumer remgins constant through time. This implies that
the factors that governed the consumers' decision to consume
or not to consume the given good in the past would not change
at all. But the factors like, price, income, education etc.
do change in the course of development of an economy. The
pattern of income distribution also does not remain constant
through time in an economy that is growing rapidly. Therefore,
the assumption of constancy of the probability of being a
consumer or non-consumer does not appear to be an appropriate
one. If this assumption is relaxed, then one has to know as
to what are the factors that determine the consumers
decisions to purchase or not to purchase a given good. 4s a
first approximation, we postulate that income is the only
factor that exercises the most decisive influence upon the
decisions of a household whether to purchase the given
commodity at a given price at a given point of time. There-

fore, the probability of consumption has been treated as

a function of income. The influence of income on the consump-
tion probability has been estimated from the following

regression model:

1, L A 4 n
1, cooc: m (3.2)

o

i
where, Pik is the probability of consumption of i-th item by a
given household of the K-th income group,

Yk is the average income of the K-th group,
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Ui is the stochastic disturbance term, and,

ag and a, are the intercept and slope parameters which
have been estimated by the Ordinary Least Square Method.
Therefore, all the usual assumptions of OLS are made here

also.

Model~-II : Logit Analysis

Logit analysis has aglso been used as an alternative to
the probability regression model in order to test the hypo-
thesis that the logit of the ratio of consumers to the
probability of non~consumers of different commodities is a
function of income of the households. The logit function3

may be specified as:

P

g = b + b lOg Xa ss e (3'3)

log
1-pP 0 1
a

where, Pa is the probability of a household of the a~th income

income group being a consumer,

X, is the average income of the a~th group.
b1 is the income elasticity of the ratio of consumers to

non—-consumers o9f a particular durable good.

The left hand side of equation (3.3) is known as the
logit of the variagble.

The functional equations estimated from both the probgbi-

lity regression model and the logit model for all the thirty-
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t (2.81287) (~4.53903)
P = 0,406063 + 0.000157 Y
£ b (1.55961)

log T:g“ = 0.462653 ~ 0.006454 X _
(0.162881) (~1.41833)

P = 0,275658 - 0.,000312 Y
t (=2.890009)

log T=P§“' = =11.4736 - 0.002206 X_
a

(=9.91732) (=1.19044)
0.155612 = 0,000199 Y
t (=6+29194)
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R®=0,753129

R2=0,004077

R%=0. 387555

RZ=0.,005097

R%=0.010237

R%=0,0006218

R%=0.772423

R%=0.173713

R%=0,058707

RZ=0.0201 14
2

R™=0,528317

R%=0,014255

R%=0.291975



2742

2841

2842

29.2

3041

30,2

3141

312

3241

3242

33e1

33e2

3441

3442

P

10g o =9.82091 ~ 0.004700% X,
& 7‘12;"
t (~7.78508) (~2.32596)
P = 1.0829 - 0,000189 v
t p (=4 .43118)
a__ _ -
t b (7.4595)  (1.37265)
log 7:£%- = 6.49894 + 0.003122 X
a

t (2.7457) (0. 823977)
P = 0.21146 + 0.,000109 Y
t P_ (1.50623)

a
(-3 2021) (o 190684)

P = -0,007078 + 0.000338 Y

t .
P (1.437)

log ——P-~ = =14.6991 + 0.005684 ¥

a
(=9.33703) (2. 25711)

P = 0.330172 - 0.0000196 Y

t 5 (~0.3899)

log 7:527 = =13.9435 + 0,004859 X,
t (~8.33476) (1.89334)
P = 0.073505 + 0,000084 Y

t P (3.07697)

log -—Ir-- = =11.8566 - 0.000994 X
t (-9.14184) (-0. 478664)
P = 0.330122 - 0.0000196 v

t 5 (-0.3899)

log -?:ﬁh—— 443924 - 0,002241 X,

a
t (1. 63294)(-0.520325)
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2
R"=0,052315

R%=0. 169804

R®=0.018865
R%=0,00688

R%=0, 10667
R%=0.000

SV e 372
R%=0.22787
2
R%=0,00

=V 5599

R%=0.032464

R®=0.403437

R2=0,0023319

R%=0.005599

R%=0.002755
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35.1 P = 0.822854 + 0,000207 Y R%=0.,398551
t o (7.67958)
a _ 2_
3542 log T:r;—- = 8.24016 + 0.00663 Xa R —00075715
t (5.63968) (2.8334)

A comparison of the results of both the models reveals
that the results of probablility regression model is more
satisfactory than those of the Logit analysis., In both the
models, income has been considered as explanatory variable and
it is found that for 25 commodities in the first model and 18
commodities in the second model, the levels and patterns of
probability of consumer has been explained by the level of
income of consuming household. So income has rightly been
chosen for predicting the level of consumer probability in our
model. However, the coefficients of income (according to the
probability regression model) are not significant for the \
following six commodities:

1 Chair made of wood,

2+ Chair made of cane,

3. Fancy articles made of wood,
44+ Alng made of wood,

5. Sports goods made of bamboo,
6. Broom made of bamboo.

This implies that, this model is not capable of !
explaining the changes in the consumption probabilities of

these commodities. There may be two reasons for this:
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i) Either, there are some economic factors other than
income that determine the consumption probability of these
commodities, or,

ii) the consumption of these goods are universally prevae~
lent in the sample irrespective of the levels of income of the
households with the result that consumption probabilities do

not vary sufficiently between the different income groups.

Since the probability regression model fits the data
better than the logit model, we have chosen the results of
this model for projecting the probability of a household of a
given income group being a consumer or non-consumer of a
specified good in the target year. The projection of the
levels and patterns of ineome distribution becomes a prerequi-
site for the forecasting of consumption probability. For
this, the Pareto Income Distribution is fitted to the primary
data relating to the income-levels of the sampled households.

According to the Pareto Law of Income Distribution,h the
cumul ative frequency distribution curve of persons earning
more than the particular amount of income takes the shape of a
hyperbola:

N(Y) = &Y 5

The simplest way of demonstrating it is to plot N(Y)
against Y on the graph paper with a logarithmic scale on
either axis, and to see whether the plotted points lie on the
straight line:
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log N(Y) = log 4 =B log ¥ (3e44)
where, N(Y) is the number of households having an income level
of 2= ¥,
A and B are the parameters of the distribution.
By definition, N(Y) decreases monotonically with the

increasing Y.

The Pareto law is usually assumed to represent the
distribution of incomes or other economic phenomensa at upper
levels as it does not graduate the distribution of low income

values well.

The parameter 4 may then be defined as 4 = OB, where,
YO is some low level of income above which the Pareto Law
graduates the rest of this distribution. The value of the
Pareto's constant B is regarded as a measure of the inequality
of income; a high value of B corresponds to a stecper decline
of N(Y) with increasing Y, and henc,to a greater degree of

income inequality.

The Paretian frequency function is

Y
This function holds for Y)YO- If Y_g' YO’ the frequency is

assumed to be zero. The cumilative function is then
Y
B
N(Y) = (.?Q._,) for ¥2» Y .

If YO is arbitrarily selected as some low value of income

such as the modal value, or some other a priori value, the
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distrubution then depends on only one parameter, B.

The estimated Pareto Distribution for our sample 1is as

follows:

log N(Y) = 7.42993 - 1.8051 log Y

It is observed that the value of individualﬁ(2 for an
income level of less than Rs. 1000/~ ranges from 87.70 to 2.9,
whereas, the estimated value of.’l.':2 for all the 98 households
is as high as 476434,

This implies that the Pareto Distribution fits our
data for the higher income levels. But, this is the inherent

feature of this distribution.

Now assuming that the income distribution of the State
follows the pattern of tne same Pareto law, we convert the
sample number of households,in each income bracket into the
number of households for the State as a whole. This has been

done as follows:

Total population in the given year is divided by the
average size of the households* for deriving the total number

of households:

Dy
e =N (3.5)

A TR e

* The method of determining the average size of the households
has been discussed in detail in the next chapter.
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where, n, is the total population in year t and Sy is the
average household size. Then, the projected net domestic
product is allocated among these households, households in

each income group, N being determined according to the

kt’
Pareto Law of Distribution. For this purpose, we have made

5 projection of the State

use of the 7th five year plan's
Domestic Product and the level of population for the State

of Meghalayae.

The estimated average income of each income group has
then been used to estimate the probability of consumption,

P,,» given the estimated values of &, and a, of model (3.2).

1
Total number of consuming households of i~-th good at t—th time
is then given by EPikat' Thus estimated, the total

number of consuming households in the base year (1984-85) for

each of the thirty five commodities are shown in Table 3.2.

Twenty-nine commodities out of the thirty-five goods
studied are durable goods. The remaining six commodities are
fuel goods, and hence, are non-durables. Thus, the estimated
number of the consuming households as above for the 29 durable
goods does not imply that the commodities have been purchased
by them in the base year itself. For the time being, we are
interested in finding out the number of households who consume
these goods irrespective of the date on which the goods have
been purchased. Through the questionnaire that had been

canvassed we have found out the date of purchase of the goods,
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- - —e——m A R - T

Sl

R A

Total number

e Commodities 5f Sonsuming
households
1. Almirah made of wood 146950
2. MAlmirgh made of mixed variety 37458
3. Chair made of wood 265087
L. Chair made of cane 129662
5+ Chair made of mixed variety 60509
6. Table made of wood 262205
7. Table made of cane 72034
8. Table made of mixed variety 48701
9. Bed made of wood 273815
10. Fancy article made of wood 184408
11. Fancy article made of cane 190171
12. Fancy article made of bamboo 175764
13. Stools, benches, desks made of wood 97967
14. Stools, benches, desks made of cane 28814
15. Stools, etc. made of mixed variety 74916
16. Coach, sofa made of wood 34576
17. Coach, sofa made of cano 66272
18+ Coach, sofa made of mixed variety 23051
19. Bookrack made of wood 54746
20, Bookrack made of cane 40339
21. Bookrack made of mixed variety 43221
22. Hanger made of wood 69153
23. Alng made of wood 106611
24, Firewood for cooking 109492
25, Charcoal for cooking 112374
26, Free dry branches etc. for cooking 11539
27. Wood collected from forest for cooking 14407
28. Match Box 259324
29, Fuel for heating rooms 24747
30. Sports gtods made of wood 63390
31. Sports goods made of cane 20169
32. Sports goods made of bamboo 25932
33« Sports goods made of mixed variety 17288
34. Broom made of bamboo 83560

35. Broom other than bamboo

27719

Ly - -
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the purchase price and the income of the consumers during

the period in which the good has been purchased.

The income elasticity of the consumption probability

for the probability regression model is calculated as follows:

e, = a —e (3.6)

where, ay is the slope coefficient of the regression of

consumption probability on income,

Y denotes the average income of the consuming households
belonging to the given income groups, and P denotes the

probability of the consuming households.

This elasticity can be defined as the ratio of the
proportionate change in the probability of consumption to the |
proportionate change in income per consuming unit. These {
income elasticities of consumption probability are reported

in Appendix~II.

3.3 Model for Estimating the Levels and Patterns of
Consumption:

The levels and patterns of consumption decisions are
greatly influenced by the price of the good and the consumer's
income. Generally, an increase in income induces consumption .
to increase. As against this, a decrease in income induces

consumption to decrease. Thus, consumption and income are



63

directly related. The quantum of change in consumption of
a good induced by a change in the income may be defined as
income effect. Similarly, a change in the price also
affects consumption. But unlike income, generally the rela-
tion between price and consumption is inverse. The change
in consumption in response to a change in price may be
defined as price effect. Conventionally these two effects
(price effect and income effect) are measured through the
price elasticity and income elasticity. These two elastici-
ties determine the patterns of consumption, given the levels

of income and price and the changes therein.

The elasticities for all the thirty-five commodi-
ties under consideration have been estimated from constant

elasticity function which is as follows:

log E b, + b, log P

138 = o ] + b, log Yoo+ Vg (3.7)

it
where, Eijt is the average expenditure on good i by house=
holds belonging to j—-th income group at t-th time period;

Pit is the price of the i-th good at the t-th period; and

th is the average income of the households belonging to Jj=th

income group at t-th time period; Vit is the disturbance

tem, aIld bo) b1’ bz

autonomous consumption, b

etc. are the parameters; bO represents
1 is the price elasticity and b2 is
the income elasticity.

Given the data relating to prices, income and

expenditure in the base period, elasticity co—-efficients may



be estimated from the model. The model may also be adopted
for the projecting or the forecasting of the consumption
levels. Given the price and income elasticities, Eijt may be
estimated from the function by substituting the projected
values of Pit and th for different values of te The advan-
tages of adopting log-linear model of this type are:

i) At each point of the demand curve, the elasticity
remains the same;
ii) Logarithmic transformation of the linear function
offers distinct technical advantages in regression analysis,

especially if the heteroskedasticity happens to be present.6

iii) If the non-linearities affect the variate values
and their inter-relations, log transformation of the data

takes their caree.

iv) Then, the change instead of the absolute variate
values are related functionally. The constant elasticities

are estimated at the average levels of the changes.

The estimated functions of the constant price and
income elasticities of consumption for each of the 35 commodi~

ties are reported below:

1+ log E1 = 0.177673 + 1.05381 log P, = 0.110992 log Y

t  (0.900421) (26.2246) (=~1.69296)
R%=20493128
2. log E, = 2.72705 - 0.299774 log P2 + 04490753 log Y,
t (=2.23531) (2.83412)

R%=0.419968
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E3 = =0,353088 + 1.3166 log P3 + 0.,074654 log Y3
t (-0.99487) (9.10242) (0.602804)

R® = 0.513786
E, = 0.182495 + 0.881897 log P, + 04153442 log Y,
t  (0.188402) (2.20067) (0.768696)

R® = 0.103539
Bs = 0.004516 + 1.05884 log P5 + 0.068069 log Y5
t  (.0045008) (2.12546) (0,233247)

R® = 0.222534
Eg = 04214325 + 1.12%55 log Py = 0.089279 log Y,

t  (0.751785) (10.9851) (=0.790669)

R® = 0.607605
E7 = 1,10632 + 0.717346 log P7 ~ 0.176514 log Y7
t  (1.23789) (2.20933) (~0.854827)

R® = 0.196879
Eg = ~0.244385 + 1.08112 log Pg + 0.0227661 log Yq
t (-0.852824) (5.05987) (0.165849)

R® = 0.603875
Eg = 0.921387 + 1.23387 log Py = 0+390305 log Yg
t  (3.09594) (15.99) (~3.48733)

R% = 0.731505
Byg = 17258 + 0.776516 log P, = 0.396668 log Y,
t (3.52833) (5.382) (-2.00877)

R® = 0.312203
E11 = 0.204254 + 0.611391 1oé P11 + 0,229462 log Y11
t (0.38229)  (3.8806) (1.16386)

R® = 0.212658



12.

13.

14.

15.

16.

17

18.
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20.

log

log

log

log E

log E

log

log

log

log
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t
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E14
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= 0.683167 + 0.655708 log P 5" 0.03632 log Y

(1.55159)  (4.96428) 1 (~0.236173) *
R® = 0.288093
= =1¢19333 + 1.25656 log P13 + 0+337425 log Y13
(-2.94617) (8.66486) (2.37013)
R® = 0.728659
= =0,706055 + 1,27045 log P14 + 0.17511 log Y14
(~0.601881) (4.32129) (0.461115)
R® = 0.656271
= 04151978 + 1.15544 log P15 =~ 0126953 log Y15
(0.957095)  (20.7962) (~1.83086)
RZ = 0.953778)
= =.000061 + 1.00002 log P16 + +0000153 Y16
(-0.53136) (30280.3) (0.502868)
R2 = 1
= .000244 + .999878 log P,, + 000008 log Y,
(3123.28) (0.052251)
RZ = .999998
= 000122 + 1.00003 log P18 + 0 log Y18
(39266.60) (0.00000)
RZ = 1
= 0.804138 + 1.10982 log P19 - 0.329346 log Y19
(1.61519) (9.00297) (=1.73079)
R® = 0.8109%
= 0.00002 + 1.00002 log P,, + .000007 log Y,
(12841.40) (0.000581)

R® = .99725
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25.

26,

27

28.

29.

log E
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= =0,0000305 + 0.99996 log P + »0000076 log Y2

21 21
t (=0.54553)  (43367.9) (0.36449)
R = 0.99875
log E,, = 0.42896 + 0.742241 log P22 + 0.015564 log Y22
t (0.68886) (1.30654) (0.064132)
R® = 0.07971
log E23 = -0.367127 + 1.19736 log P23 - 0,009323 log YéB
t (=1.31505) (14.3209) (~0,100106)
R% = 0.846622
log E24 = 3.27295 -~ 0.924805 log P24 - 0.125885 log Y'24
t (1.78767) (=0.747957) (=0.484119)
R® = 0.0198408
log E25 = 3.60797 =~ 643064 log P25 ~ 0.094711 log Yé5
t (2.57507) (~1.61374) (=04319969)
R® = 0,066555
log E26 = 6.62209 -~ 3,8208 log P26 - 0.01984 log Y26
t (100.772) (-78.4982) (=2439079)
R® = 0.999353
log E,, = 5.50781 - 2.70605 log P,, = 0.068420 log Y,
t (1416969) (=0.914221) (~0.95614)
R® = 0.147779
log E,g = 0,922455 = 0.287674 log P,g + 0.05848 log Yg
t (1084914) ("0~57869) (00501317)
R% = 0.005391)
log E29 = 008125 + 205 log P29 i 0010836 Yég
£ (0.03026) (0.02803) (=0,66457)
R® = 0.091556

1
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30. log Epn = =0.469727 + 1.3594 log P, + 0.145416 log Y

30 30 30
t (~0.970049) (10.5135) (0.868098)
R® = 0.83404
31. log E31 = ~0.142822 + 0.613884 log P31 + 0.,243576 log Y31

t (=0.10345) (1.07299) (0.552762)
R = 0.,159776

32. log E32 = =1.24634 + 1.10932 log P32 + 0.44567 log Y32
£ (-2.03981) (5.06501) (2.02687)
R = 0.,794573
33. log E33 = 0.542603 + 1.3327 log P33 =~ 0.148927 log Y33
£ (0.454899) (3.30365) (0.26957)
R% = 0.804773
34 1log E34 = 0.113335 + 1.52766 log P34 =~ 0.,096746 log Y34
t (0439579) (5.1314) (~0.94821)
R% = 0.47903
35« log Bz = 0.387848 + 1419029 log P35 = 0.074245 log Y35
t (0.43416) (4.33726) (=0.808316)
R = 0,178318

The t-values show that the price elasticities of the
consumption expenditure of 30 commodities are statistically
significant. 4s against this, the income elasticities of the
consumption expenditure of 10 commodities only are significant.
It is interesting to note that the income has emerged as the
significant determinant of the consumption probability of 29

goods for the Erobability L .
Lregression model, whereas, it is found to be the major
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determinant of the per household consumption expenditure of

only 10 goods according to the log-linear model.

Given the prices of the commodities, average income-
level and the estimated number of consuming households, the
total consumption expenditure on the i-th good will be given
by

Eie = % Pix Ykt Bix (3.8)

2 B

where, Eik is the expenditure on i-th good per unit of consu-

ming household of the k—th income group.

The levels of consumption expenditure Ej¢ of 35

commodities are reported in table 3.3.

NO TES

1 Government of Meghalaya, Directorate of Census Operation,
Shillong, 1985.

2 Cherinichoysky, Dov, in his "The Economic Theory of
Household and Impact Management of Nutrition and
Related Health Programs, World Book reprint series,
No.121, Washington, Page 228, says
"The household ... is the basic socio-economic
unit that makes most decisions about investment

in human being and about consumption'.
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For details, see, Theil, H., Principles of Econometrics,

John Wiley and Sons Inc., New York, page 632.

For details, see, Cramer, J.S.,, Empirical Econometrics,

North=Holland Publishing Co., 4dmsterdam, page 52.

Government of Meghalaya, Seventh Five Year Plan 1985-90
and Anmual Plan 1985-86, Draft Proposals Vol., I.

Op. cit., Cramer, J.S. Empirical Econometrics, page 31.
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Levels of Consumption Expenditure (in Rs.)

La ot T Lo -

ERE B o T » -

Sl. no. of } Total consump- ? Sl., no. of | Total consum-
commodities | tlon Expenditure | commodities | ption Expen-
j i !diture

1 92582909 19 2959568

2 59111724 20 1322715

3 77227796 21 2312323

4 29885804 22 524179

5 28560248 23 11016115

6 55896862 2L 53962037

7 7238696 25 82945497

8 34312777 26 1625644

9 67637781 27 1679548
10 5202149 28 23743705 1
11 8126006 29 3848653 |
12 4506589 30 1490283
13 25463583 31 359009
14 1593990 32 609921
15 20852869 33 904849
16 14266058 34 760360
17 45100084 35 488931

-y
@

15345281

Bl e - - -



CHAPTER -~ IV

PROJECTION OF THE LEVELS OF CONSUMPTION
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41 The projecting of the future values or the forecasting
as it is called, refers to the "prediction of values of
certain variables outside the available sample of data —--
typically, the prediction for other times or places".1 Thus,
g Xy eeees X
at time %, the problem of forecasting is to predict the values

given the observed values of the variables, X

of the Xi's for some future date t + m or even for the past
that has not been observed, t-m. The time interval represented

by m is called the forecast horizon.

4Le.2 Methods of Forecasting

- W

There are various approaches to the forecastinge.
Expert opinion refers to the traditional approach to the
forecasting. Accordingly, the forecasting is done on the
basis of the informed judgement of the expert(s) acquainted

with the phenomenon in question.

A modern variant of the method of expert opinion is the
Delphi Method -according to which the judgements of a panel of

experts are put together in order to obtain forecasts. Each of
the experts is consulted and then their forecasts are presented

in summary statistical form to all.

4 more formal approach is Persistence Forecasting which
is based on the assumption of the future replicating the past
or present in some important respects. The future may repli-

cate the past in three ways:
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1) The present value of the variable may remain invariant
through time;

2) The direction and the quantum of the change in the future
variate values will be the same as in the past;

3) The variable will change at the same rate at which it
had changed in the past. The deceleration/acceleration of the

rate is also included in it.

The third approach is more popular. This approach is
also more scientific than the other two.

Another approach to the forecasting is the method of
using the leading indicators. To use this approach, a
forecast of y is based on another variable x, which is the
leading indicator; and where y at time t depends on x at time
t=1.

The forecasts may be short~term forecasts or the long-
term forecasts. By the long-term forecasts we refer to those
for which the forecast horizon exceeds some prespecified
level. The long-term forecasts may also be obtained by

developing a succession of short~term forecasts.

4.3 As already stated in the introductory chapter, the
target year or the forecasting horizon, in our case, extends
upto the year 1989~90 which may be considered to be the

short-term forecast.
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However, the forecasting of any variable is done on
the basis of the present value(s) of the variable(s). Thus,
in order to project the levels of consumption of the thirty-
five forest-based commodities under consideration upto the
year 1989-90, the first task is to estimate the levels of

consumption of these commodities in the base year of 1984-85.

However, this has been done as discussed in the earlier

chapter III. These estimated base year levels and patterns

of consumption constitute the present values for our purpose.

4s has been discussed in the earlier chapter, the
most important factors, among others, that determine the
levels of consumption of a product at a given point of time,
are
i) the existing number of households;
ii) +the levels and patterns of income distribution of
these houscholds; and

iii) +the product prices.

Hence, in order to project the levels of consumption,
we first project the number of the households, their income

distribution and the prices of the products.

4.4 For projecting the number of households and their
income distribution, we have taken the Seventh Five Year
Plan’s2 projection of the State Domestic Product (as is done
in the draft proposal) for the State of Meghalaya as the base.

However, the Draft Plan proposals contain neither the mumber
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of households nor levels and patterns of income distribution
among these households. The plan contains only the total
population and the State Domestric Product both of which have
been projected yearwise upto the year 1989-90.

So far as the population is concerned, it is stated
that, "For the purpose of the plan, it is expected that the

growth rate of the padt decade would, at least remain 4
constant". The population of the State for 1984=85 has been
estimated to be 14.94 lakhs which is expected to rise to about

17.17 lLakhs by the end of the Seventh Plan on the basis of the
1971~81 decadal growth rate of 32.08%«

This projected population has been converted into the
number of the households as follows:

The estimated total population has heen projected
accgrding to the age and sax structure.3 For this, the single-

Year age and sex distribution of 1981 census has been taken as

base. The age and sex structure of the population in 1981 has
been as follows:

o) om of
P = P1 + P1
0 _ om of
P2 = P2 + P2
. [ [ (4.1)
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where, P stands for population; the subscripts 1, 2, ¢sey k
refer to age=group; superscript o refers to the base year; and
m and f denote male and female respectively. K goes from O
to 100. As in the cesus report, it is assumed that no one

survives after 100 years of age.

Children born in the base year will belong to the
first age group in the next year. But all of them do not
survive. Hence, let us denote the birth rate by b and survi-

val rate by s = 1-d, where, 4 represents death-rate.

Thus, age and sex specific population of the base
Year gets converted into the age and sex specified popula-

tion of the next year:

P: = s pom . gTpfpof

1 _ .m.om f of

P2-s1.1- +s1P,1

1 _ _m pom f pof

Py =5, Py" + 53 Py

(4.2)

1 _ om £ of

Py = Sgeq Preq * Si-q Py

where, Prg and Pg in the first row denote total male popula-
tion and total female population in the base year. Similar

projection has been done for sucessive years upto 1990.

Obviously, the death, and hence, the survival rates
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have been postulated to differ both across the age and sex
The mortality rate is high among the infants and reaches to
peak at the old ages It is also a little higher for the
males than the females in all age-groups and almost every-

where in the world.

But the 1981 census report provides neither the age
and sex wise death rates nor the birth rates. It reports

only the standard death rate and the standard birth rate
which are some kind of average of the total birth and death

rates over the decade of 1971-81. The population growth
rate used for the population projection in the Seventh Plan's

draft proposals is also based on the average birth and death
rates of 1971-81.

Since the age and sex specific death rates or birth
are not availagble, we have assumed that these rates are the

same in all age and sex groups.

The projected age and sex structure of the population
has then been converted into the mumber of the consuming
unit by using the 'adult equivalent scale'h, - .
which has been formulated by the National Council of Applied
Economic Research. This has been done because it is the
number of consuming units rather than the mumber of persons

which affects the levels and patterns of consumption.

The adult equivalent scale is as follows:
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Age and Sex of consumer

H '
S1. No. g Sex é Weight
i g
1 Male above 14 years 140 Cols
2 Female above 14 years 0«8 celUs
3 Children between 10 to 14 years 0+8 coue
L Children between 1 to 10 years 047 cous
5 Children bclow 1 yesar 040 ceue

The caloculated total number of consuming units according to
the 1981 census report were 1078777.6 and the total nmumber of
households was 255935. On an average, the rumber 5f the
consuming unit per househosld was 4.215« d4ssuming that this
average size of the househrlds remain the same for the
successive years for which projection hos been done, we con
convert the projected nmumber of the consuming units for each

Year into number of households.

4,5 For projection of income levels also the Seventh Five
Year Plan's Projection of State Domestic Product hes been

used as the base. The Plan dres not give the income=-level

as suche It gives the State Domestic Product that has been
projected yearwise upto the year 1989-90. Given these
projected State Domestic Product, the estimated Pareto
Distribution of Income (as is discussed in chapter-III) and

the projected mumber of households, we project the pattern of
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income distribution and the levels of income upto the target
year 1989~90. The projected income per household in each
income bracket has then been used to estimate the probability
of a household in a given bracket being a consumer. The
projected income per household and the parameters of the
equation (3.2) together furnish the estimates of the probabi-
litles of the consuming households across the income groups

of different goods.

Then, the multiplication of the number of the total
households in each income~group by the respective probabili-
ties yield the projected number of the consuming households
for each of the products. The number of the consuming
households projected thus have been sggregated over income-
groups for each year separately. These projected aggregated
numb-r of consuming hous-holds for each Jood and for each of

the projected years are reported in table 4.1.

4s has already been stated in the earlier chapter
(Ch. III), 29 out of the 35 commodities are durable goods.
Hence, the estimated total number of consuming households in
1984-85 for any of these commodities, will not purchase the
commodity asgain and again in the projected successive years
of 1985-86, 1986-87, 1987-88, 1988~89 and 1989~-90. The level
of consumption expenditure on any commodity denotes that
expenditure which is incurred to make new purchases of the

comnodity in that year. We assume that the new purchases of



Table 401

Projected Total Number of Consuming Households

cotnmo d%ties | '1 985-86 ?“1986 87} 1987-88 1988 8’9. 1989—90

S o e

PR Ry "

ilb7504 148046 148667 149279 149854

1
2 39959 42623 45489 48540 51788
3 272413 279917 287777 295815 304029
4 133705 137861 142221 146697 151290
5 66687 73490 81029 89327 98461
6 270038 278079 286509 295152 304006
7 70981 69936 68943 67954 66969
8 54760 61568 69258 77897 B7600
9 281147 288649 296505 304530 312723

10 189968 195677 201663 207802 214093
11 196288 202583 209189 215978 222953
12 181432 187266 193388 199681 206146
13 101262 104659 108226 111898 115676
14 31393 34200 37277 40626 Lh268
15 78249 81723 86396 89221 93202
16 39021 44033 k9715 56121 63343

17 68830 71481 7h272 77161 80150
18 27887 33735 40831 49411 59787
19 56893 59118 61462 63890 66403

20 42114 43962 45915 L7948 50063

21 47623 52470 57840 63750 70253

22 73325 77742 82467 87467 92756

23 109382 112215 115181 118208 121295

24 106133 102868 99755 96722 93766

25 116351 120458 124775 129227 133818

26 11073 10625 10200 9791 9397

27 14064 13727 13406 13090 12780

28 265483 271763 278338 285029 291835

29 232605 240715 249238 258025 267079

30 65834 68367 71034 7379% 76649

31 23537 27464 32062 37426 43679

32 29543 33654 38357 43710 49803

33 18871 20597 22492 24559 26811

34 85770 88031 90398 92815 95282

35 28620 29548 30522 31523 32552
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the durable commodities are made by the new consumers of the
commodities in the projected years. For this purpose, we
assume that the increased number of consuming households in
each year are the new consumers or purchasers of the
commodities in that year. Hence, we find the projected
rumber of new consuming households or purchasing households

for 29 durable goods as follows:

Nojp =N ji = N (4.3)

pi cit cit-1
it is the number of purchasing households of the
and N

N
where, D

i=-th commodity in t-th year, N are the estimated

cit cit—-1
total number of consuming households of i-th commodity in
t=-th year and t-1 year respectively. Thus derived, the
estimgted total humber of purchasing households are reported

in ta.ble Ll-oZo

4,6 In order to find out the projected levels of
consumption expenditure, we are required to project the
prices of the products as well. For this purpose, we have
collected information about the prices through a primary
survey of the various selling units of the respective commo~
dities for the years 1984-85 and 1985-86. But, the prices
of the same commodity, say, Almirsh made of wood, have been
found to be differing depending on the variations in size as
well as the quality of wood used in its production. In

order to overcome the first difficulty, we have collected the
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Table 402

Projected Number of Purchasing Households

sy g Maadie e 0L o
T oy L 1985-86  1986w87 1987-88  1988-89 1989
e s e f s e £ e WAt et
1 55y 5h2 L2 603 521
2 2501 26 64 2266 305! A2k4g
3 7326 7504 7860 8038 8214
4 Lo43 4156 4360 L476 4593
5 6178 6803 7539 8298 9134
6 7833 8041 8430 8643 8854
7 1053 1045 993 989 985
8 619 688 769 863 973
9 7332 7502 7856 8025 8193
10 5560 5709 5986 6139 6291
11 6117 6295 6606 6789 6975
12 5668 5834 6122 6293 6465
13 329 3397 3567 3672 3778
W 2579 2807 3077 3349 3642
15 3333 3474 3673 3825 3981
16 Lih5 5012 5682 6406 7222
17 2558 2651 2791 2889 2989
18 4836 5848 7096 8580 1037¢€
19 2147 2225 2344 2428 2513
20 1775 1848 1953 2033 2115
21 h403 4847 5370 5910 6503
22 L4472 L4 17 4725 5000 5289
23 2771 2833 2966 3027 3087
24 - - - - -
25 - -— - - -
26 - - - - -
27 - - - - -
28 - - - - -
29 - - - - -
30 2444 2533 2667 2760 2855
31 3368 3927 4598 5364 6253
32 3611 4111 4703 5353 6093
33 1583 1726 1895 2067 2252
34 2210 2261 2367 2417 2467
35 4901 4928 L4974 5001 5029
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price information for the commodities on an average standard
size. In order to overcome the second difficulty, we have
taken the weighted averages of the prices which have been

calculated as follows:

_ ‘P, X,
5 .-:Z{j-_& ig (6u1)
2 X5

where, f’i is the weighted average of the price of i-th commodi-
ty, Pi q
of wood, Xiq is the weight eattached to the i-th commodity made
of gth variety of wood, and

is the price of the i-th commodity made of q=th variety

Xy, = s (4.5)

where, miq is the money value of the total nmumber of i-th
commodity made of q-th variety of wood and Mi is the total
money value of all the i'th commodity.

Thus, depending on the weighted average of prices of
both the observed years (1984-85 and 1985-86) we have projected
the prices yearwise upto 1989-90. For this purpose of
projection, w2 have assumed that the prices of various products
change at the same rates at which they have changed during the
years actually observed.

Now, using the projected prices and income we project

the consumption expnditure incurred on various commodities by
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adopting the log-linear model (3.7). However, the estimated

parameters of the model have been assumed to remain constant.

We adopt equation (3.8) of the earlier chapter to
arrive at the levels of total consumption expenditure for
each of the commodities. The projected levels of consumption

expenditure on the commodities corresponding to the number of
consuming households of 6 non-durable cozmmodities as ?.oj;n e ax o
table 4.1 andnmmber of purchasing households ofatab

are reported in table 4.3.

NOTES

1 Intriligator, M.D., Econometric Model, Techniques, and
Applications, Prentice Hall of Indig Private Ltd.,
1980, page 509.

2 Government of Meghalaya, "Seventh Five Year Plan 1985-90
and Anmigl Plan 1985-86' Draft Proposals, Vol. I.

3 For details of the model see Prakash, S., "Projection of
Occupational=-Educational Structure of Manpower", Artha-
nijnana, March, 1971.

4 National Council of Applied Economic Research, New Delhi,
All India Rural Household Survey, Vol. I, page 53.



Projected Levels of Consumption E:penditure (in Rs.)

81, no, of

1989~90

sommodities 1985=86 1986=87 1987=-88 198889
Eprbolrpieegeisiisjeirare it Ay ot ibatretiat eitibeots it )
1 350383 344398 396720 387524 375820
2 4111369 4545317 5059851 5558647 6092797
3 2464320 2715472 2969508 3249603 3789447
n 984915 1068882 1182694 1279509 138272
5 2973966 3338300 3769425 4225922  473661¢
6 1707907 1795314 1924063 2028685 2132757
7 107743 109014 105735 107583 109562
8 4328126 4929741 5643768 6425343  731286(
9 1807998 1853594 1949702 2004886 206414l
10 159072 165846 175270 182257 194014
11 279241 306565 342719 374753 409153
12 151336 162185 177354 189923 203324
13 893802 959245 1046344 1116876 1189730
14 153399 179283 210805 245884 286334
15 927941 968273 1025722 1070962 1118263
16 1872367 2155310 2494512 2871105  330449C
17 1791956 1911716 2071845 2207601 2351177
18 2740609 3330027 4063312 4932985 599079
19 115981 120417 127326 132593 138215
20 605 10 65512 71968 77884 84240
21 239435 267991 301848 337757 377824
22 32250 34806 38036 41050 44269
23 297495 316191 342662 361969 382047
24 48065513 44500697 41250684 38267092 2959255
25 85154970 87466963 89957784 92547208 95240947
26 21314 22253 25855 28812 31709
27 386321 34229 31063 29161 26195
28 24594345 25469628 26353042 27225970 28121221
29 10050862 11609684 13351680 15401512 178114¢9
30 61980 69252 78516 87409 97213
31 63824 79051 98167 121334 149634
32 93742 117369 147204 183287 227695
33 86020 97502 111388 126521 143655
34 10321 10875 11747 12327 12952
35 8145 8612 9282 9790 10352
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51 In economics, production is understood as the transfor-
mation of inputs through technical processes into output. By
inputs we refer to the resources that are used in the produc-
tion processes, and by outputs we refer to the goods and
services that result from the completion of these processes.
The technological inter-relations between inputs and outputs
that are functional in nature are known as production func-
tions. The production function shows the maximum amount of
output that can be produced from a given set of inputs used
with a given technology. Alternatively, it may refer to the
minimum quantities of inputs that are required to produce a

given quantity of output,

A very advanced method of expressing the functional
relationships between inputs and output has been developed and
introdquced by Wassily W. Leontief in 1936 which is known as
Input-Output system. The input-output system refers to a
general equilibrium solution for all the sectors existing in
a given economy. The basic idea is that the sectors are inter~
dependent. A proportion of the total outputs of the different

sectors flow as inputs into other sectors of the economye.

For determining the levels and ' patterns of produc-
tion of forest-based industries, we have preferred the use of
the input-output model. Hence, it is essential that we
discuss first the basic features of an input—output system.

Then we may highlight the particular version of the model that
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we have developed for our purposese.

5.2. a) The Basic Input-Output System : A Resume1

Let there be only two producing sectors in an economy:
1) agriculture and 2) industry. Then in the tabular form we
shall have the following

Table 5.1
& Basic Input-OQutput Table
Industries To -! _Intermediate Dem jF inal f Total
Fx?m B dgricul ture | iﬁd'guisétlr'y' ' Demand}' Demand
Agriculture X1’l X12 f‘l X1
Industry X21 X22 f?_ X2

In this table X4 refer to the output of i~th

J's
industry going to j~th industry as input where i=1,2, and
j=1’20 f

X

j1g 2re the final demands for the i-th products.

its refer to the Gross-Output of i~th sector,
XO is the total supply of labour in the economy,
XOj's refer to the quantity of labour required by the Jj~th

sector,

Rowwise addition of the intermediate demand, i.e.
Xij's’ and the final demand fy gives the corresponding gross
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output Xi'

Thus, we have:

X1 = X11 + X12 + f1 (5°1'1)
Xy = Xpq + Koy + £, (5e142)
Xg = %94 * %o, (54143)

These are known as the balance equations of the soctors. The
balance equation reveals that the total output of any industry
gets completely exhausted in meeting the two types of demand -
intermediate demand and final demand. The intermediate demand
refers to those quantities of various goods and services

produced by the different sectors of the economy that are

required to be used in the production processes of the
economy. 4s against this, the final~-demand component of total
demand refers to that component of the demand which is used to
satisfy direct consumption needs of the private individuals/
households and the government; investment requirements and

lastly, net foreign trade, lees, imports minus exports.

Looking at the table columnwise, we obtain the input
structure of each of the industries. When columnwise entries
for a particular industry are divided by the gross-output
figure of the corresponding industry we get the input-
coefficients of that industry. Thus, denoting the input-

coefficient of the i-th product in the Jj—-th sector by a5 we

X,
have a.. = -:—iL (5.104)
iJ Xj
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Relation (5.1.4) can be rewritten as

Xig = a4 Xy (5.1.5)
Now, putting relation (5.1.5) in (5.1.1) and (5.1.2) we get

Xy = ag Xy +a, X + 1

(501-6)
o =3y X + ey X + 1,
or (mayy) X -2, X, = £,
(5.1.7)
and ~a54 X1 + (1-a22)X2 = f2
Putting equation system (5.1.7) in matrix form we get
1-a -~a. 1 X f
11 12 1 1
= ; (501-8>
may, 1Tay X5 f,
or, 101 324 2 Xy [f1'
O 1J fay ey X, i 2
or, (I - a)X = F (5¢1.9)
or, (r-0"% = x (541.10)

As can be seen, in relations (5.1.9) or (5.1.10), 'A' demotes
the matrix of the input coefficients, 'I' is the identity
matrix, 'X' is the wvector of gross outputs, and 'F' is the
vector of final demands. These equations are defined as the

structural relations.

It is obvious from the above that once we have the

matrix A and the vector X we can easily obtain the vector F



which gives the amount of each commodity available for final
use. Similarly, when & and F are given, we could solve for
Xe While such a result would be just tautological for the
year for which the table is constructed, it would be substan-
tive when we have to compute such vector(s) for some future
period. This, of course, assumes matrix-A to remain the

sames. This defines the static input-output system.

Besides, it is worth-mentioning that the implicit
assumption characterising equation (5.1.3) is that no labour
1s required to produce labour. Because, there is no produc-
tion process by means of which labour is produced in the
requisite quantities for meeting inter-industry demand for it.
It is given and fixed from outside. Hence, the economy is
dependent upon the outside world for meeting its labour
requirements. Thus, since the labour sector is treated

exogenously, the system becomes an open input-output system.

However, there may also be closed input-output system.
In the closed system, the labour sector is endogenised and is
regarded as a production sector, the output of which is
labour and its inputs are the quantities of consumption of
goods and services. Thus, in the closed~system, when the
household sector is endogenised, the final~demand vector need

not be treated separately.

The input-output system may also be dynamic in

nature. In the static system, we are concerned exclusively
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with the current or flow requirements of the production. But
every industry requires some stocks also to carry on produc-
tive activity. These stocks may be of various forms, such as,
buildings, machinery and other fixed assets, stocks of raw
mgterials, finished goods, goods in the process of production
etc.. Hence, in order to obtain a complete picture of the
productive process one should incorporate these stocks also in
the analysis. The information pertaining to these stocks at
any point of time can also be put in a tabular form analogous

to the current flow matrix as follows:

Tgble-é o2
Industries To ~» Stock requirement
Frgm dgriculture ! Industry
e - {
Agriculture S 44 312
Industry S54 S0
where, s;, represents total stocks of i-th product held by

J=th sector. Thus, while each column represents a vector of
stocks, held by the given industry, each row shows the amount
of particular commodity held by the various industries at a

given moment. Dividing these entries by the yearly output of
the relevant industry we obtain a capital-coefficient matrix.

Let us call it B, Thus, we have,
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S
J X.j

Although the 'B!' matrix is obtained by the operation similar
to the one by which 'A' was obtained, the 'B' matrix differs
from ‘'A' in that it involves an additional time dimension. The
output in the denominator and the stocks in the mumerator

relate to different points of time.

An implicit assumption in the system described by
(54149) or (5.1.10) is that the necessary stock requirements
are automatically met. Such an assumption is Jjustifiable if
our requirement to produce the gross output vector X is less
than or equal to the capacity available in each industry. If,
however, the X vector needs more stocks than are available,
then the additional capacity should have been created earlier.
This would mean the inclusion of investment, which was
considered as one of the constituents of final use, within the

model .

If the additional capacity required is given by the
vector AX then the stock requirement of the various commodi-
ties will be given by BeX. With this, equation (5.1.9) will
be

(1-4)X = C + Bax (5.1.11)

where, C is the vector of final demand excluding investment

requirements. (5.1.11) can also be written as

X - AX -BaX = C (5¢1.12)
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If we define the rate of growth of the output of the

i=th commodity as

then, &X = GX (541413)

where, G is a diagonal matrix of growth rates having gy in
the —i~th row and the i-th column. Using (5.1.13) we write

equation (5.1.12) as

(I-A-BG)X = F (5e1414)
or, X = (I-4-BG)"1F (51415)

or, X = [x-m(:-a)i&"“ (1-a)"1 F

This system is known as the Leontief Dynamic Input-
Qutput System.

5e¢2.b) Ngture of the Production Function Implicit in the
Input-Output System

The Leontief system directly tell us nothing about the
production processes that are at work to turn out outputs X1
and XZ' But certain properties of the production processes
are deducible from the information contained in Table~5.1 or
in the balance equations. It is clear that the agricultural
sector produces only agricultural goods whereas industrial
sector produces only mamifactured goods. Agricultural goods
can not be produced in the industrial sector or vice~versa.

This implies that there is no Jjoint production. Besides, it
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can also be inferred that the process to produce agricultural

goods uses X,, units of agricultural goods, X21 units of

industrial g;;ds and XO1 units of labour to produce X1 units
of output. Similarly, industrial sector uses X12, X22 and
XO2 units of agricultural goods, industrial goods and labour
respectively to produce XZ units of mamufactured goods. Thus,
there is one and only one production process to produce each
of the two goods. It is, therefore, inferred that for
producing any given good, there exists one and only one
production process. In other words, there is one to one
correspondence between the mumber of goods produced in the
economy, mumber of sectors into which the economy is classi-

fled, and the nmumber of processes that are available to

produce these goods in the economy.

But we cannot discover the pattern of responsiveness
of the various inputs used in the production processes if the
scale of output is changed. This difficulty has been easily
solved by Leontief who assumes the constant returns to scale.
This implies that the inputs get multiplied by the same scalar
by which the output is multiplied. Hence, the production

function 1is linearly homogeneous of degree zero.

Leontief has assumed not only constant returns to
scale but he also made a far stronger assumption of the
fixity of these coefficlents. He also assumed the usual

property of the convexity possessed by the isognants. It



implies the assumption of generalised diminishing returns.

The above assumptions are combined with the assump-
tion that each production process requires a certain minimum
amount of each of the commodity and primary factor inputs in
order to produce a specified amount of output of the given
good. Its implication is that there are other production
processes in existence which need more inputs than the
P rocesses in use. The rationality and motivation of earning
maximum profits always induce the producers to adopt only
that technique of production which is the most efficient one
of all. But various techniques of production embody combing~
tions of labour and capital and also other inputs in diffe-
rent proportions. It is as if producers were substituting
one factor for another while they choose one technique in
preference to others. But the substitution choice is exerci-
sable only before the selection of a given technique. Once
the selection is done, the factor proportions become fixed
and no substitution can then take place between one factor
and another. Thus, production coefficients become fixed for
any scale of output once the technology has been chosen, and

the chosen technology remains invariant by assumption.

53 The Model

In order to determine the levels of production of the

thirty-five forest-based commodities to match with the
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estimgted levels of consumption, we have adopted the following

input-output model:

(I- Y Io-a =1 F F o
[_Z;_‘ e e e -_—?.T..:_ﬁ'.l ..1 1 -—F-‘—rr (542.1)

where, the subscript f refers to forest-based sectors and n

refers to non-forest-based sectors.

4ds can be seen the economy has been partitioned into
two segments:

i) forest-based sectors, and

ii) non-forest~based sectors.

By applying the Frobenius~Schur's formula for the
inversion of partitioned matrices this system can be solved as

follows:

X R+ RMR, | RM F
£ 22 e g——l-}—...._a-.—_ s T-f (5 022
[ *n L "Ry M ] [ " |

where, R = (I"'A.ff)"1

= - 1
RZ- (I A ) Afn, and,

M= o ) T a7 3T ()

Solving for the levels of outputs we have
/
=4¢R M .
X £+R2 R, RZM] [Ff Frg (5.2.3)

ad xy=[m fu}. [r, N (5.2.4)

-t et -
- > -
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However, our interest lies in determining Xf rather than Xn'

5.4 Data base and the Methodology

In order to determine the levels of production of the
forest~based sector by using the above model it is required
that we have to have an input-output system for the economy as
a whole where both the forest-based and the non-forest-based
sectors are considered. Hence, either we adopt an input-

output table which is readily available, or, we prepare one.

Our study relates to the economy of the State of
Meghalaya for which we do not have a readily available input-
output table, nor, the limited time period allow us to go for
the preparation of such a table for the State of Meghalaya.
Hence, we have made use of the latest national level input=
output table (60 x 60) prepared. by the Central Statistical

Organisation at 1973~74 prices.3

We assume that the economy of Meghalaya also consists
of the same 60 sectors. These 60 sectors are, however,
divided into two groups = (i) forest-based sectors, and (ii)
non~forest based sectors. Under the first group, we include
those sectors which produce the thirty-five forest-based

commodities under considerstion.

According to the definitions of sectors as specified

in the national table our thirty-five commodities are produced
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by the following three sectors:

i) Forestry and logging - This sector produces five
commodities (Com. no. 24, 25, 26, 27, & 29).

ii) Wood and Wood Products except Furniture - Eleven

commodities are produced by this sector. (The commodities

are - Com, no. 10, 11, 12, 22, 28, 30, 31, 32, 33, 34, 35).

iii) Furniture and Fixture - This sector produces 19
commodities (Comc No. 1, 2, 3, L}" 5’ 6’ 7’ 8) 9) 13’ 14) 15’

16, 17, 18, 19, 20, 21 & 23).

Thus, these three sectors constitute our forest~based
sectors and the remaining 57 sectors constitute the non-forest

based sectors.

dccordingly, our partitioned input-coefficient

matrices will be of the following orders:

Aff is 3 x 3; Afn is 3 x 575

Ahf is 57 x 3 and Ann is 57 x 57.

We derive the final demands for our three forest-based
sectors by aggregating the levels of consumption of the thirty
five forest-based commodities according to the sectoral

classification described above, Thus, we have the following

m
Fdft = gi; Cidt (5341)
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where,F ;5. is the final demand of the d-th forest-based sector
at t-th time, Cidt is the level of consumption of i-th commo-
dity produced by d-th sector at t-th time and 1, +¢e., m,
refer to the commodities produced by the d-th sector.

However, our purpose is to estimate the impact of
production levels of forest-based commodities on deforesta-
tion. Therefore, we are not interested in finding the output
levels of the non~forest~based sectors. Hence, we assume that
the final demands for the products of these sectors to be

Zero.

So far as the input structure of the sectors are
concerned we have assumed the aij's of the non~forest-~based
sectors at the level of the state to be the same as they are
for the national economy. But we replace the input-coeffi-
cients of the forest-based industries of the national economy
by the state level input-coefficients. This implies that the
input-structure of the non-forest-based sectors are assumed to
be the same at the state and the national levels, whereas, the
input-structure of the forest~based sectors at the level of
the state is assumed to be different from the national input

structure.

For determining the input-coefficients of the forest
based sectors of the state economy we have collected data

from the production units of each of the thirty-five forest-
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based commodities.

Nineteen out of thethirty-five commodities fall in the
category of furniture, and, therefore, are assumad to be
produced by the firms that produce furniture. According to
the Directorate of Industries, Meghalaya, there are 41
registered units in the state which produce furniture. Out
of these, 22 firms are located in the capital city of Shillong.
Shillong is, thus,éscéxlnogfg Lfgii?ef:;lecollecting the information
about input-structure of these 19 commodities. We have,
conducted a primary survey of all these 22 furniture producing
firms. The questionnaire used in this survey is reproduced in
the Appendix~III. The input-requirements and the total outpu®s
of all the 22 firms have been aggregated to find the input~
coefficients of the sector ~- furniture and fixture,

Of the remaining 16 commodities, the following two are
not produced in the state-:

i) Match-box, and

ii) Sports-goods made of mixed variety.

For the rest of the commodities, as the production units
are scattered throughout the state and excepting only one or
two units most of the firms are located outside the capital
city of Shillong we found it difficult to conduct the sample
survey of all the units producing each of the 14 commodities.
However, the necessary informgtion about the input-structure

of these commodities has been collected from the following
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three official sources.
i) Directorate of Industries, Meghalaya,
ii) Meghalaya Small-Scale and Village Industries
Board; and
iii) Forest Department of Meghalaya.

The input-coefficients of the two sectors - forestry
and logging, and, wood and wood products except furniture,
have been calculated on the basis of the data provided by

these three sources.

The three forest-based sectors draw their inputs from
21 out of the 60 sectors into which the economy hags been
divided. Therefore, the inputs supplied by the other 39

sectors to the three forest-based sectors are zero.

The input~coefficients of the forest-based sectors
derived thus give us the matrices Aff and Ahf' Therefore, we
replace the national matrices by these modified partitioned

input-coefficient matrices Aff and Anf which have been
preparcd by us for the state.

Given all the terms on the right hand side of equa-
tion (5.2.1), we can solve for the levels of outputs of forest

based sectors with the equation system (5.2.2) and (5.2+3),

But, in order to find M in (5.2.2) or (5.2.3) we need

to find out the following inverse: rakl "'
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=1

< - ) - )
Ei’ $(I-4 ) 1An§§ g (1-d, ) 1 Afn}j

This, in our case, is the inversc of a matrix of the order
57 x 57 corresponding to the 57 non-forest-based sectors. The
inversion of such a big matrix is not possible without a
powerful computaer. 4s a first approximation, therefore, we
have aggregated the gross outputs and the input~requirements
of the 57 non-forest—~based sectors into ones. From this, we
have derived the input~coefficients of the non-~forest-based
sector. Similarly, we also aggregate 57 rows of the matrix
4 ¢ Prepared at the state~level into 1 rowe 4s a result of

n

these aggregations, the order of the matrix Aff remains the
Same as it was, i1.e., 3x3. But, the orders of the other

matrices change as follows:

Afn becomes 3x1,
Anf becomes 1x3,
and Ann becomes 1x1.

Thus, 57 non~forest—-based sectors merge into one and our
economy now conslsts of altogether four sectors out of which
three are forest-based sectors and one is non-forest~based
sector. Now, the system becomes handy and we can readily

calculate M and consequently, Xf.

Empirical Findings

The estimated yearwise final demands for the forest-based
goods are given by the following vectors:
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1985-86 1986~87
143277345 14358299
{ 859911 BL4561
}L 27930222] 30973697
1987-88 1988-89 1989~90
14456584 146221613 142650947
1078265 1202130 1348606
34757680 38623318 432198381

It is worthnoting that these final demands for the forest-
based goods refer to only private consumption.

The following is the partitioned input~coefficient

matrix for our generalised four-sectors economy:

lA'

%r;414051 374273 »303579 7 004001
013579 . «1631517 .000013 § .003269
000034 000008 027080 § 003091

e e e e e e e e e e e e e e e e '§° e e

033698 191451 127306 L .369871

Assuming that this input-coefficient matrix remains
the same, and given the yearwise final demand vectors the
solution for Xf yield the following yearwise gross output

vectors:
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1985-86 1986-87
2630180 65263000}

5379455 5532090
| 28785298 3 191610%

1987-88 1988-89 1989~90
6910200 574446000 (279213000
574632 5980666 6243024
35808901 39785948 44514735

These yearwise total gross outputs of the three sectors
are then disaggregated into thirty-three commodities (since 2
commodities are not produced in the state) by assuming that
their proportions in the total final demands and hence, outputs
are the same as in the base year. The gross outputs of commo-

dities thus derived are reported in Table 5.5.

Notes
1. This section is prepared on the basis of the following

references:

i) Bharadwaj, Re and Mathur, P.N. = "The Input-Output
Economics = 4 Resume", Economic dnalysis in Input-
Qutput Research Association, Poona, 1967.

ii) Bez, K. = Introduction to Input-Output Techniques.
Goel Publishing House, Meerut. 1983. Chap.~1.

iii) Prakash, S. - Leontief open and closed input-output
models, A paper presented in Refresher Course in
Quantitative Economics. 26th Nov, to 16th Dec. 1984,
NEHU, Shillong.



105

2, Milana, Ce., Direct and Indirect Requirements for Gross
Qutput in Input. Output Analysis. Metroeconomica,
October 1985 vole. XXXVII, no.3, pp.285.

3, Input-Output Transactions Table. 1973-74. National
Accounts Statistics. Central Statistical Organization.
Deptte. of Statistics. Ministry of Planning, Govt. of

India, September 1981.



Projected Levels of Production (in Rs.)

Table é » 2

W —y-

——

SL* 198586 1986-87  1987-88 1988-89  1989-90
1 361110 354877 408718 399189 387080
2 L237231 4683612 5212779 5725972 6275337
3 2539765 2797785 3059319 3347423 3902982
4 1015068 1101404 1218464 1318024 1424150
5 3065014 3739872 3883429 4353129 4878531
6 1760194 1849938 1982255 2089753 2196651
7 111042 112331 108933 110821 112844
8 4460630 5079733 5814459 6618757 7531958
9 1863349 1908961 2008669 2065236 2125987

10 995127 961149 934055 906739 898139
11 1746884 1776675 1826430 1864418 1894068
12 9L6732 939931 945161 L4878 941236
13 921165 988431 1077990 1150496 1225375
14 158095 184738 217181 253285 294913

15 956349 997734 1056744 1103200 1151767

16 1929689 2220887 2569957 2957530 3403503

17 1846816 1969882 2134475 2274054 2421620
18 2824512 3431346 4186204 5081476 6170279
19 119532 124081 131177 136584 142356

20 62362 67505 74145 80228 86764

21 246765 276145 310977 347924 389144

22 201750 201716 202703 204226 204932

23 306603 325811 353025 372865 393493

24 88235342 82213567 76786508 71745989 65415589

25 156321000 161592000 167452000 173514000 180103000

26 39127 41112 48129 54019 62066

27 70917 63237 57832 54674 51272

28

29 18450677 21448508 24853626 28875900 33682143

30 387736 401345 418430 434865 450022

31 399272 458134 523155 603644 692692

32 586434 680203 784485 911863 1054055

33

34 64566 63025 62443 61327 59958

35 50954 49910 49466 48706 47922




CHAPTER ~ VI
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ECOLOGICAL IMPLICATIONS OF THE LEVELS OF
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6.1 The levels and patterns of production of the forést-
based industries, like any other industry, are determined by
the levels and patterns of the demands for their products.
Higher the demand for the forest—based commodities, higher
will be the levels of thelr production. The basic inputs of
forest~based sectors are various kinds of forest resources,
eege+y wood, bamboo, canes, etce.. Hence, the higher levels of
production in these sectors require greater quantity of forest
_ resources to be used as the inputs in their production
processes. This, in its turn, requires a faster rate of
deforestation. Since, forest plays an important role in
maintaining the ecological~balance, a faster rate of defores-
tation will hamper the stability of the ecology.

Thus, estimation of the ccological impact of the
levels and patterns of production of the forest-based
industries involves the following steps:

i) Estimation of the levels and patterns of demand for
the forest-based commodities;
ii) Estimation of the levels and patterns of production
to match that level of demand as in (i) above;
iii) Estimation of the area required to be deforested to

meet the demands to produce that level of output as in (ii)
above; and,

iv) Estimation of the impact of this deforestation on
ecological-balance.
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The levels and patterns of consumption of forest-
based commodities and the corresponding levels of production

have been estimatced as discussed earlier.

In the present chapter, we shall discuss how the area
required to be deforested to meet the demands to produce the
estimated levels of output is determined. We shall also
discuss the ecological impact of this deforestation.

6.2 Estimgtion of the reguired to be forest
6.2 a) Methodology and Data-base:

In order to determine the area reguired to be
deforested, first we have converted the yearwise estimgted
levels of outputs in money terms into quantity terms as

follows:

Aut (641)

where, Xirt refers to the total output of commodity i in
quantity terms at t-th time;

Ximt refers to the estimated total output of commodity i in
money terms at t-th time.

These Ximt's are reported in table 5.5.

Pit denotes the projected prices of i-th item at t~th time as

is done in section 4.6 of chapter IV.

We have the data about how much of wood, or for that

magtter, any other forest-product is required to produce 1 unit
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of each of the 35 commodities under study. Therefore, we can

find out the total wood requirements to produce Xirt as:

W, = X (602)

S T T
where, Wi denotes the total wood requirements to produce i~th
commodity, and,

Wy denotes the wood requirement per unit of commodity
i. |
Therefore, total quantity of wood required to meet the input
demands of the forest-based sectors will be given by {Wi.

But, all the commodities, say, Almirahs made of wood,
are not produced out of a single variety of wood. Given the
available qualities of wood in a particular region, the
qualities of wood used in producing particular units of the
commodities differ according to the variations in consumers'’
choice and demand. Therefore, we are required to distinguish
batween the wooden varieties as the average wood-yield per
tree for different varieties of trees are different. Hence,
the number of trees required to be cut will also be
different even for the same quantity of wood requirements.
Accordingly, the required area to be deforested will also
differ.,

Therefore, we have found the requirements of diffe-
rent varieties of wood separately. This we have done as

follows:



110

At our sample-level, we have the data about how
many of the i-th commodity are made of the g-th variety of
wood, From this, we find the proportion of i~th commodity

made of g-th variety of wood as:

_ Mg (6.3)

whetre, niq is the number o ieth commodity made of g-th
variety of wood; and Ny is the total number of i-th
commodity produced. Now, we assume that these proportions

of i-th commodity made of g~th variety of wood (i.e., Ky )

's
q
in the sample level total outputs remain the same for the
output-levels of the State as a whole in the base year as
well as for the estimated levels of outputs in the projected

years. Thus, by denocting the number of i-th commodit ies

made of g-th variety of wood by Niqt we have
Niqt = Kinirt (6.4)

Now, the equation system (6.2) gets generalised as

Wiq = Vigt*ig (6.5)

where, Wiq denotes the total wood requirement of g-th
variety for producing i-th commodity, and “iq refers to the
per unit wood requirememt for iwth commodity made of g-th

variety of wood.

Total wood requirements of g-th variety for pro&uoing
all the ftrest-besed .commodities.¥will be given by 1§wiq.



111

This can be converted into the number of trees of gq-th
variety required to be felled if the average wood-yield per
tree is known. Hence, these informatirns about the approxi-
mate quantity of wood yielded by an average tree for each of
the g~th variety of trees have been collected from the Forest
Department of Meghalaya. With the help of these informations

we have found -
2.0,

4 Y
q

where, zq denotes the number of trees of g~th variety
required to be felled, and Yq is the wood-yield per g-th

variety of tree.

The required area to be deforested to meet the demand

for Zq is, then, given by

Qq = _?Q,,__ (607)

where, Sq denotes the approximate number of trees of g-th
variety grown per sq. km. of area. The data relating to Sq
have also been collected from the Forest Department of

Meghal aya.

The total area required to be deforested has, then,
Secr found asj{@q.

6.2 b) Empirical Findings:

The total requirements of various varieties of forest~

products, Eiwi » Oobtained according to the methodology

q
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discussed above are reported in Table 6,1 and 6.2 below:

Table 6. !
Wood, Requirements
Trade Name Scientific Name (?ﬁaggft%t)

1. Pine Pimis kesiya 807644

2 Sal Shorea robusta 118772

3. Teak Tectona grandis 349272

4. Tita~Chap Michelia champaca 197699

5. Poma Cedrela Toona 139566

6. Gamari Gmel ina aroborea L5144

7. Khokan Duabanga Sonneratioides 66203

8. 8Siris Albizzia stipulata 443443

9 Jaman Eugenia jambolana 260561
10. Haldu 4dina cardifolia 106849
11. Mundani Acrocarpus fraxinifolius 2224
12. Chaplash Artocarpus chaplasha 1374
13. Simul Bombax ceiba 1593

ngle 602
Requirements of other Forest Products
Products Quantity (in ton.)

1. Bamboo 227

2« Cane 89

3+ Broomsticks 1139

g »
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In order to meet these requirements of forest-products,
the estimated total forest ares that will be required to be
deforested, qu, during the forecast horizon of 5 years, is
476 sqs kms approximately.

6.3 Ecologigal-Impact of Deforestagtion in Meghglayags

Meghalaya forest is a genetic treasury of the plants
and animals. The variety of vegetation ranging from sub-
temperate to tropical is due to diverse topography, variation
in rainf3ll and differential climate of the state.

Although rainfall is assured, it differs in intensity
and quantity from region to region and from altitude to
altitude. As variations in rainfall are considerasble even in
comparatively small areas they cause noticeable effects on
distribution of plant and floral species. The plant and
floral species of the state is, therefore, extremely varied.
The Khasli and Jaintia Hills differ from the Garo Hills in not

having the characteristic grass vegetation.

In the upper hill regions from 1500 mts. and above
from sea level especially in the central plateaus of Khasi
Hills, coniferous pine vegetation are prominent. This extends
further east upto Jowal and Passi in Jaintig Hills but the
growth of the pine trees in the drier regions are stunted and
cannot reach their normal heights. Oaks and rhododendrons on

higher altitudes are common.
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In the middle hill slopes between 900 mt. and 1200
mts. altitudes, temperate forests and grasslands abounds
Vegetation in these altitudes differ according to the diversi-
ty of slopes found in different regions. In Garo Hills, over
this altitude there are rich temperate forests where Poma,
Lampati, Fir, Chilauni trees are found. In the Khasi Hills,
over the same altitude, we find dense temperate forests in
West Khasi Hills District. Among other trees, Laurel or
Sinkoli trees which yield bay-leaf (Tezpatta), are found in
abundance on the southern slope of the West-Khasi Hills, i.e.,
in Nongkhlaw region and below the Mawsynram and Cherra

Plateau.

In the lower hill of the sub-~tropical region,
deciduous forests and grass=-land occur in many places. Most

of this region falls in Garo Hills.,

The northern hills facing the Brahmgputra valley
are clothed with tropical vegetation. In Garo Hills, the
important trees are Sal, Gamari, Simul, Chaplash, Siris and
Teak. The whole of the hills are covered with mixed ever-

green and sal forests and bamboo Jjunglese.

Meghalaya forest is also the abode of wild animals.
Hamphanggiri, a place 10 km. off Balphakram in the East Garo
Hills district is considered to be the centre of wild
elephant population. Other wild animals found in the forests
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are tiger, bisons, hoolock, bears, barking dear, sambhars,
leopards and slow loris. Apes, reptiles, monkeys, mammals and

bird fauna are also common in Meghalaya forestse.

The state has various species of bird fauna. In the
higher altitudes, smaller birds, like fly-catcher, thrush,
treepie, magpie, mininet, grey-til and backed til, hoopoe and

wood-peqker are found.

In the lower altitude and in deeper forests, horn-
bill, impeyon-pheasant, patridges, wood-cock, florican, barn-
owl, maina, black drongo, whistling thrush and the Himalayan

Great Barbet (Newool) are commonly found. .

Meghalgya is also called the land of butterflies.
Diverse climagtic conditions, luxuriant vegetation, evergreen
hills make the hills of Meghalaya the perfect breeding grounds
of rare species of butterflies. Some 500 species of butter-

flies are found in the state.

Therefore, cutting of trees and excessive extraction

of natural forest resources will automatically hamper and

endanger this genetic treasury of both plant and animal species.

Besides, reduce in the forest areas of a region
implies:

1) decrease in the proportion of oxygen in the

atmosphere of the region;

i1) increase in the temperature of the region; and
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iii) losing the fertility of the soil as well as

causing the soil erosion.

411 these have serious implications on ecology in

general, and on human ecology in particular.

However, according to the National Forest Policy of
1952, in the hilly areas as in the Khasi-Jaintia Hills, 60%
of the total geographical area must be under forests. But,
statistics of the Forest Department of the State shows that
only 37.96% of the area are under forests. Thus, we presume
that the ecology is already unbalanced. On the top of this,
loéing L76 sq. km. of forest area in 5 years to meet only

the private consumption demands for commodities like, fuel,
furniture, fancy article, brooms, etc., is by no means

meagre.

We have not taken into account the Government
consumption and export demand for forest~based commodities

under this study. Besides, the most important sector, viz.,
construction, that requires huge amount of forest resources
is also not taken into consideration. 41l these will be
taken into account at a later stage of the study. But, even
without doeing so, one can easily infer from this present
study that if all these are taken into account the rate of
deforestation will prove to be much higher which will have
very serious implications for ecological-balance. Not only

this, if this rate of deforestation is not matched by the
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implementation of the programme of afforestation then it
will not take long for deforestation of even the total forest

area of the state.



CHAPTER - VII

e

SUMMARY AND CONCLUSION
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The major findings of the study may be summed up as

follows:

The probability of being consumer or non-consumer of
the commodities under study have been estimated with the
help of the Probability Regression model where income has
been used as explanatory variable. It is found that the
pattern of consumption probabilities for 29 out of 35 commo~
dities can be explained by the level of income of the
consuming households. Hence, income has been used as an
instrument for prediction of consumption probabilities of the

forest~based commodities for the projected years.

The Pareto Law of Income Distribution has been used
to project the level of income and it is found that for
higher levels of income the distribution fits the data well.

4 perusal of table 4.1 reveals that the projected
total number of consuming households show positive growth
rates for 32 commodities. For the remaining 3 commodities of
(1) firewood for cooking; (ii) free dry branches, wasted
articles for cooking and (iii) wood collected from forest for
cooking, the number of consuming households show negative
growth. The implication for this may be that some of the
households have been substituting the consumption of firewood

by charcoal or by other fuels like LPG, kerosine, electricity,

etc..
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For estimgtion of the levels and patterns of
consumption of the forest~based commodities the Log-Linear
model is adopted where price and income have been used as

two explanatory variables. According to this model, the

price elasticity of consumption expenditure shows that out
of 35 commodities 29 are positively related with expendi=~
ture out of which 28 are significant statistically. Out of

6 negative price elasticity only 2 are significant
statistically.

The income elasticity on consumption expenditure,
on the other hand, shows only 18 commodities to be positively
related. The coefficient of income is significant only in 3
cases. Out of the 17 negative income elasticities, the

coefficient of income is significant only in 7 casese.

Given these price and income elasticities, and the

projected levels of prices and income, the levels of

consumption expenditure have been projected. The total

consumption expenditure for two commodities have been found
to be increasing at a diminishing rate, for 3 commodities the
increase in consumption shows negative growth rate and for
remagining 30 commodities .the growth in consumption are

positive and are increasing at an increasing rate.

For estimating the levels of production Input-Output
model has been adopted. Given the projected levels of

consumption for five years and the input coefficient matrix
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in the base year, we project the levels of production by
assuming that the input-coefficients of the base year remain
constant for the projected years. Thc results thus obtained
show that the growth rate in the levels of production of our
three sectors of i) forestry, ii) wood and wood products,

and iii) furniture are 46.03%, 15.66% and 5.93% respectively.
The corresponding growth rate in the levels of consumption
expenditure were 20.75%, 4.87% and 5.92%. These growth rates
have becn calculated on the basis of base year levels of

consumption and production.

These high rates of growth of consumption and even
higher rates of growth of production of forest~based commodi-
ties are required to be checked in order to check the
destruction of forest resources and maintenance of viable
ecological balance. 4t the same time it is also necessary to
adopt suitable policy measures of afforestation for mainte-
nance of ecological balance. Hence, we magy suggest some
policy measures to be adopted as a part of ecological
planning.

Policy measures

Some of the earlier environmentalists suggested for
zero economic growth for maintenance of ecological balance.
But, this is not feasible. Even to maintain the current

level of growth, exploitation of the considerable amount of
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natural resources is needed. However, one can also suggest
to prohibition of universal use of various forest-based
products. But this is not feasible in a democratic country

1L ike Indiav

Hence, we suggest that the following policy measures

must be considered for implementation:

i) strict policy must be adopted to control popula-
tion growth, so that growing consumption demand gradually

comes under control;

ii) prices of purely wooden products must be raised to
a sufficiently high level and that of semi~wood and non-wood
substitutes of these goods may be subsidized. This policy
may automatically convert the wooden products into luxuries;

iii) for reducing the consumption of firewood, the
wood saving improved chullas must be made popular among the

common people;

iv) no forest-based industries should be permitted
until and unless they are first cleared with regard to
assured avallability of the raw materials after meeting the
bonafide needs of the local people;

v) social forestry and community forestry programmes

should be made popular among the common mass;

vi) ornamental plants, which may not serve the purpose
of usual consumption of wood but will help in maintaining
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ecological balance, may be planted at a large scale.

vii) research work for identifying fast growing
species suitable for specific climatic conditions must be

taken up.

For implementation of these policies, the sense of
awareness regarding the importance of ecological-balance must
be created among common people, by large publicity through
radio, television. The Government organizations and
educational institutions must take initiative to organise
seminars and conferences to discuss the problem of environ~
mental crisis and to find the solutions for it. Besildes,
importance of ecological balance may be made a compulsory

course content right from school level.

However, we are happy that, ecological viability has
been accepted as one of the important aspect of planning for
growth of our country. The Government of India set up a
Department of Environment in the Sixth Plan. The State and
Union Territory Governments were also asked to set up
structures which could act as focal points for environmentgl
considerations in the state plans and most of the states
have set up appropriate structures. A number of Ministries/
Departments of the Government of India now go into environ-
mental considerations in some detall in their magjor develop-
mental programmes. The centre has proposed to expand its

afforestation programme five times during the Seventh Plan
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by undertaking five million of hectares per anmum. The
Seventh Five Year Plan gpproach paper contains a separate
chapter on 'Environment and Ecology' which assumes proper

management of environmental quality.
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APPENDIX - I

CONSUMPTION AND INCOME SURVEY

Sector : A - Identification Particulars

1e
2.
3
Lo
5.
6.
T

Serial No. of Sample household :
Name of the locality :

drea

House No. ¢

Neme of the head of the household :
Religion: Tribe/Non-Tribe:

Name of the respondent:

Section B -~ Pgrticulars of household members
Sl.;
No.}

Relation |}Sex !Marital | Educa~ | *Primary | Income

1
]
ship with !M/F ! Agel status ! tion |occupa~ ! F rom
the house- ! ! ! ! tion ! pri ySecon~
hold head ! ! ! ! ! | mary} dary
: ; ] ! i i occupation

*1. Self employmemt in small cottage or household industries

2+ Petty business a trade 1« Colee, Porter

3+ Artisan, Craftsman 2. Private employee

L4+ Govte. Employee a. In business

5 (a) State Govte. (b) Central b. In household work

Govte (c) Local Authority.

(d) Public Sector Undertaking c. In private farm.



ii

Section C ¢ Household consumption expenditure

a) ©2 icn of dur forest= roduct

Description Year in Quentity Money value Total Consump-

of item which purchased tion
purchased Mo Voney
) tity Value
1 2a) 2b) 2¢) 3a) 3b)
1. Almirah
1«1 Wood made
12 Mixed
2 . Chg‘ :

2é1 Wood made
2.2 Cane made

2 03 Mixed
Se Table

341 Wood made
3.2 Cane made
33 Mixed

4. Bed

4.1 VWood mede
4,2 Mixed

S5« Fancy article
5.1 Wood made
542 Cane made
5.3 Bambso made
Se4 Mixed

6. Stools, benches
6.1 Wood made
6.2 Cane made
6.3 Mixed

7. Coach & Sofa
7.1 Wood made
7+2 Cane made
7«3 Bamboo made
7.4 Mixed



iii

8. Book rack

8.1 Wood made

8.2 Cane made

8.3 Bamboo made
8.4 Mixed

9. Hanger

9.1 Wood made

10. Alna

10.1 Wood made

10.2 Cane made

11. Sparks gopds
111 Wood made

11.2 Cane made

11,3 Mixed

11.4 Bamboo made
12+ Brooms

121 Made of bamboo
12.2 Other than bamboo

b) Consumption of fuel for cooking ang

liggting
1 2a) 2b) 2¢c) 3a) 3b)

1« Firewood

2. Charcoal

5« Free=dry branches
4L, Electricity

5. Kerosine

6. Matches

7 Gas

8. Wasted articles

¢) Consumption of fuel for heati
1. Charcoal
2+ Fuel wood
3. Electricity
L, Wasted article



iv
Appendix-Il

The estimated income elasticity of consumption probability
caloulated from Probability Regression Model:

1e =24339953
2e¢ 34790039
3¢ =0,017379
Le 0.327184
5¢ 74227887
6. 0,199958
Te =44129349
8¢ 943989171
9 i =0 0101344
104 0,226821
11+« 04423146
126 043106
13 04566197
14. 6.002553
15+  1.622415
16¢  9.800179
17« 1049499
18« 17.707173
19« 14108297
20 14572846
21  7.204897
22« 34163347
23« =04177675
240 "5 0691276
25. 04737024
26. =6.634424
270 "'5 o023978
28. =0,395670
29, 0.695125
30. 1045281
31« 13.536567
32¢ 10841208
33. 64201591
34 =0.1330472
35« 0457174
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Appendix~-IIT

Questionnaire for Production Survey

Section A : Identification Partdculars
1+ Serial mumber of the sample firm:
2+ Nzme of the firm:

3. Ngme of the locality in which the fimm:is situated:
4e Year in which the firm was established:

Section B : Particulgrs of Output

1 v ¥
Sl. |Items Size of the I Variety oij; Output in| Total WSel-
Nos jproduced jcommodities ! wood used | physical ; Output {ling
! in produc-; Quantity 1 producedi{price
tion per unit per

Quan Va~ :
of output: i3ty 1ue %glf

S
e s = =t e o =
R R Y
oot et cn cr s

2« Whether the commodities are produced on the basis of
demand. If yes, then, whether private consumption demand or
Govermment demand or demand from other sources? If no, then

for which prupose the commodities are produced?

Section C : Particulars of the materigls
consumed in the production

pracess

Materials consumed Money Value Quantity
a) Basic materials
b) Chemical & auxiliary

materials



- nlhiiaienatan ‘ -y e

Materials consumed Mongy value — Quantity
——— A e S sty sgypriipein Sl

8) Packing materials

a) E‘%el, electrieity, lubricents,
etcs

@) Materials copsumed for repair
maintenance »f byildiag,
machinery, etc.

S e ey - — e A e a ]
Total » X Working CaPi'bal T Rent ! Inte- ! Wages
IBVeAt- Tl os qugn- Meney | Fhems pr s &

; ey eifis Quan-r Men@* -
ment ? tl‘?; value tity velue peld feder
1 ! i Eéid
i } 1 1 . Lo
e S S —— S———————— om——
Section E : ss of t

- > ry -3 - - -

1¢ Products and Bi-Products, total:
2, Stecks i) Opening stock -
ii) Closing stoek -
i1 Chengein stock (i.e, ii) =~ i))
3« Work done for others: 1) for customaers -
ii) for other fimms -
4 Sele value of goods sold in the same condition as purchased -
5. Petal :
Section F ¢ Grogs V It
1« Total value of materials consumed :
2. Inward transport charges :
3+ Non~industrial services purchased:
4« Purchase value of goods sold in the same condition as purchased:
5. Wages and salaries pald to the workers:

6. Total:
Section G: V-lug—gdded by Mgnmafacture

{Gross Value of output) - (Gross value of input)
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