


















reflovi/s v/herever these occur may be injurioiis to the system. 

Several advanced technologies of production tend to create 

some undersi rable s ide effects -which may have serious adverse 

ef fec ts on the environment. Hence, the planners and pol icy 

makers w i l l have to be careful about the fac t t ha t the mother 

ear th is ecological ly a de l i ca t e system even though i t i s 

as tonishingly r e s i l i e n t within specif ied l i m i t s . Once the 

l imi t s are t ransgressed, however, i r r e v e r s i b l e processes may 

e a s i l y be se t in motion which wi l l make i t impossible for i t 

to r e t u r n to the o r ig ina l s t a t e . 

The environmental effects of the i ndus t r i a l revolu­

t i o n have been massive. We have a global environmental 

c r i s i s - a conf l ic t between development and environment -

caused by i ndus t r i a l and urban pdOLution, i l l -conceived 

management of the environment, thoughtless consumerism, almost 

perverse p o l i t i c a l considerations of defence and above a l l an 

uncontrol led growth of population. These problems are very 

se r ious , but unfortunately, these are not always fu l ly 

recognised or understood i n a l l t h e i r r ami f ica t ions . The 

developed coutr ies of the West r ea l i s ed the implications of 

the modern economic development for ecological balance only 

when serious damage has already been done. 

However, the developing countr ies have an advantage 

i n so far as some of the serious consequences of economic 

development to ecosystem have by now become obvious and these 
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have come to be recognised as such. Some of the damages to 

ecology have been caused by the wrong and improper p r i o r i t i e s 

of development. The developing countries seem as yet to be 

inc l ined to think tha t the negative aspects of economic 

development are bearable i f they bring with them the enhanced 

prosper i ty which i s cur ren t ly enjoyed only by the i ndus t r i a ­

l i s ed coun t r i e s . Perhaps, t h i s i s due to the fact t h a t 

people facing immediate and elementary problems of survival 

r e s u l t i n g from the def ic iencies of nourishment, inadequacy 

of the housing f a c i l i t i e s , want of ever minimum clothing, 

e t c . are hardly able to perceive the adverse effects upon 

ecology or to understand the seriousness of the l i ke ly 

consequences t h a t may become effect ive i n fu tu r e . The lack 

of understanding of ecological effects of technica l develop­

ment have already resu l ted i n many a valuable na tura l 

resources being pushed to near exhaustion. Ecological-

balance has g rea t ly been d is turbed. Indeed, we face a major 

environmental c r i s i s ahead which we may not be able to 

sxjirmount • 

Nature of, t,he ^problem 

Ecological imbalance in the h i l l y areas of the 

nor th -eas te rn region of India in general, and p a r t i c u l a r l y 

i n Meghalaya, i s mostly the consequence of the la rge-sca le 

defores ta t ion tha t has been taking place for long. The 



economy of ths s t a t e can indeed be described as a forest-based 

economy. The fores t s play a dominant ro le in the economy of 

i t s i nhab i t an t s . There are multi-purpose uses of fores t 

resources . For example, fo res t resources are used d i r e c t l y or 

i n d i r e c t l y -

i ) to meet fuel demand for charcoal and firev/oodj 

i i ) to meet demand for conveniences and luxur ies , 

l i ke baskets , furni ture and other household mater ia ls for 

decorat ion; 

i i i ) to meet the needs of the const ruct ion- indust ry 

•which is much more wood in tens ive in t h i s region than what i t 

i s in other pa r t s of the country? 

iv) to meet the demand for n e c e s s i t i e s , l ike brooms, 

e t c . ; 

v) to meet demand for sports goods i n d u s t r i e s ; 

v i ) to meet demand for wooden s leepers for railways 

and wooden railway wagons; 

v i i ) to build vehicle bodies, br idges, e t c . ; 

v i i i ) to meet the demand for fo res t - land for cu l t i va ­

t i o n in the ' s l a s h and burn' method of 'jhum c u l t i v a t i o n ' ; 

ix) to meet the ever increasing demand for land for 

housing which the explosively growing population demand for, 

and for roads and other infrast ruct ioral f a c i l i t i e s tha t expand 

concomitantly with economic development i n general and urban 

development in p a r t i c u l a r ; 



x) for supplying the people -with wide v a r i e t i e s of 

food mater ia ls - r oo t s , shoots, tubers , leaves, e t c . ; 

x i ) to meet the demand for herbal medicines, e t c . ; and 

x i i ) to meet the demand for exports both to the other 

s t a t e s of the country and to other coun t r i e s . 

In order to meet a l l these requirements the pa t t e rn 

of production has to match the pa t t e rns of donand. The i n d i s ­

criminate cut t ing of fo res t s for meeting a l l these d iverse 

demands at an ever increasing scales for fo res t products has 

r e su l t ed i n Isirge-scale defores ta t ion t h a t has been intensify^ 

ing a t very rapid r a t e s . I t appears, therefore , t h a t we have 

given l e a s t importance to the fac t t h a t fo res t s play some very 

important ro les in the maintenance of ecological balance* Some 

of these ro les are described belows 

i ) Trees have an important r o l e i n the absorption of 

carbon-dioxide and i n the re leas ing of the oxygen in to th& 

atmosphere. By converting carbon-dioxide into oxygen, they 

tend to keep the atmosphere heal thy. A hectare of na tura l 

green fo res t s y ie lds 600 kgs . to 65O k g s . of oxygen wi th in 18 

hours in which process upto 900 kgs» of carbon-dioxide i s used 

up» 

i i ) A healthy fo re s t supports a number of micro 

systems of fungus, i n sec t s , birds and other animals which feed 

on each other and depend on each other in a va r i e ty of ways* 
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These organisms contribute to maintain a healthy balance in 

nature* 

iii) Trees keep the delicate ecological balance of 

the soilI the falling leaves provide humus, the nutrients 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 extrones of heavy rain and strong vir^s, 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 tonperature by 3° to 5°C, 

Hence, the extensive use of forest resources without 

proper afforestation will automatically undermine the stabi­

lity of the ecology. 

Some studies have been taken up to st\idy some of 

these aspects by the life scientists. But the study of 

ecology in relation to human society in general ami 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 

problem. 
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0b)je,ctives, ^of ^the A t̂ud};; 

The present study cons t i tu tes the second par t of a 

l a rge r s tudy. The two pa r t s or the s tages of the study are as 

follows: 

i ) Pa t te rns and groirfth of consumption of f o r e s t -

based commodities, and 

i i ) Levels and pa t t e rns of production required to 

maintain such l eve l s and pa t t e rns of consumption through time, 

and the determination of the implications of these pa t te rns 

and leve l s of production on ecological balance. 

The f i r s t pa r t has already been taken care of by 
2 

another researcher of t h i s Department. Recording to the 

study t h i r t y - f i v e forest-based commodities cons t i tu te the major 

items of p r iva te consumption. These t h i r t y - f i v e commodities 

are as followsJ 

1 • Almirah made of wood, 

2 . Almirah made of mixed va r i e ty , 

3 . Chair made of wood, 

4 . Chair made of cane, 

5 • Chair made of mixed va r i e ty , 

6 . Table made of wood, 

7 . Table made of cane, 

8 . Table made of mixed va r i e ty , 

9 . Bed made of wood. 



10. Fancy article made of -wood, 

11. Fancy article made of cane, 

12. Fancy article made of bamboo, 

13. Stools, benches, desks made of wood, 

14. Stools, benches, desks made of cane, 

15. Stools, benches, desks made of mixed variety, 

16. Coach, sofa made of wood, 

^7^ Coach, sofa made of cane, 

18. Coach, sofa made of mixed variety, 

19. Bookrack made of wood, 

20. Bookrack made of cane, 

21. Bookrack made of mixed variety, 

22. Hanger made of wood, 

23• Alna made of wood, 

24. Firewood for cooking, 

25. Charcoal for cooking, 

26. Free dry branches, wasted articles for cooking, 

27» Wood collected from forest for cooking, 

28. Match-box, 

29. Fuel for heating rooms, 

30. Sports goods made of wood, 

31. Sports goods made of cane, 

32. Sports goods made of bamboo, 

33• Sports goods made of mixed variety, 

34. Broom made of bamboo, 

35. Broom other than bamboo. 
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The study of the levels and pa t te rns of consumption of 

these commodities i s based on the da ta t h a t have been genera­

ted by a special sample survey conducted for the iJurpose. The 

study has helped in identifying the determinants of the levels 

and pa t te rns of consumption of these goods. These r e s u l t s 

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

The major object ives of the present study are as 

fol lows; 

a) To estimate t o t a l consumption of these t h i r t y - f i v e 

commodities in the S ta t e of Meghalaya in the base year of 

1984-85. 

b) To project the demand for consumption for these 

goods for the t a rge t year of 1989-90 -which coincides with the 

l a s t year of the Seventh Five Year P lan . 

c) To est imate the leve ls and pa t te rns of production 

of these t h i r t y - f i v e commodities t h a t w i l l be required to 

meet the specif ied pa t te rns and leve ls of denaaid both in the 

base and t a rge t yea rs . 

d) To determine the l i ke ly impact of these pa t t e rns 

and leve ls of production upon ecological balance, espec ia l ly 

de fo res t a t ion . 

iJ[?B>tMses_jpjg_the ..stHAX 

V/e may formulate two p laus ib le hypotheses which can be 

taken to be each o t h e r ' s a l t e r n a t i v e : 
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1) The pa t t e rns of consvunption of forest-based 

products correspond to the ciirrent l eve l s aZ)d pa t te rns of 

production of these goods* 

2) Al te rna t ive ly , the leve ls and pa t te rns of out­

put of forest-based products a t any point of time are de te r ­

mined by the leve ls and patterns of the consumption. 

3) An associated hypothesis -will then be i f 

current t rends of the growth of consxjmption continues for a 

reasonably long period of time, a major por t ion of the 

f o r e s t area v i l l be deforested unless these trends are 

reversed or remedial measures are i n i t i a t e d simultaneously. 

I t may also imply t h a t the levels and pa t t e rns of both 

consumption and production of fo res t produce may not 

correspond to the optimum leve l s and pa t t e rns tha t are 

compatible v/ith ecological equil ibrium. The continuat ion of 

current developmental t rends v/ i l l , therefore , fur ther accen­

t u a t e the ecological disequil ibrium and the discordance 

between ecology and economic development. 

Keeping i n view the above object ives and hypotheses 

of the study the d i s s e r t a t i o n has been organised in to the 

follov/ing chapters : 

F i r s t chapter i s the introductory chapter where we 

have introduced the problem undertaken for stiidy. 
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For our study, i t i s e s sen t i a l to understazid 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 th i s v/e have 

made an attempt to specify the nature of 'ecological ba lance ' . 

Chapte r - I l l i s devoted to the est imat ion of consump­

t i o n - l e v e l s of the t h i r t y - f i v e forest-based commodities in the 

s t a t e of Meghalaya in the base year. V/e have also discussed 

the p rec i s ion of our est imates and problems thereof . 

Chapter-IV discussed the projected levels of consump­

t i o n upto the t a rge t year . 

Chapter-V discusses the determination of the l eve l s 

and pa t t e rns of production to match the estimated l eve l s of 

consumption. 

Chapter-VI discusses the implications of the projected 

l e v e l s and pa t t e rns of production of forest -based indus t r i e s 

for the ecological -balance. k part of the chapter 

attempts to depict b r i e f ly the forest-ecology of Heghalaya* 

Chapter-VII i s the concluding chapter -where v/e discuss 

the major findings of the study and suggest some pol icy 

measTires to t ack le the problem of ecological-imbalances in 

Meghalaya. 
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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 
.productive resources are used.in the. 
/production processes -wittiout therebeing any improvements in 

the quality of the resources and the methods and techniques 

of pj:x)duction. 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 transfoxroa-

tion is known as the economic growth. In practice, two types 

of processes often intermingle. 
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Absorption of fac tor transformation process, i » e . , 

technoLogical-changes, necess i t a t e s d r a s t i c changes in 

organiza t ional and i n s t i t u t i o n a l s e t up . This process of 

overa l l change in socio-economic mil ieu may be defined as 

economic development. 

2 Roy, D«C. - Economic-Developmont, Consumption Pa t te rns 

and t h e i r Impact upon Ecological Balance v/ith 

Special Reference to Forest-Based Indus t r ies (A 

Case Study of Shil long C i t y ) . An unpublished 

M.Phil D i s se r t a t ion submitted to the North-Eastern 

Hi l l Univers i ty , Shi l long, 1986. 



CHAPTER - I I 

ECONOMIC EOJILIBRnUM AND ECOLOGICAL 

BxUiANCE 
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2.1 "The study of any problem in economics, -whatsoever 

i t s na ture , . . . is a study of equilibrium, -with a view to 

equilibrium • . . \tfhenever we make a statement of a theory 

or a p r i n c i p l e , we always r e l a t e our conclusions to the 
1 

pos i t ion of equilibrium . . . . Thus, i t i s customary tha t 

we f i r s t s t a t e the conditions of equilibrium and then 

proceed to f ind out the difference between the actual condi­

t ions and the conditions t h a t are associated with the 

equilibrium s t a t e . Therefore, i t i s na tura l t ha t while 

making a study of the problem of "Levels and Pat terns of 

Production of Forest-Based Industr ies and t h e i r Impact upon 

Ecological Balance" we s h a l l s t a r t by making an attempt to 

understand the concept of ^ecological balance ' and the 

conditions t h a t are expected to be the re when the ecology is 

i n equi l ibr ium. 

Since our study r e l a t e s to ecological aspect of 

economic system or environmentel economics as i t i s ca l led 

by most of the authors our approach wi l l be to discuss f i r s t 

( i ) what does 'ecology' mean to u s , ( i i ) what sure the l inks 

between economics and ecology, and then ( i i i ) to discuss the 

meaning and nature of 'ba lance ' in economics and ecology 

r e spec t ive ly . 

2 .2 Ecology 

The term 'ecology' appears to have first been usep >.__-̂  

in the middle of the nineteenth century by a Gennan 

biologist Ernst Haeckel when he tried to give contents to 

file:///tfhenever
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the term as foLlov/s; 

"By ecology -we mean ttie body of knowledge concerning 

the economy of nature — the inves t iga t ion of the t o t a l 

r e l a t ions of the animal both to i t s inorganic and to i t s 

organic environment including, abovs a l l , i t s f r iendly and 

inimical r e l a t ions with those animals and plants with v;hich 
2 

i t comes d i r e c t l y or i n d i r e c t l y into contac t" . 

The def in i t ion has been modified subsequently a b i t , 

and today, i t is thought t ha t ecology re fe rs to t h a t branch 

of study in biology which deals with re la t ionsh ips of a l l 

organisms (not only animals) to one another and to t h e i r 

surroundings. 

Webster's Third New In te rna t iona l Dictionary gives 

three meanings of ecology: 

1) A branch of science croncerned with the i n t e r - r e l a t i onsh ip s 

of organisms and t h e i r environment; 

2) The t o t a l i t y or the p a t t e r n of r e l a t i ons between organisms 

and t h e i r environmentj 

3) Human ecology, a branch of sociology t h a t s tudies the 

r e l a t i onsh ip between human community and i t s environment. 

To be spec i f i c , the f i r s t de f in i t i on r e l a t e s to the 

work of professional ecologis ts who t r y to understand through 

the observations and experiments in the laboratory the laws 

t h a t govern the in te rac t ions of llw-ng and non-living 

organisms with t h e i r environment. 
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The second de f in i t i on indicates a more general use 

of the term as ' t he ecology of Khasi p i n e ' , e t c . 

The t h i r d de f in i t i on describes the t o t a l i t y of t he 

r e l a t ionsh ip bet^rfeen human community and i t s environment. 

I t i s in this sense t h a t we use the term for our purpose. 

This i s so, because the study of 'environmental economics' 

i s a branch of the study of applied human ecology, i . e . , 

economics and ecology. 

2 .3 Economics and Ecology 

Some of the environmental economists l i k e Matthew 
3 

Edel think t h a t populat ion growth is the f i r s t ecological 

problem to concern economists when in the l a t e e ighteenth 

century a B r i t i s h economist, Thomas Robert Mai thus , ca l led 

a t t e n t i o n to the con f l i c t between expanding population and 

the capab i l i t y of the ea r th to supply food to sustaiin t h a t 

povulat ion. But in the course of gradual development, i t 

has been discovered t h a t the i»pu la t ion increases f a s t e r 

than the t o t a l resource requi ranents , and iK>t j u s t food, 

t h a t can be produced eoai recycled thereby causing ser ious 

environmental dacaage. Hence, i t is f e l t t h a t the time has 

come for man to m^oage r a t i o n a l l y his owa. numbers as well 

as t h e resources on which he depends. Thus, the managaaent 

of ecosyston aJid ^ p l t e d human ecology becMie new ventures 

t h a t r equ i r e merging of a host of d i s c i p l i n e s . Therefore, 

l i k e experts i n other d i s c ip l i ne s of Sociology, Anthropology, 
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Qaographiy, s t c , economists have also davoloped i n t e r e s t in 

finding the l inks betw^- '̂n tii-^ t\vo sciences of 'economics' 

and ' eco logy ' . 

Di'.J*. Poarce says ttiat pa r t of ttie function of 

inves t igat ing the l inks between ecology and economics is to 

see v/hat common grounds ttie two d i sc ip l ines have and to 

discover the contra'=!ts, incompat ib i l i t i es and inconsis ten­

cies t ha t ex i s t between the approaches of the twoi 

Edel ' s book 'jiconomics and the Environment' i s 

p a r t l y an attempt in th i s d i r ec t i on . He explains in the 

f i r s t chapter t h a t the book explores the r e l a t i ons between 

two systems dealing v/ith the interconn-c;oted phenomena* One 

deals with the economy, a soc ia l i n s t i t u t i o n by which hi;anan 

beings; determine who wi l l do what work, what they wi l l 

produce, how they wi l l produce i t , and who wi l l consume 

what and how much* The other i s the ecosystem, consist ing 

of the re la t ionsh ips between organisms and t h e i r environ­

ments. These are the re la t ionsh ips tha t are subject to 

phys ica l , chemical and biological laws. But there are three 

s i m i l a r i t i e s . F i r s t l y , j u s t as economics s tudies flows of 

resources and products, ecology deals with flows of energy 

and n u t r i e n t s . Secondly, both study the equ i l ib ra t ing 

mechanisms of these flows. Thirdly, both economics and 

ecology consider the growth and evolution of t h e i r respect ive 

systems through t ime. 
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The two sciences^ hovaver, d i f fe r in ona important 

matter of emphasisi The system tha t economists consider 

r e f l e c t s d i r e c t l y the consequences of de l ibe ra te human dec i ­

sions — both in the determination of actions v/ithin the 

framework of the given systan, in the choice of the basic 

i n s t i t u t i o n s t ha t cons t i t u t e the system, as well as in the 

choice of the system i t s e l f I This makes economics to be the 

science of choice makings as the choices concern the pa t te rns 

of a l loca t ion of scarce resources among competing ends as 

well as the choices between ends themselves* I t s tudies 

economic i n s t i t u t i o n s and t h e i r affects on choice making 

behavioural pa t te rns a t a given point of time and i t also 

evaluates the appropriateness of the i n s t i t u t i o n a l s e t up 

i t s e l f to tha chosen goals and the developmental processes in 

opera t ion through t ime. Consequently, changes in the i n s t i ­

t u t i o n a l s t ruc tu res also furnish an i n t e r e s t i ng area of 

s tudy . 

Ecology has been less concerned with de l ibe ra t e 

choice, but recent ly i t has d i rec ted i t s a t t en t ion to the 

issues of the decay and sixrvival which have been ignored for 

long by economists. I t has been r e a l i s e d tha t in te reac t ions 

between the economic a c t i v i t i e s and ecosystems have endangered 

the very survival of the ecosystems and therefore , the study 

of these i n t e r - r e l a t i o n s can no more be ignored. 
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An in t e r e s t i ng point to be noted is thiat both the 

•words 'economics' and •ecology' have the same root ' o ikos ' 

a Greek -word t h a t re fe rs to 'house' or 'households*. Tbas, 

i t may be taken to ind ica te in ter l inkages between the two 

d i sc ip l ines although the s t rength of these linkages seems 

to have been r e a l i s e d only recent ly when i t has become pain­

fu l ly evident t h a t the most pressing problems l i k e scaJ^ci-

t i e s of resources, p a r t i c u l a r l y non-renewable ones, and 

environmental po l lu t ion a re , to a grea t extent , caused by 

economic develojxnent. I t i s t h i s r e a l i s a t i o n which has 

opened up new v i s t a s of i n t e r - d i s c i p l i n a r y approaches to the 

problons common to both economics and ecology, i n general , 

and the l imi t s to growth s e t by ecological balances and the 

consequences of developmental processes to the ecosyston* 

Ecosystem is both a constraining and the f a c i l i t a t i n g fac tor 

of economic developoaent* Inves t iga t ion of such i n t e r - r e l a ­

t ions has led to the b i r t h of a new branch of economics 

which i s defined by Fr-oi.'Pv&.ka.shas 'econology'^ — the 

study of ecological aspects of an economic system*. The 

present study has also been inspired by the cur ious i ty to 

discover and d iscern some aspects of the i n t e r - r e l a t i o n s 

between economic develojanent and ecological balance. For an 

understanding of t h i s aspect , i t i s e s sen t i a l to know the 

meaning of the term *balance ' . 
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2.4 a) MeaJiing ajid Nature of 'BalaJice' i n EcAnomics 

The term 'ba lance ' may also be ca l led 'equi l ibr ium' 

•which i s the term commonly used in economics. The term 

'equi l ibr ium' i s derived from the L a t i n -word 'aequi l ibr ium' 

meaning 'equal ba l ance ' . The use of t h i s term in economics 

has been imported from mechanics. In mechanics and other 

physical sc iences , the term i s used to denote a s t a t e of 

balance i n which opposing forces or tendencies n e u t r a l i s e 

each other so t h a t the object under considerat ion comes to 

a pos i t i on of r e s t — the pos i t ion i n which i t does not move 

i n space. The attainment of the s t a t e of r e s t where the re 

i s no movement i n space a t a l l i s meaningful in physical 

sc iences , which study the behaviour of matter or l i f e l e s s 

ob j ec t s . But i f a l l movements come to a s tand s t i l l * the 

economic system would co l l apse . In economics, we study the 

equilibrium of human behaviour and those e n t i t i e s with which 

human beings are c lose ly r e l a t e d . Thus, we study the 

equilibrium of such a c t i v i t i e s as production, consumption, 

export, import, demand and supply e t c . . The primary and the 

u l t imate object ive of these s tudies i s equilibriiom of man and 

the equilibriiom of man i s the equilibrium of mind. But while 

studying the equilibrium of mind we have to keep in view t h a t 

the mind bears a de f in i t e r e l a t ionsh ip to environment. Hence, 

we conclude, s ince economics r e l a t e s to the study of human 

behaviour and we expect every individual to behave r^ t iona l ly^ 
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equi l ibr ium can best be defined here as a s i t u a t i o n v/tiere 

the most desired pos i t ion of the operat ing forces i s reached 

under given circumstances. Thus a person i s in equilibrium 

when he regards his actual behaviour as the best poss ib le 

under given circumstances and fee ls no urge to change his 

behaviour as long as circumstances remain unchanged. For 

example, a consumer i s in equilibrium when he maximizes his 

s a t i s f a c t i o n or u t i l i t y , given his t a s t e s , level of income 

and pr ices of the commodities, e t c . . But t h i s i s only one 

aspect of economic equilibriuim which i s necessar i ly the 

equilibriiom of human mind and can b e t t e r be ca l led micro-

economic equil ibr ium. We can think of other aspects of 

economic equilibrium of aggregate quan t i t i e s and aggregate 

e n t i t i e s which do not include human mind. For example, we 

can think of equilibrium in terras of equa l i ty between aggre­

ga te savings and aggregate investment a t a given l eve l of 

na t iona l income. This type of equilibrium is re fe r red to as 

macro-economic equi l ibr ium. 

There are several ways of expressing the equilibrium 

of economic q u a n t i t i e s . Â  firm is i n equilibrium when 

i ) i t s marginal cost equals marginal revenue, i i ) i t s 

output tends ne i the r to increase nor decrease, i i i ) a l l 

p o s s i b i l i t i e s of maximizing p r o f i t have been exhausted, and 

iv) flow of resources in to i t per u n i t of time remains 

cons tant . 
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Professor Mehta considers that the Last way of defining 

equilibrium of a production unit is the best since i t brings 

the meaning of equilibrium in conformity with i t s meaning in 

mathematics. He says, *a production uni t is said to be in 

equilibrium -when i t shows no tendency to expansion or contra-
7 

t ion within a period of time under consideration*. Thus, 

according to him time element is very important in equi l i ­

brium analysis. 

Another point to be noted is that equilibrium can be 

single 1X3int 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 intersect at more than one point, we get multiple 

points equilibrium. 

There has been a criticism that equilibrium can never 

be achieved in real l i f e . Hence, i t is hypothetical and 

imaginary. But " . . . this criticism misses the real point" 

that " . . . although equilibrium does not exist in l i f e , yet 

i t can always be well u t i l i s ed since we always need some 

ideal scale for comparative purposes." 

Moreover, equilibrium is not so unreal is t ic and imagi­

native as i t is thought to be. As a matter of fact , i t can 

and i t often is achieved but for a moment. I t is not able to 

pers is t for long as conditions undergo changes very quickly. 
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Besides , in rea l -world, there i s aX^̂ ays a tendency towards 

equilibriinn. The idea of equilirbium become c learer when 

•we explain i t s d i f ferent v a r i e t i e s . 

2.4 b) Types of Economic Equilibrium 

Economists divide equilibriiom broadly into two 

ca tegor ies , v i z . , ( i ) s t a t i c -equ i l ib r ium and ( i i ) dynamic 

equil ibr ium. Again, these two terms ' s t a t i c ' and 'dynamic' 

have been borrowed from mechanics. 

In mechanics, " s t a t i c ' implies a pos i t i on of r e s t 

or absence of movement. But, economic s t a t i c presupposes 

t h a t the manner in which economic u n i t functions is the 

same as i t functioned in the past and i t w i l l function 

s i m i l a r l y in the fu tu re . Thus, s t a t i c equilibrium, in 

economics, i s t h a t equilibrium which maintains i t s e l f ou t ­

s ide the period of time under considerat ion. Thus, i n 

physical sciences , s t a t i c equilibrium i s character ised by 

absence of movement? in economics, i t is character ised by 

the absence of change, t h a t i s , absence of growth or decay. 

In Professor Hicks' vers ion , the s t a t i c economy i s a t ime­

l e s s economy in which various phenomena and t h e i r effects 

are analysed without reference to tirae> 

But, s t a t i c analysis has only a l imi ted scope to 

deal with r ea l l i f e economic problems. Because, i t assumes 

away time whereas, economic changes take place through time 
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r a t h e r at every moment of t ime. Therefore, we need to 

introduce economic dynamics* In economics, 'dynamics^ refers 

to the study of ecorK>mic ctfange. The economic u n i t may 

undergo change with respect to mat ter , space and t ime. For 

example, i n the process of manufacture, the matter may under­

go change. The process of t r anspor ta t ion r e l a t e s to change 

i n apace and the process of stocking r e l a t e s to change -in 

t ime. 

Economic dynamics, however, re fe rs to the l a s t type 

of change, i . e . , change in t ime. Unlike physical sciences 

economic analysis deals with the magnitude and the d i r ec t ion 

of change through time in operat ing forces or agents under 

considera t ion . 

While the economy i s i n the process of change through 

t ime, the economic var iables may change in two ways. One 

Way i s t h a t as the time element has undergone a change, the 

economy also changes but i t s pa t t e rns and ra tes do not change. 

Thus the values of the economic var iables wi l l move a t the 

same constant r a t e s . The second way is t ha t the economy 

m ^ evolve through time and change both i t s pa t te rns and 

r a t e s so tha t the economic var iables are non-s ta t ionary 

through t ime. This l a t t e r type of change r e l a t e s to 'economic 

dynamics' . Economic dynamics takes us closer to r e a l i t y . 

Here we take into account changes, l ag s , secjaences, cumulative 

magnitudes and even expecta t ions . 
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Professor Melita considers tt iat an economic e q u i l i ­

brium is readied v/hen no fur ther adjustment between the 

opposite forces i s poss ible within the period of time under 

considerat ion and a l l adjustments t h a t could be made have 

already been completed. He sa id t h a t th i s period of time 

" in l imi t ing cases may contract to a point of time or extend 

to e t e r n i t y . In the former case, a l l s i t u a t i o n s of 

necess i ty become posi t ions of (dynajnic) equi l ibr ium. In the 

l a t t e r . . . . , equilibrium and s t a t i c equilibrium become 
9 

iden t i ca l teiros". 

Thus, dynamic equilibrium i s a shor t period e q u i l i -

brivBft which does not maintain i t s e l f in the next shor t 

period, as fu r ther adjustments w i l l be required to be made 

outs ide the per iod under considera t ion . Dynamic equilibrium 

i s thus a moving equilibrium, and the moment i t i s es tabl ished 

i t is dis turbed, then again es tabl i shed and again disturbed, 

and so on. 

Professor Boulding thinks t h a t apart from s t a t i c and 

dynamic aspects of equil ibrium, another aspect which he c a l l s 

expectat ional equilibrium i s very important in modern theory. 

According to his idea , expectat ional equilibrium i s a condi­

t i o n in which the expectations of various organisms of 

soc ie ty are mutually compatible and are f u l f i l l e d . But, the 

expectations of d i f f e ren t persons may be cont rad ic tory . 

Besides, there i s uncer ta in ty which makes the concept of 
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expectat ional equilibriiim not a ' p o i n t ' but a 'cloud* 

shading away into varying degrees of disappointment. 

There are other v a r i e t i e s of equiLibrii^m, vizi* 

s t a b l e , uns table , neu t r a l , and stock and flow equilibrium, 

e t c . . 

Under s t a b l e equilibriiom the operating forces 

concerned af te r having been dis turbed tend to resiime o r i g i ­

nal pos i t i on . The convergent type of cobweb model i s 

associa ted v/ith the s t ab l e equi l ibr ium. 

4gain, i f the small dis turbance c a l l s out fur ther 

d is turbing forces which act in a cumulative manner to dr ive 

the system away from i t s i n i t i a l pos i t ion , i t i s unstable 

equi l ibr ium. A divergent cobweb system i s associated with 

t h i s type of equi l ibr ium. 

If, however, the i n i t i a l pos i t i on of equilibrium 

i s dis turbed, both the forces of disturbance bring i t to the 

new pos i t ion of equilibrium where the system comes to r e s t , 

then t h i s becomes the case of neu t ra l equilibriiom. 

Economic equilibrium may also be d is t inguished 

in to flow equilibrium and stock equi l ibr ium. Flow e q u i l i ­

brium of a firm may be defined as a pos i t ion when there i s 

no ne t inflow or ne t outflow of resources , i . e . , when the 

flow of resources into i t or out of i t i s constant over 
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t imei When flow equilibrium is there stock equilibrium wi l l 

always be there* Because when value or amount of inflow i s 

j u s t equated to t h a t of outflow, stock i s not affected by 

inflow or outflow of resources and remains jxist as i t is» I t 

implies no change in s tock . 

Economic conclusions can also be arr ived a t any 

moment of time e i t he r by p a r t i a l equilibrium analysis or by 

general equilibrium ana ly s i s . A. number of forces always 

exert pressure on a p a r t i c u l a r phenomenon, though a l l of them 

are not equal i n i n t e n s i t y . If we t r y to analyse a l l these 

forces , many complexities a r i s e . To avoid these complexit ies, 

we can adopt p a r t i a l equilibrium approach where we always take 

in to account the most powerful forces and assiime other things 

which have neg l ig ib le ef fec t remain the same for the time 

being. 

In general equilibrium ana lys i s , however, we take 

into account a l l the forces t h a t might be exert ing pressure 

on the given phenomenon, however in s ign i f i can t some of than 

may be . Besides, equilibrium of a l l the phenomena is to hold 

s imul a t aneous 1 y. 

2»5 Ecological Equilibrium 

From theo re t i ca l view point , ecological equilibrium 

may correspond to each v a r i e t y of economic equil ibrium. 

But a b r ie f review of the avsdlable l i t e r a t u r e reveals t h a t 
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the term 'ecoLogical-baLance' lacks a conceptual base t i l l 

da t e . 

Some ecologists have discussed 'equil ibrium leve l 

of popu la t ion ' . Accordingly, a pa r t i cu l a r species or 

population i s i n equilibrium when i t reaches i t s ^maximum 

s i ze -which the environment can support* From th i s point 

of view one can infer t h a t ecological system -will be in 

equilibrium i f a l l the ex is t ing species in t h a t system have 

a t ta ined the optimum leve l s r e l a t i v e to t h e i r respect ive 

environs, so t h a t the ecology of t h a t p a r t i c u l a r ecosystem 

and the organisms belonging to i t -will be mutually balanced* 

Thus, ecological balance may be taken to be the case of 

general equil ibr ium. But in p rac t i ce , i t may be very diffi--

cu l t to f ind a general enuiliftrium so lu t ion of th i s type . 

This is so because, for determining whether a given popula­

t i on has a t ta ined prec i se ly the optimum s i ze which i t s G 

environment wi l l j u s t be able to support, one must f i r s t 

know a l l the d i r e c t and i n d i r e c t re la t ionsh ips of t h i s 

p a r t i c u l a r population with a l l other species in t h e i r 

surrounding environments. But i t is ne i the r possible to f ind 

out exact ly how many species are there even in a small 

ecosystem nor i s i t poss ible to ident i fy a l l the d i r e c t and 

ind i r ec t re la t ionsh ips of various organisms with each other 

in a un iversa l s e t . T!hus, the d i f f i cu l t y i s not cdnceptiiai 

in na tu re . I t ra ther impinges upon .imperfect knowledge and 
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inadequate information base. If these two l imi ta t ions are 

overcome, the general equilibrii.im of ecosystem -will be 

determinate. To the extent to which an ecosystem comprises 

of interdependent components i t is the general equilibrium 

approach which is the most appropriate one. 

Professor K.E. Boulding'*-kttempts to develop the 

concept of ecological "-balance from economic staJid po in t . He 

considers t h a t ecology is a term used in the biological 

sciences to describe a t o t a l system of i n t e r - r e l a t e d popula­

t i o n of d i f fe ren t spec ie s . "Such a system of i n t e r - r e l a t e d 

populations" he says " i s ca l led an ecosystem". He also 

considers t h a t the f i r s t p r inc ip le of an ecosystem is t h a t 

everything depends on everything e l se , and the f i r s t theor^n, 

therefore , i s t h a t the ecological-equi l ibr ium may be poss ib le 

only i f a l l individual par t s of th i s system are in e q u i l i ­

brium simultaneously. According to him ecology is in 

equilibrium when each species of the ecosystem finds t h a t the 

level of population s i z e of a l l other species i s such t h a t 

i t s own population wi l l ne i ther increase nor decrease. Again, 

he s a id "A fo re s t is in s t a t i c equilibrium when t r e e sprouts 

grow and die but where the composition of the fo res t as a 

whole remains unchanged". 

But su rp r i s ing ly , Boulding pos tu la tes a p a r t i a l 

equilibrium function by supposing t h a t there i s an ecosyston 

with n populations v/ith s izes 
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^1» ^ 2 ' ^n 

•where 

1̂ = ̂ i ^^V \ ' V l ' 1̂+1' ' V 

This fimction is interpreted as follows: 

given the sizes of al l other populations except one under 

consideration, there v/ill be a unique equilibrium size of 

the excepted population. If an equilibrium of this type is 

to be achieved in the real world, a se t of real and positive 

values have to be found for n unknowns which will sat isfy 

the i th equation* But in the par t ia l case, n-1 will be 

given exogeneously. 

He theorizes that if we have a se t of species for 

which there is no equilibrium solution, then some of the 

other species will die out or new species will come in unt i l 

there is an ecological equilibrium. I t Implies that for equi­

librium, i t i s essential that a l l species are in equilibrium 

s imultaneous ly • 
Boulding has distinguished three cases of ecological-

equilibrium: 

i) Mutual competition, 

i i ) Mutual co-operation, and 

i i i ) Predation or parasitism. 

Assuming that there are only two species, if 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, increase (or decrease) in the 

population of e i ther species diminishes (or increases) the 

populat ion of the o ther . 

In the t h i r d case, the f i r s t populat ion i s 

co-operat ive -with the second but the second i s competitive 

with the f i r s t • 

Under the conditions of mutual co-operation, he 

has discussed a very curious case which may be considered 

to be of spec ia l i n t e r e s t to u s . The case is t h a t , two 

species are so co-operative t h a t both of them may expand 

inde f in i t e ly or at l e a s t to very high leve ls before an 

equilibrium i s reached. He says t ha t cases of t h i s s o r t 

are v i t t u a l l y unknown in the biosphere, but i n the soc ia l 

system some re la t ionsh ips of t h i s kind may ex i s t between 

man and his a r t i f a c t s . By a r t i f a c t s he means those 

populations in man's environment which he himself c r e a t e s . 

This f a c t , he says, explains in la rge pa r t why the human 

population has expanded so p e r s i s t e n t l y over the course of 

human h is tory without showing any s ign of reaching an 

equilibrixom l e v e l . 

But he says t h a t equilibrium in human population 

growth wi l l be reached, e i t h e r , 

i ) if , men's a r t i f a c t s become less f r i end ly to his increase , 

which i s feared to be happening now with the development of 

nuclear weapons and po l lu t i ons , e t c . , o r . 
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i i ) if, ttie earth becomes go overcrowded that man becomes 

disorganised and loses his capacity for maKing further 

a r t i f a c t s . 

Hov/ever, so far man has not Lost th is capacity; 

Therefore^ the problem arises from the f i r s t possibi l i ty which 

concerns us more in the present day time. But, at the same 

time the poss ibi l i ty of earth becoming very much overcrowded 

in near future is also not completely ruled out. 

On the whole, Boulding's analysis is interest ing. But 

i t is d i f f icul t to specify exactly and precisely a l l the 

parameters along with thei r separate magnitudes and mutual 

interralat ions that are associated with the equilibrium condi­

t ion even conceptually according to such c r i t e r i a . I t becomes 

even more dif f icul t when wg t ry to find the exact s i tua t ion of 

ecological-balance in realityViewed soothe analysis loses i t s 

relevance. 

I t i s not possible to establish a par t ia l equilibrium 

function for a part icular population as Boulding envisages 

because i t is not possible to determine a l l the n unknowns for 

the given populations even for a small ecosystem. 

Besides, he emphasizes that there i s a tendency in the 

ecosystem to achieve equilibrium through dying out or coming 

in of some of the species and therefore, ecological balance JLs 

a case of stable equilibrium. 
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But, the deatti r a t e s and b i r t h ra tes of various 

populations not only d i f fe r from species to species and 

from time to time but these are also uncer ta in ; Therefore* 

for a shor t period of time ecological-equil ibrium may b e t t e r , 

be described as dynamic and neutra l in nature whereas for a 

long or unlimited period of time i t may tend to be uns tab le . 

Besides, human population cons t i tu tes one of the n 

species i n the ecosystem, Ecological-equilibrium cannot be 

reached u n t i l t h i s p a r t i c u l a r species has reached i t s 

equilbrium l e v e l . Thus, the concept of 'ecological-balance* 

becomes more confusing to the mind and the problem ar i ses — 

whether i t i s good to achieve and maintain ecological-balance 

or i t i s always des i rab le t h a t the ecosystem remains in 

d isequi l ibr ium. According to Boulding, i t follove t h a t as 

long as human population does not reach i t s equilibrium^ 

disequil ibr ium of the human ecology wi l l be woirth for manlcind. 

A number of ferocious animal species t h a t exis ted 

in ancient times no more ex i s t now. Some more animal species 

as well as p lant species also have been becoming ex t in t day 

by day. At the same time, some new species are coming in to 

the system for the f i r s t t ime. Can we, therefore , conclude 

from t h i s f a c t t h a t the need for s t a b l e ecological-balance 

has been automatical ly throwing some species out of the 

ecosystem and also bringing in some of the new species? Or, 

i s t h i s process i t s e l f has been leading to dynamism and 
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uns tab iLi ty of ecological-equil ibr ium tha t throws us into-

the problem of environmental c r i s i s ? 

As a matter of f a c t , ecology is a vas t subject 

requir ing knowledge and exper t ise in more than one f i e l d s . 

Therefore, any study r e l a t i n g to ecology necessar i ly has to 

be a mul t i -d i sc ip l ina ry in na ture . Leaving aside a l l the 

vas t and complex facets when we come to the point of view 

of environmental economics, we r e s t r i c t ourselves to a 

P a r t i c u l a r aspect of ecology, i . e . , man and nature — which 

concerns us most. Hence, ecological-balance in our view 

re fe rs to the balance between man's a c t i v i t i e s and needs, and 

the beauties and munificence of na tu re . 

Thus, ecological-balance from our view point may be 

described as a s i t u a t i o n v;here human population ex i s t among 

others as one of the species and for i t s existence the axjt 

of consumption and production are ca r r i ed out by ext rac t ing 

resources from nature upto the point at which human popula­

t i o n themselves wi l l not feel disturbed and endangered 

r e s u l t i n g from the changes in t h e i r surrounding environment 

caused by t h e i r own a c t i v i t i e s . Thus, the act of maximum 

consumption and hence, maximum production which leaxis towards 

maximum mater ial welfare must be delimited a t t h a t po in t a t 

which such acts of production and consumption wi l l not 

i n f l i c t irreparai>le damage upon t h e i r surrounding environment 

in the shor t or the long run. 
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However, i f the man-induced changes for carrying out 

the production and consumption a c t i v i t i e s adversely affect 

some species of the surrounding environment -with -which human 

beings do not have any d i r ec t or i nd i r ec t pos i t ive r e l a t i o n ­

ship then t h i s may not be taken to Lead to ecological-

imbaiance# 

The whole idea can be in te rpre ted as follows? 

Let us assume t h a t there are i d i f fe ren t types of 

spec ies , where, i = 1,2, . . . . , T, , . . , , n and T-th species 

represents human populat ion. Thus, number of species except 

human populat ion is n - l . There also e x i s t , say', o d i f fe ren t 

types of re la t ionsh ips among these n species and o = 1,2, •••'. 

. . , m. Now, the T - ' t h spec ies , i . e . , human population does 

not have r e l a t ionsh ip with each and every other i t h spec i e s . 

Let us assume t h a t i t has some re la t ionsh ips with L species 

out of n-1 spec ies . Now, the T-th species wi l l use up these 

L speciv£;s as a medium for i t s survival and development, As a 

r e s u l t some changes in the surrounding environment wi l l be 

brought about. These changes are aimed a t the welfare of only 

the T-th spec i e s . As a r e s u l t , i t may affect some other 

species adversely. Now, i f these changes in the c?omposition 

of L species adversely af fect (n-l)-L spec ies , i . e . , with 

which T-th species does not have any r e l a t i o n , then t h i s w i l l 

not d i s turb the balance between man and nature or r a the r wi l l 

help in achieving i t . However, i f changes in L species 
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adversely affect the growth of some or a l l of the L species 

themselves, then this v/ill lead towards imbalances in human 

ecology as such changes in i t s turn will adversely affect 

growth of T-th species. But, there remains a problem. Out 

of the (n-l)-! ' species some may have relationships with 

some of the L species. As a resul t , when those species which 

are related to any of the L species are adversely affected i t 

will have some negative effects on L species and consequently 

on T-rth species thereby leading to man-nature imbalances. 

Therefore, i t appears that the whole concept of 

'ecological-balance' depends on the various relationships that 

exist among various species in an ecosystem. Hence, un t i l 

and unless a l l these direct and indirect relationships — 

0=1,2, ,m, are identified i t is d i f f icul t to describe an 

exact and precise s i tuat ion of ecological-balance. 

However, human beings carry with consiimption and 

production act iv i t ies by neglecting the adverse effects on 

ecology if they happen to be insignificant. Hence, we find 

that to s t a r t some production act iv i t ies in some project, f i r s t 

the project evaluation is done and if i t i s found that the 

positive effects of production are greatei" than the negative 

effects that i t induces, i . a . , the benefits derived from the 

production outweigh the benefits los t then the project is 

s tar ted as human beings cannot avoid losing some benefits to 

achieve greater benefits. But, in course of time i t may 
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tiappen and at present in many cases have been happening t h a t 

benefi ts l o s t outv^eigh benefi ts gained and therefore , v?e are 

faced with the problems of various kinds of environmental 

c r i s i s . 

Actually, t h i s v/orldwide environmental-crisis or 

ecological-imbalances are caused by th ree f ac to r s : 

i ) a f a s t grov;ing human population, 

i i ) increasing number of human wants and requirements 

of current wants to be s a t i s f i e d a t higher leve ls which 

requi re ex t rac t ion of na tura l resources, and, 

i i i ) Environmental po l lu t ion : 

All these are i n t e r - l i nked . Because, a f a s t growing 

populat ion necess i t a tes and induces f a s t e r developmental a c t i ­

v i t i e s which require a f a s t e r ex t rac t ion of natural resources . 

As a r e s u l t , there a r i s e the p o s s i b i l i t i e s of 

i ) na tura l resources f a l l i n g shor t i n near future for 

fu r the r developmental a c t i v i t i e s and also 

i i ) the p o s s i b i l i t y t ha t the capacity of recycling the 

Wastes (produced through production and consumption) gets 

reduced. Hence, as these wastes accumulate i n the biosphere 

they bring about adverse i f not l e t h a l effects on various 

organisms. 

However, as a measuring rod of ecological-balance for 

our purpose we follow the National Fores t Pol icy of 1952, 
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according to which in the h i l l y areas as in the Khas i - Ja in t ia 

H i l l s , a t l e a s t 60?6 of the land should be under fores t s to 

maintain an ideal ecological-balance although one does not 

know on what basis t h i s percentage was determined to be idea l . 

I t i s also not discussed anywhere in the pol icy i s sue . 
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3.1 Consumer's decisions a t any given point of time are 

threefoLds 

a) whether to consume a given good at a given poin t of 

time, 

b) i f one decides to consume the good* then the next 

decision r e l a t i n g to the qua l i ty or the brand of the good i s 

to be taicen i f several options are ava i lab le , and, 

c) l a s t l y , the quant i ty of consijunption has to be 

decided. 

Given the p r i ce of the chosen brand of the good under 

considerat ion, the l a s t decis ion determines t o t a l expenditure 

to be incurred on the consumption of the good. 

The fac tors which affect the f i r s t decis ion determine 

the number of consumers of a given good a t a given point of 

time as well as the number of those who w i l l not consiome i t * 

The fac tors which affect the second and t h i r d decisions w i l l 

determine the levels of the consumption of the given good. 

These two groups of fac tors w i l l together determine the 

levels and pa t te rns of consxjmption of the various goods a t any 

given point of t ime. 

Thus, the est imation of the leve ls of consumption 

involves two s t e p s -

i ) Estimation of the number of consumers or consxaming 

households for a given good, and 
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i i ) Estimation of the leve ls and pa t te rns of 

consxjmption. 

However, i n our case, the models for both of the 

estimations above have already been developed by the 

researcher mentioned e a r l i e r in the introductory chapter . So 

the parameter in terms of which the number of consuming house­

holds and the leve ls of t h e i r consumption are determined 

happen to be given to u s . We wi l l use these parameters for 

blowing up the sample consumption leve l s i n the base year 

from which the l eve l s of consumption for the subsequent years 

w i l l then be determined. But before we do t h a t , i t i s proper 

to discuss the methodology employed for determining these 

parameters . 

3.2 Estimation of the Number of Consumers i A Review 

3.2 a) Data Base: The object ive of the study of the above 

s a id researcher was to estimate the l eve l s and the pa t t e rns 

of consumption of the forest -based commodities. For t h i s 

purpose, the c i t y of Shi l long which i s the cap i ta l of 

Meghalaya has been se l ec t ed for sampling as the area of the 

s tudy on the following considerat ions: 

The c i t y of Shi l long includes - Shi l long Municipal 

area, Nongthymmai, Mawlai, Pynthorumkhrah, Shi l long Cantonment 

and Madanrting. The population' ' of the individual un i t s of 

the Shi l long c i t y are as follows: 
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Table 5.1 

Population 

1. ShiUong Municipali ty 1,09,244 

2 . Nongthymraai 21#558 

3 . Mawlai 20,405 

4 . Pynthorumkhrah 10,711 

5 . ShiLlong Cantonment 6,620 

6 . Madanrting 6,165 

Total 1.74,763 

Thus, g rea te r Slii l lang i s a conglomerate of the c i t y 

of Shi l long , townships and the v i l l ages on the per iphery . Out 

of a t o t a l population of 13,35,819 of the S t a t e of Meghala/a, 

Shi l long , giccounts for as much as 1,74,703» Thus, the 

populat ion of Shdllong cons t i tu tes 13«08?6 of the t o t a l 

populat ion of the S t a t e . On the one hand, the g r ea t e r 

Shi l long includes the most modernised, developed and the 

o lde s t urban centre of the s t a t e , on the other hand, i t also 

includes ru ra l a r e a s . Thus, i t represents a c e r t a i n t r a i t s 

of both the r u r a l i t y and the urbani ty though the v i l l ages on 

the periphery may be r e l a t i v e l y more developed and modernised, 

espec ia l ly i n comparison to the very remote a r e a s . Being the 

o ldes t and the most developled c i t y of the S t a t e , Shi l long i s a 

highly cosmopolitan area both in i t s demographic s t r u c t u r e 

and outlook:. The popiolation may be c l a s s i f i e d according to 
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Levels of income into three d i s t i n c t groups o£ the higher 

income group, the middle income group and the low income group* 

But the re i s no object ive method of determining the cut off 

points for these groups. The range of incomes of these groins 

may therefore be qui te a r b i t r a r y . The l eve l s and pa t te rns of 

consiAmption di f fer from one income group to another. The 

d i f f e r en t i a l consumption behaviour across the socio-economic 

groups "Which are broadly r e l a t e d to income leve ls can conve­

n ien t ly be brought out by the study of these three groups. 

The study i s based on primary data regarding consump­

t i o n co l lec ted throiigh a s ^ p l e survey of the households from 

Shil long during the l a t e 1984 and ear ly 1985. I t i s w r t h -

mentioning t h a t the hoioseholds have been considered to be the 
2 

b e t t e r sample un i t s than the individual consuming u n i t s as 

the consumption decisions for both the durable and lanrdurable 

commodities are taken by the family for the family as a whole. 

But once purchased, the durable goods are used by a l l the 

members of the family over a period of t ime. 

i s can be seen from the t ab le 3 . 1 , t o t a l populat ion of 

the Shi l long Municipal area alone i s 1,09,244 which cons i s t of 

21,289 households according to the l98l census. Of the t o t a l 

households, 106 households were se lec ted for the sample survey 

through s t r a t i f i e d systematic sampling. Due to the 

non-response e i t he r because of the no n -ava i l a b i l i t y of the 

resi)ondents or t h e i r re fusa l to give interview, informations 
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could be col lec ted only for 98 houseliolds. Thus 8 households 

remained in the group of non-response ( the quest ionnaire for 

household survey i s reproduced in the appendix- l ) . 

I l l the households are not the consumers of a l l the 

commodities under considera t ion. V/hether a pa r t i cu l a r 

household is the consumer or the non-consumer of a given 

good, depends on the income and the preferences of the house­

hold and the p r ice of the commodity. Other fac tors , such as , 

s i z e of the family, soc i a l s t a tus of the family, educational 

s t a t u s , occupation, habi ts and t a s t e s , e t c . also affect the 

consumption dec i s ions . Some of these fac tors are i n t e r ­

r e l a t e d among themselves and some of the factors are q u a l i t a ­

t i v e in na tu re . I t i s ne i the r f ea s ib l e nor i s i t des i rab le 

to include a l l the fac tors t ha t may be envisaged to affect 

the l eve l s and pa t te rns of consumption. Besides, the 

influence of the most of the economic fac tors may be captured 

by income. Therefore, i t has been assumed tha t the income 

i s the fac tor t h a t exercises the most decis ive influence upon 

the decisions of a household whether to purchase a given 

commodity a t a given p r i ce at a given point of time* Of 

course, the decis ion a t a given poin t of time i s with 

reference to the p r i ce t h a t p reva i l s i n the maritet a t t he 

given i n s t a n t . But p r i ce var ia t ions wi l l have to be taken 

into account i f the changes in consijmption through time are 

to be considered. 
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3.2 b) Models for Estimating ttie Number of Consuming 

HouseboI(^ 

Two mathematioaL models have been developed for estimating 

ttie number of eonsuming households for each income group 

separately for each commodity. 

f̂ odel-I : Probability Regression Model J 

The first model is probability regression analysis. For 

each commodity, the total sample of 98 households has been 

divided into a number of income groups. The probability of a 

household belonging to a given income group being a consvimer 

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. As 

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: 

p i . = ^ i ^ (̂ '̂ J 

where C^^ is the number of households in K-th income group who 

are the consumers of i-th good, and C. is the total number of 

households in the K-th income group. 
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Natural ly, ^^y. + Qj.^ " '̂  

where, Q-i, i s the p robab i l i t y of a household of K-th income 

group not being a consumer of the i - t h i tem. 

In order to ca lcu la te the number of income groups, 

impl ic i t p r i ce has been used as the d i v i s e r . 

The formula for ca lcu la t ing the impl ic i t p r ice i s as 

follows: 
V. 

Implicit Price = -TT"—y^ ~ 1»2» ••••» n 

where, Q. is the quantity purchased and V. is the money value 

of commodity i. 

Now, 

Range »= Maximum Income - Minim-um Income. 

So, 

Number of groups (N) = Impilg^^ricgT- ' 

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 approach 

comprises two steps: i) 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 income range has then been divided by the 

implicit price of the particular commodity. The rationale is 

that whether a particular durable consumer good is purchased 

or not purchased by any household is determined mainly by two 
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f actorss the p r i ce of the commodity and the Level of income 

of the householdt Higher the pr ice of a commodity lower is 

the p robab i l i t y of i t s being purchased by the people 

belonging to lower income group. Al te rna t ive ly , higher the 

level of income, grea ter is the p robab i l i ty of a household 

to be the consumer of those goods whose pr ices are high. As 

income d i f fe rs from one household to another, p robabi l i ty of 

consumption var ies across the households. Again, as income 

of the given household v a r i e s , i t s p robab i l i ty of consumption 

also changes with t ime. As the household moves from the 

lower to the higher income l eve l , i t may tend to be t r a n s ­

ferred from the non-consumer to the group of consumers of a 

given good. Hence, for evaluating the influence of these 

two fac tors ( i . e . , p r i ce and income) a frequency d i s t r i b u t i o n 

according to the leve ls of income has been prepared for each 

commodity. The frequencies of households i n each income 

group are subdivided into two categories — consumers and 

non-consumers for each commodity. This information has then 

been used to estimate the probai i i l i ty of a household in each 

income group as being a consumer or non-consumer of the given 

good. Such frequency d i s t r ibu t ions have been prepared for 

each of the 35 commodities separa te ly . 

Obviously, these p robab i l i t i e s have been calcula ted 

on the basis of the da ta col lec ted through the sample survey 

of 98 households. But for project ing the number of consumers 

and non-consijmers in a given income-group at some future da te . 
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t he re are two possible courses of act ion open to one. One 

may assiome t h a t the p robab i l i ty of being a consumer or non-

const;imer remains constant through t ime. This implies t h a t 

the fac tors t h a t governed the consumers' decision to cons\jme 

or not to consume the given good in the past v^ould not change 

a t a l l . But the fac tors l i k e , p r i ce , income, education e t c . 

do change in the course of development of an economy. The 

p a t t e r n of income d i s t r i b u t i o n also does not remain constant 

through time in an economy tha t is growing rg^ id ly . Therefore, 

the assumption of constancy of the p robab i l i t y of being a 

consumer or non-consumer does not appear to be an appropriate 

one. If t h i s assumption i s relaxed, then one has to know as 

to what are the fac tors t h a t determine the consumers 

decisions to purchase or not to purchase a given good, i s a 

f i r s t approximation, we postula te t h a t income i s the only 

fac tor t h a t exercises the most decis ive influence upon the 

decisions of a household whether to purchase the given 

commodity a t a given p r i ce a t a given point of t ime. There­

fore , the p robab i l i ty of consumption has been t r ea t ed as 

ft function of income. The influence of income on the consump­

t i o n p robab i l i ty has been estimated from the following 

regress ion model: 

P. , . = a^ + a^ Yĵ  +U^ , K = 1 , 
i = 1, . . . . , n (3.2) 

ik °0 " =̂̂1 *k " " i ' K = 1 , m 

where, P̂ ^̂ , i s the p robab i l i t y of consumption of i - t h item by a 

given household of the K-th income group, 

Y^ is the average income of the K-th group. 
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U. is the s tochas t i c disturbance term, and, 

a^ and a, are the in te rcep t and slope parameters which 

have been estimated by the Ordinary Least Square Method. 

Therefore, a l l the usual assumptions of OLS are made here 

a l so . 

Model'-II : Logit Analysis 

Log i t analysis has also been used as an a l t e r n a t i v e to 

the p robab i l i ty regress ion model in order to t e s t the hypo­

thes i s t h a t the l o g i t of the r a t i o of consumers to the 

p robab i l i t y of non-consijmers of d i f fe ren t commodities i s a 

function of income of the households. The l o g i t function^ 

may be speci f ied asi 

= b„ + b log X (3»3) 
u \ a 

where, Pĝ  i s the p robab i l i t y of a household of the a"*th income 

income group being a consumer, 

X^ i s the average income of the a- th group, 

b is the income e l a s t i c i t y of the r a t i o of consiomers to 

non-cons\amers of a p a r t i c u l a r durable good. 

The l e f t hand s ide of equation (3.3) i s known as the 

l o g i t of the Variable . 

The functional equations estimated from both the probabi­

l i t y regress ion model and the l o g i t model for a l l the t h i r t y -
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1.1 

1.2 

2 .1 

2»2 

3 .1 

3.2 

4 . 1 

4 . 2 

5 . 1 

5 .2 

6 .1 

6 .2 

7.1 

7.2 

P = 0.189122-.000516 Y 
t ( -7 .37944) 

P 
Log - - # - = -1.43388+0.003768 X 

^"^a (-0.4878) ( .78 l4 ) ^ 

P = 0.252474+.000231 Y 
t (4.0508) 

P 
log • g = -15.141 + .009088 X 
t ^"^a (-7.8949) (2 .95882)^ 

P = 0.95156 - .000008 Y 
t ( -0.288835) 

P 
-^— = 12.6412 - .000859 X Log JI^ 

(8.9419) (-0.37984) 

P = 0.65173 + .000069 Y 
t (0.920568) 

P 
log . f • = -2.76402 + .003015 X r 
t ^ (-0.941887) (0.641577) 
P = -0.031533 + .000006 Y 

t (5.93983) 
P 

Log . g = -12.3397 + .008102 X i-rg a 

t (-5.21356) (2.13751) 

P = 0.869144 + .000101 Y 

t _ (3.8028) 

X 

t (6.30662) (1.03814) 

P = 0.164871 + .000425 Y 

t (2.5799) 

= -9.66998 + .0053017 X 

Log •r-#— = 10.1344 + .002672 
1-Pĝ  a 

log j ^ 

R =0.526369 

R =0.006193 

R =0.598672 

R =0.082008 

R =.000923 

R =.001471 

R%0.014401 

R =0.004183 

R'^=0.649973 

R =0.044545 

R^=0.141138 

R^=0.010878 

R =0.224437 

R =0.16899 
a 

(-3.79128) (1.29792) 
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8 .1 P =. 0.1272 -!- 5.54132 Y 

t (8.20371) 
P^ 

8 .2 I o g v § ' * - -13*2083 + .007627 X 
a 

t (-6.0531) (2.18263) 
9.1 P = 0.999038 - .0000502 Y 

t (-4.8303) 
P 

9 .2 log .^*SL_ ^ 14.7805 - .003209 X 
1-P ^ 

t ^ ( l4 .837) (-2.01174) 

10.1 P = 0.701798 + .000078 Y 

t (0.943849) 
P 

10.2 log - ' J I ^ * ' = 4.50858 - .000004 X 

t (1.60518) (-0.100411) 

11.1 P = 0.637887 + .000152 Y 
t (2.25272) 

P 
11.2 log -=#-• = 6.03296 - .002197 X^ 

t ^"^a (2.18283) (-0.49627)^ 

12.1 P = 0.614781 -!- .0014142 Y 

t (2.31253) 
P 

12.2 log . - A ^ = 2.93642 + .000866 X 
1-P^ ^ 

t ^ (1.02665) (0.189175) 

13*1 P = 0.345597 + .000102 Y 

t (1.32799) 
P 

13.2 log -Tjff^^' = -1 .66587 - .0046318 X 

(-0.596301) (-1.03524) 

14.1 P = .005098 + .000347 Y 

R »0,8278 

R =0*046358 

R =0.200562 

R^=0.039661 

R =0.013728 

R =0.001038 

R'̂ =0.07346 76 

R =0,002506 

R =0.083108 

R'^=0.000364 

R =0,052233 

R =0,018186 

R =0.324312 

(1.95954) 



53 

14.2 log - ^ i - ^ - - = - i n 0 6 7 4 -!- .000138 X 

15.1 

t ^ (6.19582) (0.048429) 

P = 0.24567 + .000244 Y 

t (2.86889) 

15*2 

16.1 

16.2 

17.1 

17.2 

18.1 

18.2 

19.1 

19.2 

20 .1 

20.2 

log y ^ ' = -4 • 1422 + .004237 X 
a 

t (-1.59833) (1.02095) 

P = -0.041194 + .000462 Y 

t (4.11446) 

P„ 
log ^ 1 ^ — = -12.9132 + .006064 X^ 

t ^ (-6.17867) (1.89159) 

P = 0.224408 + .000116 Y 

t (1.25373) 
P 

log '.zrp^- = -7.08501 - .000426 X^ 

t ^ (-2.8331) (-0.106496) 

P = -0 ,084197 + .000390 Y 
t (5.06154) 

P 
log -r-|t— = -14.4671 + .005334 X '̂  1-P a 

t ^ (-9.18645) (2.11177) 

P = 0.325153 - .000096 Y 

(-6 .70163) 
P 

log -T^^ = -7.55184 - .001633 X̂ ^ 
^ (-3.24682) (-0.438398) 

P = 0»149892 + .000096 Y 

t (1.16391) 

log -^-f- = -11.573 + .003119 X 

R^=0.002456 

R =0.255364 

R =0.010525 

R^=0.505635 

R BO.032404 

R =0.066683 

R =.000115 

R'̂ =0.785403 

R'̂ -O.043525 

R =0,025738 

R =0.001959 

R^«0.t0l439 

R «0.009112 

a (-5.64268) (0.949252) 
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21.1 

21.2 

22*1 

22.2 

23 .1 

23 .2 

24.1 

24.2 

25 .1 

2 5 . 2 

26 .1 

2 6 . 2 

27.1 

P = - .093461 + .000572 Y 

t (6 .29754) 

. = -10.7586 + .002147 X 
P 

t (5.08428) (0.63401) 

p = 0.146447 + .000339 Y 

t (3.73112) 

t a 
= -8 .61247 + .002867 X 

a 
(-3.40946) (0,708593) 

p » 0*471501 - •0000297 Y 
t (-0.601196) 

P 

t 

-2.45945 - .001135 X 
a 

( -0 .85738) (-0^247001) 

P = 1.06712 - .001249 Y 
t (-11.5052) 

P^ 
Xog - r p l ^ = 7.33691 - 0.018965 X^ 

t ^ (2.81287) ( -4 .53903) 

P = 0,406063 + 0.000157 Y 
t (1.55961) 

= 0.462653 - 0,006454 X log —1^ 

P = 0.275658 
t 

(0.162881) (-1.41833) 

0.000312 Y 

(-2.890009) 

log j ^ ^ • = -11.4736 - 0.002206 X̂  

t ^ (-9.91732) ( -1 .19044) 

P = 0.155612 - 0.000199 Y 

t ( -6 .29194) 

R =0.753129 

R'^«0,004077 

R =0.387555 

R^»0,005097 

R =0,010237 

R =0,0006218 

R =0.772423 

R^^'0.173713 

R'^sO.058707 

R =0.020114 

R =0.528317 

R'^sO.014255 

R =0.291975 
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27*2 log - ^ = -9.82091 - 0.0047003 X 

t (-7.78508) (-2.32596) 
28.1 P = 1.0829 - 0.000189 Y 

t p (-4.43118) 

28.2 log . g • • = 13.1718 - 0.003882 X 
a ^ 

t (7.4595) (1.37265) 
P 

29.2 log -r-^— = 6.49894 + O.OO3122 X 
t (2.7457) (0.823977) 

30.1 P = 0.21146 + 0,000109 Y 

t p (1.5O623) 
30.2 log i^g • = -8.01429 + 0.000007 X 

^ (-3.2021) (0.190684) 
31.1 P = -0.007078 + 0.000338 Y 

t p (1.437) 

31 '2 log ^^g = -14.6991 + 0.005684 X 

^ (-9.33703) (2.25711) 
32.1 P =* 0.330172 - 0.0000196 Y 

t (-0.3899) 
P^ 

32.2 log '§: = -13.9435 + 0.004859 X 
^ ^a a 

t (-8,33476) (1.89334) 

33.1 P = 0.073505 + 0,000284 Y 

t p (3.07697) 
33.2 log ''% ' = -11.8566 - 0.000994 X 

1 ̂ a a 
t (-9.14184) (-0.478664) 

34.1 P = 0.330122 - 0.0000196 Y 

t (-0.3899) 

a 

34.2 log —»_ 

t 
- 4.3924 - 0.002241 X 

(1.63294)(-0.520325) 

R =0.052315 

R =0.169604 

R =0.018865 

R =0.00688 

R =«0.10667 

R =0.000372 

R =0.22787 

R =0.04947 

R =0.005599 

R =0.032464 

R =0.403437 

R =0.0023319 

R =0.005599 

R =0.002755 
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35.1 P = 0.822854 + 0.00020? Y R^«0,398551 
t (7.67958) 

P p 
35.2 log ^ = 8.24016 + O.OO663 X R =0.075715 

1 —P a 
t (5.63968) (2.8334) 

A comparison of ttie r e su l t s of both tlie models reveals 

t h a t the r e s u l t s of p robab i l i ty regress ion model i s more 

s a t i s f a c t o r y than those of the Logit ana ly s i s . In both the 

models, income has been considered as explanatory va r iab le and 

i t i s fo\ind t h a t for 29 commodities in the f i r s t model and I8 

commodities in the second model, the l eve l s and pa t t e rns of 

p robab i l i t y of consumer has been explained by the level of 

income of consuming household. So income has r i g h t l y been 

chosen for predic t ing the leve l of consumer p robab i l i ty in our 

model. However, the coeff ic ients of income (according to the 

p robab i l i t y regress ion model) are not s ign i f i can t for the 

following s i x commoditiess 

1. Chair made of wood, 

2 . Chair made of cane, 

3 . Fancy a r t i c l e s made of wood, 

4 . Alna made of wood, 

5 . Sports goods made of bamboo, 

6. Broom made of bamboo. 

This implies t h a t , t h i s model i s not capable o£ 

explaining the changes in the consumption p robab i l i t i e s of 

these commodities. There may be two reasons for t h i s : 
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i ) E i ther , there are some economic factors other than 

income t h a t determine the consumption probabi l i ty of these 

commodities, or , 

i i ) the consumption of these goods are un iversa l ly preva~ 

l e n t in the sample i r r e spec t ive of the leve ls of income of the 

households with the r e s u l t t ha t consumption p robab i l i t i e s do 

not vary su f f i c i en t l y between the d i f fe ren t income groups. 

Since the p robab i l i t y regress ion model f i t s the data 

be t t e r than the l o g i t model, we have chosen the r e s u l t s of 

t h i s model for project ing the p robab i l i ty of a household of a 

given income group being a consumer or non-consumer of a 

spec i f ied good in the t a rge t year . The project ion of the 

l eve l s and pa t te rns of income d i s t r i b u t i o n becomes a p re requ i ­

s i t e for the forecas t ing of consumption p robab i l i t y . For 

t h i s , the Pareto Income Dis t r ibu t ion is f i t t e d to the primary 

da ta r e l a t i ng to the income-levels of the sampled households. 

JLccording to the Pareto Law of Income Dis t r ibu t ion , the 

cumulative frequency d i s t r i b u t i o n curve of persons earning 

more than the p a r t i c u l a r amount of income takes the shape of a 

hyperbolas 

N(Y) = IY"^ 

The simplest way of demonstrating i t i s to p lo t N(y) 

against Y on the graph paper with a logarithmic sca l e on 

e i t he r ax i s , and to see whether the p lo t t ed points l i e on the 

s t r a i g h t l i n e : 
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log N(y) = log 1 - B log Y (3»4) 

where, N(Y) i s the ntimber of households having an income leve l 

of ^ Y, 

A, and B are the parameters of the d i s t r i b u t i o n . 

By def in i t ion , N(Y) decreases monotonically with the 

increasing Y. 

The Pareto law i s usual ly assumed to represent t he 

d i s t r i b u t i o n of incomes or other economic phenomena a t upper 

levels as i t does not graduate the d i s t r i b u t i o n of low income 

values we l l . 

•D 

The parameter A may then be defined as A » Ŷ  , where, 

Y i s some low leve l of income above which the Pareto Law 

graduates the r e s t of t h i s d i s t r i b u t i o n . The value of the 

Pa re to ' s constant B i s regarded as a measure of the inequal i ty 

of income! a high value of B corresponds to a steeper decl ine 

of N(Y) with increasing Y, and henco, to a grea ter degree of 

income inequa l i ty . 

The Pare t i an frequency function i s 

N(Y) = - ^ C ^ - ) ^ - ^ ^ 

This function holds for Y > Y Q . If Y^' YQ, the frequency i s 

assumed to be zero . The cumulative function i s then 
Y 

N(Y) = (-^P—)^ for Y > YQ. 

I f YQ i s a r b i t r a r i l y se l ec t ed as some low value of income 

such as the modal value, or some other a p r i o r i value> the 
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d i s t rubu t ion then depends on only one parameter, B, 

The estimated Pareto Dis t r ibu t ion for our sample is as 

f ollovvs: 

log N(Y) = 7.42993 - 1.8051 log Y 

I t is observed t h a t the value of ind iv idua lX for an 

income level of less than Rs. 1000/- ranges from 87.70 to 2.94, 

•whereas, the estimated value o fX for a l l the 98 households 

i s as high as 476.34. 

This implies t h a t the Pareto Di s t r ibu t ion f i t s our 

data for the higher income l eve l s • But, t h i s i s the inherent 

feature of t h i s d i s t r i b u t i o n . 

Now assioming t h a t the income d i s t r i b u t i o n of the S t a t e 

follows the pa t t e rn of the same Pareto lave, v/e convert the 

sample number of households in each income bracket into the 

number of households for the S t a t e as a -whole. This has been 

done as follows: 

Total popiHation in the given year i s divided by the 

average s i z e of the households* for deriving the t o t a l number 

of households: 

- ^ = N^ (3.5) 
n 

•̂  The method of determining the average s i z e of the households 
has been discussed in d e t a i l in the next chapter . 
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•wliere, n. i s the t o t a l population in year t and 3,^ i s the 

average household s i z e . Then, the projected net domestic 

product i s a l located among these households, households in 

each income group, N * being determined according to the 

Pareto Lâ ^ of D i s t r i b u t i o n . For t h i s purpose, "we have made 
5 

use of the 7th f ive year p l an ' s p ro jec t ion of the S t a t e 

Domestic Product and the level of population for the S t a t e 

of Meghalaya. 

The estimated average income of each income group has 

then been used to est imate the p robab i l i ty of consumption, 

•^ik' Siven the estimated values of a^ and a. of model (3»2). 

Total number of consuming households of i - t h good at t - t h time 

i s then given by •?- ^ i k \ t * '̂ '̂ ^^ estimated, the t o t a l 

number of consuming households in the base year (l984-85) for 

each of the t h i r t y f ive commodities are shovm in Table 3#2. 

Twenty-nine commodities out of the t h i r t y - f i v e goods 

s tudied are durable goods. The remaining s i x commodities sire 

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 t h a t the commodities have been purchased 

by them in the base year i t s e l f . For the time being, we are 

i n t e r e s t ed in finding out the number of households who consume 

these goods i r r e spec t ive of the date on which the goods have 

been purchased. Through the quest ionnaire t h a t had been 

canvassed we have found out the date of purchase of the goods. 
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S I . 
No. 

1 . 
2 . 

3 . 
4 . 

5 , 
6 . 

7 . 
8 , 

9 . 
10 . 

1 1 . 
12. 

13 . 
14 . 

15. 
16. 

17. 
18 . 

19. 
2 0 . 

2 1 . 
2 2 . 

2 3 . 
2 4 . 

2 5 . 
26 , 

27 . 
2 8 . 

2 9 . 
30 . 

3 1 . 
3 2 . 

33* 
34 . 

3 5 . 

T a b l e - 3 . 2 

Commodities 
1 

Almirali made of v;ood 
ALmirah made of mixed v a r i e t y 
Chair made of -wood 
Chair made of cane 

Chair made of minted var ie ty-
Table made of -wood 
Table made of cane 

Table made of mixed v a r i e t y 
Bed made of wood 
Fancy a r t i c l e made of wood 
Fancy a r t i c l e made of cane 
Fancy a r t i c l e made of bamboo 

S t o o l s , benches, desks made of wood 
S t o o l s , benches, desks made of cane 
S t o o l s , e t c . made of mixed v a r i e t y 
Coach, s o f a made of wood 
Coach, s o f a made of can j 
Coach, s o f a made of mixed v a r i e t y 
Bookrack made of wood 
Bookrack made of cane 

Bookrack made of mixed v a r i e t y 
Hanger made of wood 

Alna made of wood 
Firewood fo r cooking 
Charcoal f o r cooking 

F r e e dry branches e t c . f o r cooking 

V ôod c o l l e c t e d from f o r e s t f o r cooking 
Match Box 

Fuel f o r hea t ing rooms 

Sx)orts gdiods made of wood 
S p o r t s goods made of cane 

S p o r t s goods made of bamboo 
S p o r t s goods made of mixed v a r i e t y 
Broom made of bamboo 

Broom o t h e r t han bamboo 

Total number 
of consuming 
households 

146950 
37458 

265087 
129662 
60509 

262205 
72034 
48701 

273815 
184408 

190171 
175764 

97967 
28814 
74916 

34576 

66272 

23051 
54746 

40339 

43221 

69153 
106611 

109492 
112374 

11539 

14407 
259324 

24747 
63390 

20169 
25932 
17288 
83560 

27719 
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the purchase pr ice and. the income of the consumers during 

the period in -which the good has been purchased. 

The income e l a s t i c i t y of the consumption p robab i l i ty 

for the p robabi l i ty regress ion model i s calculated as follov;s; 

e„ = a, - ^ (3.6) 

•where, a. i s the slope coeff ic ient of the regression of 

consumption p robab i l i ty on income, 

Y denotes the average income of the consuming households 

belonging to the given income groups, and P denotes the 

p robab i l i t y of the consuming households. 

This e l a s t i c i t y can be defined as the r a t i o of the 

propor t ionate change in the p robab i l i ty of consumption to the 

propor t ionate change in income per consuming u n i t . These 

income e l a s t i c i t i e s of consumiption p robab i l i ty are reported 

in Appendix-II. 

5• 3 Model, for Ss,t,im^ting; the Levels qfid Pa t te rns of, 

Consumption: 

The leve ls and pat terns of consumption decisions are 

g rea t ly influenced by the pr ice of the good and the consvuner's 

income. Generally, an increase in income induces consumption 

to inc rease . As against t h i s , a decrease in income induces 

consumption to decrease . Thus, consumption and income are 
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d i r e c t l y r e l a t e d . The quantum of ctiajoge in consumption of 

a good induced by a change in the income may be defined as 

income e f fec t . S imi la r ly , a change in the pr ice also 

affects consumption. But unl ike income, generally the r e l a ­

t i o n between pr ice aJid consumption is inverse . The change 

in consiimption in response to a change in price may be 

defined as pr ice e f f e c t . Conventionally these two effects 

(pr ice effect and income effect) are measured through the 

p r ice e l a s t i c i t y and income e l a s t i c i t y . These two e l a s t i c i ­

t i e s determine the pa t te rns of consumption, given the leve ls 

of income and pr ice and the changes therein* 

The e l a s t i c i t i e s for a l l the t h i r t y - f i v e commodi­

t i e s under considerat ion have been estimated from constant 

e l a s t i c i t y function which is as follows: 

^°S ^ i d t = ^0 •*• ^ ^°S ^ i t ^ ^2 ^°S Y.^ + V^^ (5.7) 

where, E. ^^ i s the average expenditure on good i by house­

holds belonging to j - t h income group a t t - t h time period; 

P. i s the p r i ce of the i - t h good a t the t - t h per iod; and 

Y.^ i s the average income of the household^ belonging to j - t h 

income group at t - t h time period; V.. is the disturbance 

term, and b^, b , b e t c . are the parameters; b^ represents 

autonomous consumption, b is the p r i ce e l a s t i c i t y and bp i s 

the income e l a s t i c i t y . 

Given the da ta r e l a t ing to p r i c e s , income and 

expenditure in the base period, e l a s t i c i t y co-ef f ic ients may 
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be estimated from the model. The model may also be adopted 

for the project ing or the forecast ing of the consiimption 

l e v e l s . Given the p r ice and income e l a s t i c i t i e s , E^-j-^ ^^^ ^^ 

estimated from the function by subs t i t u t i ng the projected 

values of P . . and Y for d i f ferent values of t . The advan­

tages of adopting l og - l i nea r model of t h i s type are : 

i ) At each point of the demand curve, the e l a s t i c i t y 

remains the same; 

i i ) Logarithmic transformation of the l i nea r f\anction 

offers d i s t i n c t technical advantages in regression ana lys i s , 

espec ia l ly i f the he teroskedas t ic i ty happens to be present* 

i i i ) If the n o n - l i n e a r i t i e s affect the v a r i a t e values 

and t h e i r i n t e r - r e l a t i o n s , log transformation of the data 

takes t h e i r care . 

iv) Then, the change instead of the absolute v a r i a t e 

values are r e l a t ed func t iona l ly . The constant e l a s t i c i t i e s 

are estimated at the average levels of the changes. 

The estimated functions of the constant pr ice and 

income e l a s t i c i t i e s of consumption for each of the 35 commodi­

t i e s are reported below: 

1. log E^ * 0.177673 + 1.05381 log P^ - 0.i i0992 log Y 
t (0.900421) (26.2246) (-1.69296) 

R^«0,93128 

2 . log E^ = 2.72705 - 0.299774 log P^ + 0,490753 log Ŷ  
t (-2.23531) (2.83412) 

R^=0.419968 
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3 . log E = -0 .353088 + 1.3166 log P + 0.074654 log Y 

t ( -0 .99487) (9.10242) (O.602804) 

R^ = 0.513786 

4 . log E^ = 0.182495 + 0,881897 log P^ + 0.153442 log Y^ 

t (0.188402) (2.20067) (0.768696) 

R^ = 0.103539 

5 . log E^ = 0.004516 + 1.05884 log P^ + 0,068069 log Ŷ  

t ( ,0045008) (2.12546) (0,233247) 

R^ = 0.222534 

6 . log Eg = 0.214325 + 1.12955 log Pg - 0.089279 log Yg 

t (0.751785) (10.9851) (-0.790669) 

R^ = 0.607605 

7. log E^ = 1.10632 + 0.717346 log P^ - 0,i765l4 log Y^ 

t (1.23789) (2.20933) (-0.854827) 

R̂  = 0.196879 

8. log Eg = -0.244385 + I.O8112 log Pg + 0.0227661 log Yg 

t (-0.852824) (5.05987) (0.165849) 

R̂  = 0.603875 

9 . log Eg = 0.921387 + 1.23387 log Pg - 0,390305 log Yg 

t (3.09594) (15.99) ( -3.48733) 

R^ = 0.731505 

10 . log E^Q = 1.7258 + 0.776516 log P ^ Q " 0 '396668 log Y^Q 

t (3.52833) (5.382) ( -2 .00877) 

R^ = 0.312203 

11. log E^^ = 0.204254 + 0.6l139l log P̂ ^ + 0.229462 log Ŷ ^ 

t (0.38229) (3.8806) (I.I6386) 

R̂  = 0.212658 
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12. log E^2 = 0.683167 + 0.655708 Log P^^ ~ 0«03632 log Y 

t (1.55159) (4.96428) (-O.236173) 

R^ = 0.288093 

13 . log E^^ = -1 .19333 + 1.25656 log P^^ •̂  0.337425 log Y^^ 

t ( -2 .94617) (8.66486) (2.37O13) 

R^ = 0.728659 

14. log E^^ = -0.706055 + 1.27045 log P^^ + 0 . i 7 5 l 1 log Y^^ 

t (-0.601881) (4.32129) ( 0 . 4 6 l 1 l 5 ) 

R^ = 0.656271 

15 . log E^^ = 0.151978 + 1.15544 log P^^ - 0.126953 log Y 

t (0.957095) (20.7962) (^-,.83086) 

R^ = 0.953778) 

16. log E^g = - .000061 {- 1.00002 log P^g + .0000153 Y g 

t ( -0 .53136) (30280.3) (O.5O2868) 

R2.I 

17. log E^^ = .000244 + .999878 log P^^ j- .000008 log Y „ 

•fc (3123.28) (0.052251) 

R^ = .999998 

18. log E^Q = .000122 + 1.00003 log P g + 0 log Y Q 

t (39266.60) (0.00000) 

R 2 = I 

19. log E^g = 0.804138 + 1.10982 log P,Q - 0.329346 log Y ̂  
ly 19 

t (1.61519) (9.00297) (-1.73079) 

BF- = 0.810994 

20. log E^o = 0.00002 + 1.00002 log P^Q + .000007 log Y ̂  

t (12841.40) (0.000581) 

R^ = .99725 
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2 1 . log E = -0.0000305 + 0.99996 Log P^^ + .0000076 Log Y 

t ("-0.54553) (43367.9) (0.36449) 

R^ = 0.99875 

22 . Log E22 = 0,42896 + 0.742241 Log F^^ + 0.015564 Log Y^^ 

t (0.68886) (1.30654) (0.064132) 

R^ = 0.07971 

23. Log E^^ = -0.367127 + 1.19736 Log P^j - 0.009323 log Y^^ 

t (-1.31505) (14.3209) (-0.100106) 

R^ = 0.846622 

24 . 

2 5 . 

log E24 

t 

log E23 

3.27295 - 0.924805 Log F^^ - 0.125885 Log Y^^ 

(1.78767) (-0.747957) (-0.484119) 

R^ = 0.0198408 

3.60797 - 6.3064 Log P25 - 0.094711 Log Y^^ 

t (2.57507) (-1.61374) (-0.319969) 

R^ = 0.066555 

2 6 . Log E^g = 6.62209 - 3.8208 Log P^g - 0,01984 Log Y g 

t (100.772) (-78.4982) (-2.39079) 

R^ = 0.999353 

27. Log E^y = 5.50781 - 2,70605 Log F^^^ - 0.068420 Log Y^^ 

t (1.16969) (-0^914221) (-0.956l4) 

R2 = 0.147779 

2 8 . Log E^Q = 0.922455 - 0.287674 Log P^g + 0.05848 Log Y Q 

t (1.84914) (-0.57869) ( 0 . 5 0 i 3 l 7 ) 

R^ ^ 0.005391) 

2 9 . Log E29 = 0.8125 + 2 .5 Log P^g - 0.1O836 Y^^ 

t (0.03026)(O.O28O3) ( -0 .66457) 

R^ = 0.091556 
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30. log Ê Q = -0.469727 + 1.3594 Log P^Q + 0.l454l6 Log Y 

t (-0.970049) (10.5135) (0.868098) 

R^ = 0,83404 

31 . Log E^^ = -0.142822 + 0.613884 Log P^^ + 0.̂ 243576 Log Y 

t (-0.10345) (1.07299) (0.552762) 

R^ = 0.159776 

32 . Log E^2 = -1•24634 + 1.10932 Log F + 0.44567 Log Y 

t (-2.03981) (5.06501) (2.02687) 

R^ = 0.794573 

33. Log E^^ = 0.542603 + 1.3327 Log P^^ - 0.i48927 Log Y^^ 

t (0.454899) (3.30365) (0.26957) 

R^ = 0,804773 

34. Log E^^ = 0.113335 + 1.52766 Log P^^ - 0.096746 Log Y ^ 

t (0.39579) (5.1314) (-0.94821) 

R^ = 0,47903 

35. Log E^^ = 0.387848 + 1,19029 Log P^^ - 0.074245 Log Y ^ 

t (0.434t6) (4.33726) (-0,808316) 

R^ = 0,178318 

The t-vaXues show t h a t the p r ice eLas t i c i t i e s of the 

consumption expenditure of 30 commodities axe s ta t i s t i caLLy 

s i g n i f i c a n t . As against t h i s , the income eLas t i c i t i e s of the 

consumption expenditure of 10 commodities onLy are s ign i f i can t . 

I t i s i n t e r e s t i ng to note t ha t the income has emerged as the 

s i gn i f i c an t determinant of the consumption probabiLity of 29 
, goods for the probabiLity 

/ r eg ress ion model* v/hereas, i t i s found to be the maoor 
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determinant of the per tiouseliold consumption expenditure of 

only 10 goods according to the log-Linear model. 

Given the pr ices of the commodities, average income-

leve l and the estimated number of consuming households, the 

t o t a l consumption expenditure on the i - t h good wi l l be given 

by 

^ i t = k ^ i k ^ t ^ i k ^5*^) 

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

ming household of the k-th income group* 

The levels of consumption expenditure Ê ^̂  of 35 

commodities are reported in table 3«3» 

NOTES 

1 Government of Meghalaya, Direc tora te of Census Operation, 

Shi l long, 1985. 

2 Cherinichovsky, Dov, in his "The Economic Theory of 

Household and Impact Management of Nut r i t ion and 

Related Health Programs, World Book r e p r i n t s e r i e s , 

No. 121, Washington, Page 228, says 

"The household . . . i s the basic socio-economic 

u n i t t ha t makes most decisions about investment 

in human being and about consumption". 
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3 For d e t a i l s , see , TheiL, H., Pr inc ip les of Econometrics, 

John Wiley and Sons I n c . , New York, page 632. 

4 For d e t a i l s , see , Cramer, J , S . , Empirical Econometrics, 

North-Holland Publishing Co., Amsterdam, page 52 . 

5 Government of Meghalaya, Seventh Five Year Plan 1985-90 

and Annual Plan 1985-86, Draft Proposals Vol. I* 

6 Op. c i t . , Cramer, J . S . Empirical Econometrics, page 31 . 
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Table 3.3 

Levels of Consumption Expenditure ( i n Rs.) 

SI. no. of 
commodities 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

{ Total consump- | 
{ tion Expenditure { 

92582909 

59111724 

77227796 

29885804 

28560248 

55896862 

7238696 

34312777 

67637781 

5202149 

8126006 

4506589 

25463583 

1593990 

20852869 

14266058 

45100084 

15345281 

SL, no. of 
commodities 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

{ Total consum-
{ ption Expen-
j diture 

2959568 

1322715 

2312323 

524179 

IIO16115 

53962037 

82945497 

1625644 

1679548 

23743705 

3848653 

1490283 

359009 

609921 

904849 

76O36O 

488931 



CHAPTER - IV 

PROJECTION OF THE LEVELS OF CONSUMPTION 
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4.1 The projecting of the future values or the forecas t ing 

as i t i s ca l led , re fers to the "pred ic t ion of values of 

c e r t a i n var iables outs ide the avai lable sample of da ta "" 

t y p i c a l l y , the p red ic t ion for other times or p laces" . Thus, 

given the observed values of the va r i ab l e s , X , X * . . . , X 

at time t , the problem of forecast ing is to p red ic t the values 

of the X>'s for some future date t + m or even for the past 

tha t has not been observed, t-m. The time in te rva l represented 

by m i s ca l led the forecas t horizon, 

4.2 Methods of ForeQa^_tj.j^ 

There are various approaches to the fo recas t ing . 

Expert opinion refers to the t r a d i t i o n a l approach to the 

fo recas t ing . Accordingly, the forecast ing i s done on the 

basis of the infonned judgement of the expert(s) acquainted 

•with the phenomenon in quest ion. 

k modern va r i an t of the method of expert opinion i s the 

Delphi Method according to which the judgements of a panel of 

experts are put together in order to obta in fo r eca s t s . Each of 

the experts i s consulted and then t h e i r forecasts are presented 

in siommary s t a t i s t i c a l form to a l l . 

A more formal approach i s Persis1:ence F o r e c ^ t i n ^ which 

i s based on the assumption of the future r ep l i ca t ing the past 

or present in some important respects* The future may r e p l i ­

cate the pas t i n th ree ways: 
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1) The present value of the var iab le may remain invar iant 

through time J 

2) The d i r e c t i o n and the quantum of the change in the future 

v a r i a t e values w i l l be the same as in the pasts 

3) The va r i ab le wi l l change a t the same r a t e a t which i t 

had changed in the pa s t . The dece le ra t ion /acce le ra t ion of the 

r a t e is also included in i t . 

The t h i r d approach i s more popular. This approach is 

also more s c i e n t i f i c than the other two. 

Another approach to the forecast ing i s the method of 

using the , l e^ . i r^ ,,iru3JLcators« To use th i s approach, a 

forecas t of y i s based on another var iab le x, which i s the 

leading ind ica to r ; and where y at time t depends on x at time 

t - 1 . 

The forecas ts may be short- term forecas ts or the long-

term f o r e c a s t s . By the long-term forecasts we re fe r to those 

for which the forecas t horizon exceeds some prespecif ied 

l e v e l . The long-term forecasts may also be obtained by 

developing a succession of short- term f o r e c a s t s . 

4 .3 4s already s t a t ed in the introductory chapter, the 

t a r g e t year or the forecast ing horizon, in our case, extends 

upto the year 1989-90 which may be considered to be the 

short- term fo recas t . 
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However, the forecast ing of any var iab le i s done on 

the basis of the present value(s) of the v a r i a b l e ( s ) . Thus, 

i n order to project the leve ls of consumption of the t h i r t y -

f ive forest-based commodities under considerat ion upto the 

year 1989-90, the f i r s t task i s to est imate the leve ls of 

consiomption of these commodities in the base year of 1984-85• 

However, t h i s has been done as discussed in the e a r l i e r 

chapter I I I . These estimated base year levels and pa t te rns 

of cons\jmption cons t i t u t e the present values for our purpose. 

As has been discussed in the e a r l i e r chapter, the 

most important f a c t o r s , among others , t ha t determine the 

leve ls of consumption of a product a t a given point of time, 

are 

i ) the ex is t ing number of households; 

i i ) the leve ls and pa t te rns of income d i s t r i b u t i o n of 

these households j and 

i i i ) the product p r i c e s . 

Hence, in order to project the leve ls of consumption, 

•we f i r s t project the number of the households, t h e i r income 

d i s t r i b u t i o n and the pr ices of the products . 

4.4 For project ing the number of households and t h e i r 

income d i s t r i b u t i o n , we have taken the Seventh Five Year 

P lan ' s project ion of the S t a t e Domestic Product (as i s done 

in the draf t proposal) for the S t a t e of Meghalaya as the base. 

However, the Draft Plan proposals contain ne i ther the number 
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of households nor levels aJid pa t te rns of income d i s t r i b u t i o n 

among these households. The plan contains only the t o t a l 

population and the S t a t e Domestric Product both of "which have 

been projected yearwise upto the year 1989-90. 

So fa r as the populat ion i s concerned, i t i s s t a t e d 

t h a t , "For the purpose of the plan, i t i s expected tha t the 

grovrfch r a t e of the past decade would, a t l e a s t remain 

constant" r The population of the S t a t e for 1984-85 has been 

estimated to be l4.94 lakhs which i s expected to r i s e to about 

17.17 lakhs by the end of the Seventh Plan on the basis of the 

1971-81 decadal growth r a t e of 32.08%r 

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

The estimated t o t a l population has been projected 
3 

accQi-eing to the age and £ax structure. For this, the single-

year age and sex distribution of l98l census has been taken as 

base. The age and sex structure Q£ the population in l98i has 

been as follows: 

P^ = P ^ + P^^ 
1 1 1 

pO _ pOm pof 
^2 ~ 2 ^ ^2 

• • • / V 

(4.1) 

pO _ pOm pOf 
^k ~ ^k "*• ̂ k 
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where, P stands for populationi the subscr ip ts 1, 2, . . . , k 

r e fe r to age-groupj suporscr ipt o re fers to the base year ; and 

m and f deiaote male and female r e spec t ive ly . K goes from 0 

to 100, As in the cesus repor t , i t i s assumed tha t no one 

survives a f te r lOO years of age. 

Children born i n the base year wi l l belong to the 

f i r s t age group i n the next year . But a l l of than do not 

su rv ive . Hence, l e t us denote the b i r t h r a t e by b and s u r v i ­

va l r a t e by s =» 1-d, where, d represents dea th - r a t e . 

Thus, age and sex spec i f i c population of the base 

year gets converted into the age and sex speci f ied popula­

t i o n of the next year : 

Vl ' ŝ ^ pO" * s^ P f 

P ^ = s " , P ° / . s | p f 
(4.2) 

pi _ gm pom f pof 

where, P^ and P j i n the f i r s t row denote t o t a l male popula­

t i o n and t o t a l female population i n the base year . Similar 

p ro jec t ion has been done for sucessive years upto 1990. 

Obviously, the death, and hence, the surviva l r a t e s 
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hiave been pos tu la ted to d i f fer botli across ttie age and sex 

The mor ta l i ty r a t e i s high among the infants and reaches to 

peak a t the old age. I t i s also a l i t t l e higher for the 

males than the fonales in a l l age-groups and almost every­

where in the world. 

But the 1981 census repor t provides ne i the r the age 

and sex wise death r a t e s nor the b i r t h r a t e s . I t reports 

only the standard death r a t e and the standard b i r t h r a t e 

which are some kind of average of the t o t a l b i r t h and death 

r a t e s over the decade of 1971-81. The population growth 

r a t e used for the population pro jec t ion i n the Seventh P lan ' s 

d ra f t proposals i s also based on the average b i r t h and death 

r a t e s of 1971-81. 

Since the age and sex spec i f i c death ra tes or b i r t h 

a r e not ava i lab le , we have assumed t h a t these r a t e s are the 

same in a l l age and sex groups. 

The projected age and sex s t r u c t u r e of the population 

has then been converted in to the number of the consuming 
4 

u n i t by using the ' adu l t equivalent s c a l e ' , 

which has been formulated by the National Coiincil of Applied 

Economic Research. This has been done becaise i t i s the 

number of consiMing u n i t s r a the r than the number of persons 

which affects the l eve l s and pa t t e rns of consumption. 

The adult equivalent sca le i s as follows: 
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1 

2 

3 

4 

5 

Male above l4 years 

Female above 14 years 

Children betv/een 10 to 14 years 

Children between 1 to 10 years 

Children below 1 year 

1.0 c»u« 

0,8 c»u. 

0.8 c .u. 

0»7 c .u. 

0.0 c .u . 

The calcula ted t o t a l number of consuming un i t s according to 

the 1981 census repor t were 1078777.6 and the t o t a l number of 

households was 255935. On an average, the number of the 

consuming un i t per household was 4.215* issuming t h a t t h i s 

average s i z e of the households remain the same for the 

success ive years for which pro jec t ion hr̂ s been done, we con 

convert the projected number of the consuming u n i t s for each 

year in to number of households. 

4 .5 For pro jec t ion of income leve ls also the Seventh Five 

Year P lan ' s Pro jec t ion of S t a t e Domestic Product has been 

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

as such. I t gives the S t a t e Domestic Product t h a t has been 

projected yearwise upto the year 1989-90. Given these 

projected S t a t e Domestic Product, the estimated Pareto 

Dis t r ibu t ion of Income (as i s discussed in c h a p t e r - I l l ) and 

the projected number of households, we pro jec t the pa t t e rn of 
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income d i s t r i b u t i o n and the leve ls of income upto the t a rge t 

year 1989-90, The projected income per household in each 

income bracket has then been used t o estimate the probabi l i ty 

of a household i n a given bracket being a consumer. The 

pitJ>oected income per household and the parameters of the 

equation (3*2) together furnish the estimates of the probabi­

l i t i e s of the consuming households across the income groups 

of d i f fe ren t goods* 

Then, the mu l t ip l i ca t ion of the number of the t o t a l 

households in each income-group by the respect ive p robab i l i ­

t i e s y ie ld the projected number of the consuming households 

for each of the products* The number of the consuming 

households projected thus have been aggregated over income-

groups for each year sepa ra t e ly . These projected aggregated 

numbrr of consuming hovis holds for each lood and for each of 

the projected years are reported in t ab l e 4 . 1 . 

i s has already been s t a t e d in the e a r l i e r chapter 

(Ch. I l l ) , 29 out of the 35 commodities are durable goods. 

Hence, the estimated t o t a l number of consuming households i n 

1984-85 for any of these commodities, w i l l not purchase the 

commodity again and again i n 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 t ha t 

expenditure which i s incurred to make new purchases of the 

commodity i n t h a t year . We assume t h a t the new p u r c h a s e of 



Sl» nD» of 
edmrnodities 

1 
2 

3 
4 
5 
6 

7 
8 

9 
10 

11 
12 

15 
14 

15 
16 

17 
18 

19 
20 

21 
22 

23 
24 

25 
26 

27 
28 

29 
30 

31 
32 

33 
34 

35 

Table 4 .1 

P r o j e c t e d Tota l Number of Consuming Households 

1985-86 

147504 
39959 

272413 
133705 
66687 
270038 
70981 

54760 

281147 
189968 
196288 

181432 
IQ1262 

31393 
7824? 
39021 
68830 

27887 

56893 
42114 

47623 
73325 
109382 

IO6133 
116351 
11073 
14064 
265483 

232605 
65834 

23537 

29543 
18871 
85770 
28620 

1986-87 

148046 
42623 
279917 
137861 
73490 

278079 

69936 

61568 
288649 

195677 
202583 
187256 

104659 
|42PQ 
81723 
44031 
7l48 i 

33735 
59118 

43962 
52470 

77742 

112215 
102868 

120458 

10625 

13727 
271763 

240715 
68367 
27464 

33654 

20597 
88O31 
29548 

1987-88 

148667 
45489 

287777 
142221 
81029 
286509 

68943 
69258 

296505 

201663 
209189 
193388 

108226 

37277 
8539^ 

49715 
74272 

40831 

6i462 
45915 
57840 

82467 
115181 

99755 

124775 
IO2OO 

13406 
278338 

249238 
71034 
32O62 
38351 

22492 
90398 

30522 

1988-89 

149270 
48540 
295815 

146697 

89327 
295152 

67954 
Y7Bff 
304530 

2O78O2 
2 l59 f8 

1996§1 
111898 

40626 
89221 

56121 

771I1 
49411 

63890 
47948 
63750 

87467 
118208 

96722 

129227 
9791 
13090 

285029 

258025 
73794 
37426 
43710 

24559 
92815 

31523 

1989-90 

149851 
51788 
504029 

151290 
98461 
3G4db6 

$6969 

07600 

1127^5 
ii^QPl 
2 2 2 ^ 1 
206146 
115676 
44268 

93201 

6 p 4 3 
8015P 

59787 
6 6 4 0 | 
50063 

70253 
92756 

121295 
93766 
133818 

9397 
12780 

291835 
267079 
76649 
43679 

49803 
26811 

95282 
32552 



81 

the durable commodities are made by the new consimers of the 

commodities in the projected years . For t h i s purpose, we 

assume t h a t the increased number of consuming households i n 

each year are the new consumers or purchasers of the 

commodities i n t ha t year . Hence, we find the projected 

number of new consuming hD\iseholds or purchasing households 

for 29 durable goods as fol lows: 

Npit = " o l t - Ncit-1 (^- '^ 

where, N ^. i s the number of purchasing households of the 

i - t h commodity in t - t h year, N . . and N .. a re the estimated 

t o t a l number of consijming households of i - t h commodity in 

t~ th year and t -1 year r e spec t ive ly . Thus derived, the 

estimated t o t a l tiumber of purchasing households are reported 

i n t ab l e 4.2* 

4 .6 In order to f ind out the projected leve ls of 

consumption expenditure, we are required to pro jec t the 

pr ices of the products as w e l l . For t h i s purpose, we have 

col lec ted information about the pr ices through a primary 

survey of the various s e l l i n g uni t s of the respect ive commo­

d i t i e s for the years 1984-85 and 1985-86. But, the pr ices 

of the same commodity, say, Almirah made of wood, have been 

found to be dif fer ing depending on the va r i a t ions in s i z e as 

well as the qua l i ty of wood used i n i t s production. In 

order to overcome the f i r s t d i f f i cu l t y , we have col lec ted the 



Table 4.2 ^^ 

Projected Niamber of Pure basing Households 
j>!Piiy<l»»i|iii M ! * ' » ' " « » » — > * — « I' » 11 i>i III -^nfjmif^ftifjii, I I 11 m i l I I — M M « — — m i 

cJ in^d luf^ l9a5-*86 1986«87 1987-88 1988-89 l989-
mini •iiT^miiiii iiiii-iii'Biijaiiilt t l immiipj m n ' """mjiijtritiu JULa-iaimm uwum »» ww.!jmj ni '' iiwuw ' ^ « • 

1 
2 

3 
4 

5 

6 

7 
8 

9 
10 

11 

12 

13 
14 

15 
16 

17 
18 

19 

20 

21 

22 

23 
24 

25 
26 

27 
28 

29 

30 

31 
32 

33 
34 

35 

s-^ii 
-2.S-0! 

7326 

4043 
6178 

7833 

1053 
619 

7332 
5560 

6117 
5668 

3295 

2579 

3333 

4445 
2558 

4836 

2147 

1775 

4403 
4172 

2771 
• « 

-

-

-

-

-

2444 

3368 

3611 

1583 
2210 

4901 

ShZ 

2.L(.H 
7504 
4156 

6803 
8041 

1045 
688 

7502 

5709 

6295 

5834 

3397 

2807 

3474 

5012 

2651 

5848 

2225 
1848 

4847 

4417 

2833 
-

-

-

-

-

-

2533 

3927 

4111 

1726 

2261 

4928 

XZi 
Z246 

7860 

4360 

7539 

8430 

993 
769 

7856 

5986 

6606 

6122 

3567 

3077 

3673 
5682 

2791 

7096 

2344 

1953 
5370 

4725 
2966 

-

-

-

« • 

-

mm 

2667 
4598 

4703 

1895 

2367 
4974 

6'0.3 

305-' 
8Q38 

4476 

8298 

8643 

989 

863 

8025 

6139 

6789 

6293 
3672 

3349 

3825 
640 6 

288 9 

^80 
2428 

2033 

5910 

5000 

3027 
-

-

M » 

-

-

-

2760 

5364 

5353 

2067 

2417 
5001 

5S\ 
^2-V2 
8214 

4593 

9134 

8854 

985 

973 

8193 

6291 

6975 

6465 
3778 

3642 

3981 

7222 

2989 

10376 

2513 

2115 

6503 

5289 

3087 
-

-

-

mm 

-

-

2855 

6253 

6093 
2252 

2467 

5029 
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p r i c e information for the commodities on an average standard 

s i z e . In order to overcome the second diff icxil ty, we have 

taken the weighted averages of the pr ices which have been 

calculated as follows: 

P. «4! iaLi i2 (4.4) 

where, P̂, is the weighted average of the price of i-th commodi­

ty, P^ is the price of the i~th commodity made of q-th variety 

of wood, X. is the weight eattached to the i-th commodity made 

of q-th variety of wood, and 

Where, m̂^̂  ig ^}^Q money value of the total number of i-th 

commodity made of q-th variety of wood and M. 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, wc 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 expenditure 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 

a r r ive at the LeveLs of t o t a l consumption expenditure for 

each of the commodities. The projected LeveLs of consiimption 

expenditure on the commodities corresponding to the number of 

consuming househoLds of 6 non-durabLe commodities as i n , Ĵ  

tabLe ^ . i andAnumber of purchasing househoLds ofAtable 4.2 

are reported i n tabLe 4 . 3 . 

NOTES 

1 In t r iL iga to r , M.D., Econometric ModeL, Techniques, and 

ippLica t ions , Pren t ice HaLL of Ind ia P r i v a t e L td . , 

1980, page 509. 

2 Government of Meghalaya, "Seventh Five Year PLan 1985-90 

and AnnuaL PLan 1985-86' Draft Proposals , VoL. I , 

3 For detaiLs of the modeL see Prakash, S . , "Project ion of 

OccupationaL-EducationgiL S t ruc tu re of Manpower", Artha-

nijnana, March, l971 . 

4 National CounciL of AppLied Economic Research, New DeLhi, 

ALL Ind ia Rurai HousehoLd Survey, VoL. I , page 53 . 
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P r o j e c t e d Leve ls 

l i t no» 9f 
commodities 

1 
2 

3 
k 
5 
6 

7 
8 

9 

IP 

11 
ia 
15 
14 

15 
16 

17 
18 

19 
20 

21 
22 

23 
24 

25 
26 

27 
28 

29 
30 

31 
32 

33 
34 

35 

1985*86 

350383 
4111369 
2664320 

984915 
2973966 

1707907 

107T43 
4328126 
1807998 

159072 
279241 
151336 
89^802 

153399 
927941 

1872367 
1791956 

2740609 
115981 

60510 

239435 
32250 

297495 

48065513 
85154970 

21314 

38631 
24594345 
10050862 
61980 

63824 

93742 
86020 

10321 
8i45 

Table 4 . 3 
— 1 * ' 

of. Consumption E r p e n d i t u r e ( i n Rs . ) 

1986-87 

344398 

4545317 
27151*72 
1068882 
3338300 

1795314 
109014 

4929741 
1853594 
165846 

306565 
162185 
959245 
179283 

968273 
2155310 
; 9 i i 7 i 6 

3330027 

120417 
65512 

267991 
34806 

3 l 6 l 9 l 

44500697 

87466963 
22253 
34229 
25469628 

11609684 
69252 
79051 
117369 

97502 

10875 
8612 

1987-88 

396720 

5059851 
2969508 

1182694 

3769425 

1924063 
105735 

5641768 
1949702 
175270 

342719 
177354 
1046344 

210805 
1025722 

2494512 
20718-.5 
4063312 
127326 
71968 
301848 

38036 
342662 

41250684 
89957784 

25855 
31063 

26353042 
13351680 
78516 

98167 
147204 
111388 

11717 
9282 

1988-89 

387524 

5558647 
3249603 
1 2 7 ^ 0 f 

4225922 

2025685 

107583 

6425345 
2P04886 

182257 
374753 
189923 
111^876 

245984 

1070962 

2871105 
2207601 

4932985 

132593 
77884 

337757 
41050 

361969 

38267092 
92547208 
28812 
29161 

27225970 

15401512 
87409 
121334 
183287 
126521 

12327 
9790 

1989-9C> 

375820 

609279? 

3789447 
138272: 

47366ie 
213275r 

109562 
73i286C 

206414^' 

194014 
409155 
203324 
1189730 
286334 

111826:; 
330449c. 

2351177 
599079' 

138215 
84240 

377824 
44269 

382047 

2959255 
952409^7 
31709 

26195 

28121221 
178114^9 

97213 
149634 

227695 
143655 
12952 

10352 



CHJiPTER - V 

DETERMINATION OF THE LEVELS OF PRODUCTION 
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5.1 In economics, production is umderstood as the t r ans fo r ­

mation of inputs through technical processes into output . By 

inputs v;e r e fe r to the resources tha t are used in the produc­

t i o n processes , and by outputs we re fe r to the goods and 

services t h a t r e s u l t from the completion of these processes . 

The technological i n t e r - r e l a t i o n s between inputs and outputs 

t h a t are functional in nature are known as production func­

t i o n s . The production function shows the maximum amo\int of 

output t h a t can be produced from a given s e t of inputs used 

with a given technology. Al te rna t ive ly , i t may refer to the 

minimum quan t i t i e s of inputs t h a t are required to produce a 

given quant i ty of output . 

A very advanced method of expressing the functional 

r e l a t ionsh ips between inputs and output has been developed and 

introduced by Wassily ¥ . Leontief i n 1936 which i s known as 

Input-Output system. The input-output system refers to a 

general equilibrium so lu t ion for a l l the sec tors ex is t ing in 

a given economy. The basic idea is t h a t the sectors are in te r ­

dependent. A proport ion of the t o t a l outputs of the d i f fe ren t 

sectors flow as inputs into other sec tors of the economy. 

For determining the leve ls and pa t te rns of produc­

t i o n of fores t -based i ndus t r i e s , we have preferred the use of 

the input-output model. Hence, i t is e s sen t i a l t ha t we 

discuss f i r s t the basic features of an input-output system. 

Then we may highl ight the p a r t i c u l a r vers ion of the model t h a t 
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we have developed for our purposes. 

5.2» a) The Basic, Input-Outixit System. :, A, Resume, 

Let there be only two producing sec tors in an economy; 

1) ag r i cu l tu re and 2) industry* Then in the tabular form we 

s h a l l have the following 

Table 3»1 

k Basic Input-Output Table 

Indus t r ies To "»\ Intermediate Demand _ I Final | Total 
^^?^ \ iigricullxire V "indust'ry ' {Demand} Demand 

Agricul ture X^^ X^2 ^1 ^1 

Industry X^^ X22 ^2 "̂ 2 

Primary Input XQ^ X Q 2 ^ 

In t h i s t ab le X.^i_ re fe r to the output of i - t h 

industry going to j - t h industry as input where i=1,2> and 

^=1,2. f., are the f ina l demands for the i - t h products . 

X,. to J^efer to the Gross-Output of i - t h sec to r , 

XQ i s the t o t a l supply of labour in the economy, 

X Q . , r e fe r to the quant i ty of labour required by the j - t h 

s e c t o r . 

Rowwise addit ion of the intermediate demand, i . e . 

Xjj^.fg, and the f ina l demand f̂  gives the corresponding gross 
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output X. . 

Thus, -we tiave: 

x̂  = ^2^ ^ \2 -̂  h ^^'^'^^ 

These are known as the balance equations of the s e c t o r s . The 

balance equation reveals t h a t the t o t a l output of any industry-

gets completely exhausted in meeting the two types of demand -

intermediate demand and f ina l demand. The intermediate demand 

re fe rs to those quan t i t i e s of various goods and services 

produced by the d i f fe ren t sectors of the economy t h a t are 

required to be \ised in the production processes of the 

ecommy. As against t h i s , the final-demand component of t o t a l 

demand re fe rs to t ha t component of the demand which i s used to 

s a t i s f y d i r e c t consumption needs of the p r iva te ind iv idua ls / 

households and the government| investment requirements and 

l a s t l y , net foreign t r ade , i . e . , imports minus expor ts . 

Looking a t the t ab l e columnwise, we obtain the input 

s t r u c t u r e of each of the i n d u s t r i e s . When coliimnwise en t r ies 

for a p a r t i c u l a r industry are divided by the gross-output 

f igure of the corresponding industry we get the input-

coef f ic ien ts of t h a t indus t ry . Thus, denoting the input-

coeff ic ien t of the i - t h product in the d"th sector by â ^̂  we 

have a . . = - ^ ^ i - (5 .1 .4) 
10 Xj 

file:///ised
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R e l a t i o n ( 5 . 1 . 4 ) can be reiA/ritten as 

X, . = a. . X. ( 5 . 1 . 5 ) 

Nov;, p u t t i n g r e l a t i o n ( 5 . 1 . 5 ) i n ( 5 . 1 . 1 ) and ( 5 . 1 . 2 ) v/e g e t 

o r 

^1 ' ^11^1 "" ^ 2 ^2 •" ^1 

^2 = ^21^1 •" ^22 ^2 ^ ^2 

( 1 - a ^ , ) X ^ - ^ 2 ^ 2 = ^1 

( 5 . 1 . 6 ) 

and. -82-J X^ + (l~a22)X2 = ^2 

P u t t i n g e q u a t i o n system ( 5 . 1 . 7 ) i n m a t r i x form v/e ge t 

( 5 . 1 . 7 ) 

1-a 
11 

®21 

( 5 . 1 . 8 ) 
X. 

or , 

(o ^j L aga]' Xjf f fg 
I- -*• • - J i— 

o r , 

o r . 

( I - i.)X 

( I - A.)""^ 

F 

X 

(5.1.9) 

(5.1.10) 

As can be s een , i n r e l a t i o n s ( 5 . 1 . 9 ) o r ( 5 . 1 . 1 0 ) , 'A' denotes 

t h e m a t r i x of t h e inpu t c o e f f i c i e n t s , ' I ' i s t b e i d e n t i t y 

m a t r i x , 'X' i s t h e v e c t o r of gross o u t p u t s , and ' F ' i s t h e 

v e c t o r of f i n a l demands. These equa t ions a r e def ined as t h e 

s t r u c t u r a l r e l a t i o n s . 

I t i s obvious from t h e above t h a t once we have t h e 

m a t r i x A and t h e v e c t o r X v/e can e a s i l y o b t a i n t h e v e c t o r F 
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•wiiich gives the apiount of each commodity avai lable for f i n a l 

u s e . S imi la r ly , -when A and F are given, -we could solve for 

X. While such a r e s u l t would be j u s t t au to log ica l for the 

year for -which the t ab le i s constructed, i t -would be substan­

t i v e -when -we have to compute such vec tor (s ) for some fu-ture 

per iod . This, of course, assumes matrix-A to remain the 

same. This defines the s t a t i c input-output syston. 

Besides, i t i s worth-mentioning t h a t the impl ic i t 

assumption charac ter i s ing equation (5 .1 .3) i s t h a t no labour 

i s required to produce labour . Because, there i s no produc­

t i o n pit)cess by means of which labour i s produced in the 

r e q u i s i t e quant i t i es for meeting i n t e r - i ndus t ry demand for i t . 

I t i s given and f ixed from ou t s ide . Hence, the economy i s 

dependent upon the outs ide -world for meeting i t s labour 

requirements. Thus, s ince the labour sec to r i s t r e a t e d 

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

Ho-wever, there may also be closed input-output system. 

In the closed system, the labour sec to r i s endogenised and i s 

regarded as a production sec tor , the output of -which i s 

labour and i t s inputs are the quan t i t i es of consumption of 

goods and s e rv i ce s . Thus, in the closed-system, -when the 

household sec tor i s endogenised, the final-demand vector need 

not be t r e a t e d sepa ra te ly . 

The input-output system may also be dynamic in 

na-ture. In the s t a t i c system, we are concerned exclusively 
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witli the current or flow requirements of the production. But 

every industry requires some stocks also to carry on produc~ 

t i v e a c t i v i t y . These stocks may be of various forms, such as , 

bui ld ings , machinery and other fixed a s s e t s , stocks of raw 

mate r i a l s , f in ished goods, goods in the process of production 

e t c . . Hence, in order to obtain a complete p ic tu re of the 

productive process one should incorporate these stocks also in 

the ana lys i s . The information per ta in ing to these stocks a t 

any point of time can also be put in a t abula r form analogous 

to the current flow matrix as follows: 

Indus t r ies To T T ~ S t o ° ^ requirement 

Z^ j J ^ r i c u l t u r e { Industry 

Agricul ture s^^ s 

Industry s^^ s^^ 

"Where, s . . represents t o t a l stocks of i - t h product held by 

3-th s e c t o r . Thus, while each column represents a vector of 

s tocks , held by the given industry, each row shows the amount 

of p a r t i c u l a r commodity held by the various indus t r ies a t a 

given moment. Dividing these en t r ies by the yearly output of 

the re levant industry we obtain a cap i ta l -co e f f i c i en t matr ix . 

Let us c a l l i t B» Thus, we have. 

B = ^11 ^ 2 

•̂̂ 21 ^22 J 
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where, b^^ = ' w " , i»o = 1,2. 

Although the 'B ' matrix i s obtained by the operat ion s imi la r 

to the one by which 'A' was obtained, the 'B ' matrix d i f fers 

from »A' in t h a t i t involves an addi t ional time dimension. The 

output in the denominator and the stocks i n the numerator 

r e l a t e to d i f ferent points of t ime. 

An impl ic i t assumption in the system described by 

(5.1.9) or (5.1.10) i s t h a t the necessary stock requirements 

are automatically met. Such an assumption i s j u s t i f i a b l e i f 

our requirement to produce the gross output vector X i s l e s s 

than or equal to the capacity avai lable in each indus t ry . If> 

however, the X vector needs more stocks than are ava i lab le , 

then the addi t ional capaci ty should have been created e a r l i e r . 

This would mean the inc lus ion of investment, which was 

considered as one of the const i tuents of f i n a l use , wi thin the 

model. 

If the addi t ional capacity required i s given by the 

vector AX then the stock requirement of the varioias commodi­

t i e s wi l l be given by B^X. With t h i s , equation (5.1.9) wi l l 

be 

{l-A)X = C + B4iX (5.1.11) 

where, C i s the vector of f i na l demand excluding investment 

requirements. (5.1.11) can also be wr i t t en as 

X - AX - B4X = C (5.1.12) 
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If we define ttie r a t e of grovvth of the output of the 

i - t h commodity as 
A X , 

^ X.. 
1 

then, ^X = GX (5.1.13) 

where, G i s a diagonsil matrix of grovrth ra tes having g^ in 

the - i - t h row and the i - t h column. Using (5.1.13) ve wri te 

equation (5.1.12) as 

(I-A-BG)X = F (5.1.14) 

or , X = (I-A-BG)"'! F (5.1.15) 

o r , X = |l-BG(l-A)'ii"*'' U-k)"^ F 

This system i s known as the Leontief Dynamic Input-

Output System. 

5 .2 .b) Nf^ture of the Production Function Impl ic i t i n the 

Input-Output System 

The Leontief system d i r e c t l y t e l l us nothing about the 

production processes t h a t are a t work to t u rn out outputs X. 

and Xp. But ce r t a in proper t ies of the production processes 

are deducible from the information contained in Table-5.1 or 

i n the balance equat ions . I t i s c lear t h a t the ag r i cu l tu ra l 

sec tor produces only ag r i cu l tu ra l goods whereas i n d u s t r i a l 

s ec to r produces only manufactured goods. Agricul tura l goods 

can not be producejd in the i ndus t r i a l sec tor or v ice -versa . 

This implies t h a t there i s no .joint production. Besides, i t 
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can also be inferred t h a t the process to produce ag r i cu l tu ra l 

goods uses X un i t s of ag r i cu l tu ra l goods, X-, u n i t s of 

i ndus t r i a l goods and XQ. un i t s of labour to produce X̂  un i t s 

of ou tput . S imi lar ly , i ndus t r i a l sec tor uses X.^* '^2. ^"^ 

X- u n i t s of ag r i cu l t u r a l goods, i n d u s t r i a l goods and labour 

respec t ive ly to produce Xp un i t s of manufactured goods. Thus, 

there i s one and only one production process to produce each 

of the two goods. I t i s , therefore , in fer red tha t for 

producing any given good, there ex is t s one and only one 

production process . In other words, the re i s one to one 

correspondence between the number of goods produced i n the 

economy, number of sec tors into which the economy i s c l a s s i ­

f i ed , and the number of processes t h a t are avai lable to 

produce these goods in the economy. 

But we cannot discover the p a t t e r n of responsiveness 

of the various inputs used in the production processes i f the 

s ca l e of output i s changed. This d i f f i c u l t y has been eas i ly 

solved by Leontief who assumes the constant re turns to s c a l e . 

This implies t ha t the inputs get mul t ip l ied by the same sca la r 

by which the output i s mul t ip l ied . Hence, the production 

function is l i n e a r l y homogeneous of degree zero. 

Leontief has assumed not only constant re turns to 

s ca l e but he also made a f a r s t ronger assumption of the 

f i x i t y of these coe f f i c i en t s . He also assumed the usual 

property of the convexity possessed by the i sognants . I t 
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implies the assumption of general ised diminisliing r e t u r n s . 

The above assumptions are combined v/ith the assump­

t i o n tha t each production process requires a ce r t a in minimum 

amount of each of the commodity and primary fac tor inputs in 

order to produce a spec i f ied amount of output of the given 

good. I t s implicat ion i s tha t there are other production 

processes in existence which need more inputs than the 

p recesses in u se . The r a t i o n a l i t y and motivation of earning 

maximum p ro f i t s always induce the producers to adopt only 

t h a t technique of production which i s the most e f f i c i en t one 

of a l l . But various techniques of production embody combina­

t ions of labour and cap i t a l and also other inputs in d i f f e ­

r e n t p ropor t ions . I t i s as i f producers were subs t i t u t ing 

one f ac to r for aJX)ther while they choose one technique in 

preference to o the r s . But the s u b s t i t u t i o n choice i s exe rc i ­

sable only before the s e l ec t i on of a given technique. Once 

the s e l e c t i o n is done, the fac tor proportions become fixed 

and no s u b s t i t u t i o n can then take place between one fac to r 

and another . Th\is, production coeff ic ients become fixed for 

any sca le of output once the technology has been chosen, and 

the chosen technology remains invar iant by assumption. 

5 .3 The Model 

In order to determine the leve ls of production of the 

t h i r t y - f i v e forest -based commodities to match with the 
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estimated l eve l s of coasiomption, -we have adopted the following 

input-output model: 

-1 
(5 .2 .1) 

where, the subscr ip t f r e fe r s to forest -based sectors and n 

refers to non-forest-based s e c t o r s . 

As can be seen the economy has been pa r t i t i oned into 

tvito segments: 

i ) forest-based s ec to r s , and 

i i ) non-forest-based s e c t o r s . 

By applying the Frobenius-^chur 's formula for the 

inversion of pa r t i t i oned matrices th i s system can be solved as 

follows: 

^f 1 _ f ^ •" ̂ 2^^i L ^2' .M 

^ I MR 1 M fe (5.2.2) 

where, R d-V"^ 
R^= A ^ d - X ^ p - ^ 

*nf' 
R2= (I-A^^)^ ' A^„, and, •ff' • f n ' 

Solving for the leve ls of outputs we have 
/ 

Xf = [ R + R^m^ \ R^M^ . r 

aM 

A. f i F I 
n 

X,=[MRJ M] . £F^ I F̂ ] 

(5 .2 .3) 

(5 .2 .4) 
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However, our i n t e r e s t l i e s in determining X^ ratt ier than X^. 

5.4 Data base and the Methodology 

In order to determine the leve ls of production of the 

fores t -based sec tor by'using the above model i t is required 

t h a t we have to have an input-output system for the economy as 

a whole where both the fores t -based and the non-forest-based 

sectors are considered* Hence, e i the r we adopt an input-

output t ab l e which is r ead i ly ava i lab le , or , we prepare one. 

Our study r e l a t e s to the economy of the S t a t e of 

Meghalaya for which we do not have a r ead i ly avai lable input'-

output t a b l e , nor, the l imi ted time period allow us to go for 

the prepara t ion of such a t ab le for the S t a t e of Meghalaya. 

Hence, we have made use of the l a t e s t na t iona l level inputs 

output t ab l e (60 x 60) prepared- by the Central S t a t i s t i c a l 
3 

Organisation at 1973-74 p r i c e s . 

We assume t h a t the economy of Meghalaya also consis ts 

of the same 60 s e c t o r s . These 60 sec tors are , however, 

divided into two groups - ( i ) fores t -based s ec to r s , and ( i i ) 

non-forest based s e c t o r s . Under the f i r s t group, we include 

those sec tors which produce the t h i r t y - f i v e forest-based 

commodities under considera t ion. 

According to the def in i t ions of sec tors as speci f ied 

in the na t ional t ab l e our t h i r t y - f i v e commodities are produced 
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by the folio-wing three s e c t o r s : 

i ) Fores t ry and logging - This sec tor produces f ive 

commodities (Com. no. 24, 25, 26, 27, & 29) . 

i i ) ¥oo<^ and Wood Products except Furn i ture - Eleven 

commodities are produced by t h i s s ec to r . (The commodities 

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

i i i ) Furn i ture ^nd Fix ture - This sec tor produces 19 

commodities (Com. no. 1, 2, 3, 4, 5 , 6, 7, 8, 9, 13, 14, 15, 

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

Thus, these three sec tors cons t i t u t e our fores t -based 

sec tors and the remaining 57 sectors cons t i t u t e the non-forest 

based s e c t o r s . 

Accordingly, our pa r t i t i oned input -coef f ic ien t 

matrices w i l l be of the following orders : 

A^£ i s 3 X 3 ; k^^ i s 3 X 57J 

A ^ i s 57 X 3 and A ^ i s 57 X 57 . 

We derive the f i na l demands for our three forest-based 

sectors by aggregating the l eve l s of consumption of the t h i r t y 

f ive fores t -based commodities according to the sec to ra l 

c l a s s i f i c a t i o n described above. Thus, we have the following 

m̂  
F ^ f t = ^ ^ i d t ^5.3.1) 
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wdere F ^j. is the final demand of the d-th forest-based sector ' d l t 

at t - t h time, C.^. is the level of consumption of i - th commo-

dity produced by d-th sector at t - t h time and 1, . . . . , 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

t ion . Therefore, we are not interested in finding the output 

levels of the non-forest-based sectors . Hence, we assume that 

the f inal 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 a. . 's of the non-forest-based 

sectors at the level of the s ta te to be the sane 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 s ta te level input-coefficients. This implies that the 

input-structure of the non-forest-based sectors are assumed to 

be the same at the s t a t e and the national levels, whereas, the 

input-structure of the forest-based sectors at the level of 

the s t a te is assumed to be different from the national input 

s t ruc ture . 

For determining the input-coefficients of the forest 

based sectors of the s ta te economy we have collected data 

from the production units of each of the thi r ty-f ive forest-
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based commodities* 

Nineteen out of t h e t h i r t y - f i v e commodities f a l l i n the 

category of fu rn i tu re , and, therefore , are assumed to be 

produced by the firms t h a t produce f u r n i t u r e . According to 

the Di rec to ra te of Indus t r i e s , Meghalaya, there are 4l 

r eg i s t e red u n i t s in the s t a t e vhich produce fu rn i t u r e . Out 

of these , 22 firms are Located in the cap i ta l c i t y of Shi l long, 
chosen to be the 

Shil long i s , thus,^sample u n i t for co l l ec t ing the information 

about inpu t - s t ruc tu re of these 19 commodities. We have, 

conducted a primary survey of a l l these 22 furn i tu re produciog 

f i rms. The quest ionnaire used in t h i s survey i s reproduced in 

the i p p e n d i x - I I | . The input-requirements and the t o t a l outputs 

of a l l the 22 firms have been aggregated to f ind the input -

coeff ic ients of the sec tor — furni ture and f i x t u r e . 

Of the remaining l5 commodities, the following two are 

not produced in the s t a t e - : 

i ) Match-box, and 

i i ) Sports-goods made of mixed v a r i e t y . 

For the r e s t of the commodities, as the production un i t s 

are s ca t t e r ed throughout the s t a t e and excepting only one or 

two un i t s most of the firms are located outs ide the cap i t a l 

c i ty of Shil long we found i t d i f f i c u l t to conduct the sample 

survey of a l l the un i t s producing each of the 14 commodities. 

However, the necessary information about the inpu t - s t ruc tu re 

of these commodities has been col lec ted from the following 



101 

three off icial sourcesi 

i ) Directorate of Industries, Meghalaya, 

i i ) Megtialaya small-Scale and Village Industries 

Board? and 

i i i ) Forest Department of Megtialaya* 

The input-coefficients of the tv/o sectors - forestry 

and logging, and* v/ood 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 has 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 Ap^ and A^» Therefore, we 

replace the national matrices by these modified partit ioned 

input-coefficient matrices A^^ and A ^ which have been 

prepared by us for the s t a t e . 

Given a l l the terms on the right hand side of ecjaa-

t ion (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 ^ e d 

to find out the following inverse: 

/ o ^ / r ^ 
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Ttiis, i n our case, i s the inverse of a matrix of the order 

57 X 57 corresponding to the 57 non-forest-based s e c t o r s . The 

invers ion of such a big matrix i s not poss ible without a 

powerful computer. As a f i r s t approximation, therefore , we 

have aggregated the gross outputs and the input-requiroaents 

of the 57 non-forest-based sectors in to one» From t h i s , we 

have derived the input -coeff ic ients of the non-forest-based 

s e c t o r . S imi lar ly , we also aggregate 57 rows of the matrix 

A - prepared at the s t a t e - l e v e l into 1 row. i s a r e s u l t of 

these aggregations, the order of the matrix A„- remains the 

same as i t was, i . e . , 3x3• But, the orders of the other 

matrices change as follows: 

1 becomes 3x1, 

JL^^ becomes 1x3, 

and Aj^j becomes 1x1 • 

Thus, 57 non-forest-based sec tors merge into one and our 

economy now consis ts of a l together four sec tors out of which 

t h r e e are fores t -based sectors and one i s non-forest-based 

s e c t o r . Now, the system becomes handy and we can r ead i ly 

ca lcu la te M and consequently, X^. 

EmpiricaX Findings 

The estimated yearwise f i n a l demands for the forest -based 

goods are given by the following vec to r s : 
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144565844 

1078265 

34757680 

198^-86 

1432773451 

859911 

27930222 

1988-89 

'146221613 

1202130 

38623318 

1986-87 

^143582995 

954561 

30973697 

1989-90 

542650947' 

1348606 

43219838 

I t is -worthnotliag that these final doaaands for the forest-

based goods refer to only private consinnption. 

The following is the partit ioned input-coefficient 

matrix for our generalised four-sectors economy: 

•-

.414051 

•013579 

•000034 

.033698 

«4' 

.374273 

. .1631517 

•000008 

.191451 

.303579 

.000013 

.027080 

.127304 

•004001" 

.003269 

.003091 

• 

.369871 • 

Assuming that th is input-coefficient matrix ronains 

the same, and given the yearwise final deanand vectors the 

solution for X^ yield the follovdng yearwise gross output 

vectors: 
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1987-88 

26910200'2' 

5746329 

35608901' m 

1985-86 

""26301800^ 

' 5319^55 
. • 

^28785298 

1988-89 

:'274146000' 

5980666. 

:• 39785948 

1986-87 

^265263000 

5532090 

: 3l9l6l02;-

279213000 

6243024 

^44514735^ 

These yearwise t o t a l gross outputs of the three sec tors 

are then disaggregated into t h i r t y - t h r e e commodities (s ince 2 

commodities are not produced in the s t a t e ) by assiiming t h a t 

t h e i r proportions i n the t o t a l f i na l demands and hence, outputs 

are the same as in the base year . The gross outputs of commo­

d i t i e s thus derived are reported in Table 5,3, 
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Table 5*3 

S I . 
No. 

1 
2 

3 
4 

5 
6 

7 

8 

9 
10 

11 
12 

13 
14 

15 
16 

17 
18 

19 
20 

21 
22 

23 
24 

25 
26 

27 
28 

29 
30 

31 
32 

33 
34 
35 

1985-86 

361110 

4237231 
2539765 
IO15O68 

3065014 
1760194 

111042 
4460630 

1863349 

995127 
1746884 

946732 

921165 
158095 
956349 

1929689 
1846816 
2824512 
119532 
62362 

246765 
201750 

3O66O3 
88235342 
156321000 

39127 
70917 

18450677 
387736 
399272 
586434 

6U5S6 

50954 

Prooec ted Leve l s of P r o d u c t i o n ( i n Rs 

1986-87 

354877 
4683612 

2797785 
1101404 
3739872 

1849938 

112331 
5079733 
1908961 

961149 

1776675 

939931 
988431 
184738 

997734 
2220887 
1969882 

3431346 
124081 

67505 

276145 
2 0 i 7 l 6 
325811 

82213567 
161592000 
41112 

63237 

21448508 

401345 
458134 
68O2O3 

63025 
49910 

1987-88 

4087iQ 

5212779 
3059319 
1218464 

3883429 

1982255 

108933 
5814459 
2008669 

934055 
1826430 
945161 
1077990 

217I8I 

1056744 

2569957 
2134475 
4186204 

131177 
74145 

310977 
202703 

353025 
76786508 

167452000 

48129 
57832 

24853626 
418430 

523155 
784485 

62443 
49466 

1988-89 

399189 

5725972 

3347423 
1318024 

4353129 

2089753 
110821 

6618757 
2065236 
906739 
1864418 

944878 

115.0496 

253285 
1103200 

2957530 

2274054 
5081476 

136584 
80228 

347924 
204226 

372865 
71745989 
173514000 

54019 
54674 

28875900 

434865 
603644 
911863 

61327 
48706 

. ) 

1989-90 

387080 

6275337 
3902982 
1424150 

4878531 
2196651 
112844 
7531958 

2125987 
898139 
1894068 

941236 

1225375 
294913 

1151767 

3403503 
2421620 
6170279 
142356 

86764 

389144 
204932 

393493 
65415589 
180103000 

62O66 

51272 

33682143 
450022 
692692 

1054055 

59958 

47922 



CHiPTER - VI 

ECOLOGICAL HyiPLICATIONS OF THE LEVELS OF 

PRODUCTION 
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6.1 The levels and patterns of production of the forfest-

based industries, l ike 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 

v?ij.l be the levels of the i r production. The basic inputs of 

forest-based sectors are various kinds of forest resources, 

e.g. , -wood, bamboo, canes, e t c . . Hence, the higher levels of 

production in these sectors require greater quantity of forest 

resources to be used as the inputs in the i r production 

processes. This, in i t s turn, requires a faster ra te of 

deforestation. Since, forest plays an important role in 

maintaining the ecological-balance, a faster ra te of defores­

ta t ion -will hamper the s t ab i l i t y of the ecology. 

Thus, estimation of the ecological 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 danand for 

the forest-based commoditiesj 

i i ) Estimation of the levels and patterns of production 

to match that level of demand as in ( i) above; 

i i i ) Estimation of the area required to be deforested to 

meet the demands to produce that level of output as in ( i i ) 

above | and, 

iv) Estimation of the impact of th is deforestation on 

ecological-balance. 
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The Levels and p a t t e r n s of consumption of f o r e s t -

based commodities and tt ie corresponding l e v e l s of p roduc t ion 

have been es t ima ted as d i s cus sed e a r l i e r * 

I n t h e p r e s e n t chap te r , we s h a l l d i scuss how t h e a r e a 

r e q u i r e d t o be d e f o r e s t e d to meet t h e demands t o produce t h e 

e s t i m a t e d l e v e l s of o u t p u t i s de te rmined . We s h a l l a l so 

d i s cus s t h e e c o l o g i c a l impact of t h i s d e f o r e s t a t i o n . 

6 ,2 Estimq.t ion of t h e i^eg. r e q u i r e d t o be Refores ted : 

6 .2 a) Methodology and Dafts|.-base' 

I n o r d e r to de te rmine t h e a r e a r e q u i r e d to be 

d e f o r e s t e d , f i r ^ t we have conver ted t h e yearwise e s t i m a t e d 

l e v e l s of ou tpu t s i n money terms i n t o q u a n t i t y terms as 

f a l l o w s : 

X j^p^ ~ -- V 6 • 1 ̂  
^ i t 

where, X^^^ r e f e r s t o t h e t o t a l ou tpu t of commodity i i n 

q u a n t i t y terms a t t - t h t i m e ; 

•^imt ^^^^^^ "to the e s t ima ted t o t a l o u t p u t of commodity i i n 

money terms a t t - t h t i m e . 

These Xj_jjĵ ,g a re r e p o r t e d i n t a b l e 5 . 5 . 

Pj^^ denotes t h e p r o j e c t e d p r i c e s of i - t h i tem a t t ~ t h t ime as 

i s done i n s e c t i o n 4 . 6 of chap te r IV» 

We have t h e d a t a about how much of wood, o r fo r t h a t 

m a t t e r , any o t h e r f o r e s t - p r o d u c t i s r e q u i r e d to produce 1 u n i t 
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of each of the 35 commodities under study* Therefore, vre can 

find out the t o t a l -wood requirements to produce X. . a s : 

W. = X^^^ w^ (6.2) 

where, ¥. denotes the t o t a l wood requirements to produce i - t h 

commodity, and, 

W£ denotes the wood requirement per u n i t of commodity 

i . 

Therefore, t o t a l quant i ty of wood required to meet the input 

danands of the fores t -based sectors wi l l be given by ^^i* 

But, a l l the commodities, say, Almiraihs made of wood, 

are not produced out of a s ing le va r i e ty of wood. Given the 

ava i lab le qua l i t i e s of wood in a p a r t i c u l a r region, the 

q u a l i t i e s of wood us.ed i n producing p a r t i c u l a r un i t s of the 

commodities d i f fer according to the va r ia t ions in consumers' 

choice and demand. Therefore, we are required to d i s t ingu ish 

between the wooden v a r i e t i e s as the average wood-yield per 

t r e e for d i f fe ren t v a r i e t i e s of t r ees are d i f f e ren t . Hence, 

the number of t r ees required to be cut wi l l also be 

d i f fe ren t even for the same quanti ty of wood requirements. 

Accordingly, the required area to be deforested wi l l also 

d i f f e r . 

Therefore, we have found the requirements of d i f f e ­

rent Var ie t ies of wood separa te ly . This we have done as 

follows: 
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At our sample- level , we have the da ta about how 

many of the i - t h gommodity are made of the q-th v a r i e t y cf 

wood, From t h i s , we find the proport ion cf i - t h commodity 

made of q-th v a r i e t y of wood a s : 

rr _ " i a (6.3) 
^ i q - N^ 

where, n - . i s the nianber cf i ^ th commodity made cf q-th 

v a r i e t y of wood} and N, i s the t o t a l number of i - t h 

commodity produced. Now, we assume t h a t these proport ions 

of i - t h commodity made of q-th v a r i e t y of wood ( i . e . , K. ' s ) 

i n the sample l e v e l t o t a l outputs remain t h e same for the 

ou tpu t - l eve l s of the State as a whole in the base year as 

we l l as for t he estimated l e v e l s of outputs in the projected 

y e a r s . Thus, by denoting the number of i - t h commodities 

made of q-th va r i e ty of wood by U. . w e have 
i q t 

Uow, t h e equation system (6.2) ge t s genera l i sed as 

" i q = " i q f l q (6.5) 

where, W- denotes the t o t a l wood requirement cf q-th 

v a r i e t y for producing i - t h commodity, and ŵ  r e f e r s t o the 

per uni t wood requirement for i* th 'commodity made of q-th 

v a r i e t y of wood. 

Tota l wood reqiiirements of q-th v a r i e t y for produoing 

a l i t h e JCt4:est**Lbae«d ^QemmoditiesjLwill be-^iven by ^%a* 
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TIlis can ba converted into the number of t r ees of q-th 

va r i e ty required to be f e l l ed i f the average wood-yield per 

t r e e i s knovm. Hence, these informations about the approxi­

mate quant i ty of wood yielded by an average t r e e for each of 

the q- th va r i e ty of t r ees have been co l lec ted from the Forest 

Department of Meghalaya. With the help of these informations 

ye have found __ 

Z^ = ^ ^q (6.6) 
q Y 

where, Z denotes the number of t r ee s of q-th var ie ty 

required to be f e l l ed , and Y i s the wood-yield per q-th 

Variety of t r e e . 

The required area to be deforested to meet the demand 

for Z i s , then, given by 
Si 

Z 
Q = • ^ • ' T i " •• • C 5 » 7 / 

^ q 

where, S denotes the approximate number of t rees of q- th 

v a r i e t y grown per sq . km. of area . The da ta r e l a t i n g to S 
Si 

have also been col lec ted from the Fores t Department of 

Meghalaya. 

The t o t a l area required to be deforested has, then, 

been found as5""Q . 
q 

6.2 b) Empirical. Findings: 

The total requirements of various varieties of forest-

products, ^̂ Ŵ Q» obtained according to the methodology 
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discussed above are reported in Table 6.1 and 6i2 helov?: 

Table 6»1 

Wood,. Requirements 

1. 

2 . 

3. 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

1 0 . 

1 1 . 

12 . 

13 . 

1. 

2 . 

3 . 

Trade Name 

P i n e 

S a l 

Teak 

Ti ta-Chap 

Poma 

Gaffiari 

KlK)kan 

S i r i s 

Jaman 

Haldu 

Mundani 

Cliapla3li 

Simul 

Requirements 

P roduc t s 

B^nboo 

Cane 

Broomsticks 

S c i e n t i f i c Name 

P inas k e s i y a 

Shorea r o b u s t a 

Tectona g r a n d i s 

Miche l i a ohampaca 

Cedre la Toona 

Gmelina a robo rea 

IXiabanga S o n n e r a t i o i d e s 

A l b i z z i a s t i p u l a t a 

Eugenia ^ j ^ b o l a n a 

4d ina c a r d i f o l i a 

itcro carpus f r a x i n i f o l i u s 

Artocarpus chap lasha 

Bombax c e i b a 

Table 6.2 

of o t h e r F o r e s t Products 

Quan t i ty 
( i n cu . f t ) 

807644 

118772 

349272 

197699 

139566 

44541 

66203 

443443 

26O561 

106849 

2224 

1374 

1593 

Quant i ty ( i n t o n . ) 

227 

89 

1139 
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In order to meet these requirements of forest-products, 

tlie estimated tota l forest area that will be required to be 

deforested, ^Q , during the forecast horizon of 5 years, is 

476 sq» ism* approximately. 

6«3 Ecologioal-Impact of Deforest^.tion in yiep^hs^a^a^i 

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 ra infa l l and differential climate of the s t a t e . 

Although ra infal l is assured, i t differs in intensity 

ajod quantity from region to region and from al t i tude to 

alti-toide. As variations in ra infa l l are considerable even in 

comparatively small areas they cause noticeable effects on 

dis tr ibut ion of plant and f loral species. The plant and 

f loral species of the s t a te i s , therefore, extremely varied. 

The Khasi and J a in t i a Hills differ from the Garo Hills in not 

having the characteris t ic grass vegetation. 

In the upper h i l l regions from 1500 mts. and above 

from sea level especially in the central plateaa of Khasi 

Hi l l s , coniferous pine vegetation are prominent. This extends 

further east upto Jowai and Passi in J a i n t i a Hills but the 

growth of the pine trees in the drier regions are stunted and 

cannot reach the i r noxroal heights. OaKs and rhododendrons on 

higher alt i tudes are common. 



114 

In the middle h i l l slopes between 900 mt. and 1200 

mts . a l t i t u d e s , temperate fores t s and grasslands abound* 

Vegetation in these a l t i t udes d i f fe r according to the d i v e r s i ­

ty of slopes found in d i f fe ren t r eg ions . In Garo H i l l s , over 

t h i s a l t i t u d e there are r i c h temperate fo res t s where Poma, 

Lampati, F i r , Chilauni t rees are found. In the Khasi H i l l s , 

over the same a l t i t u d e , we find dense temperate fo res t s i n 

West Khasi Hi l l s D i s t r i c t . Among other t r e e s . Laurel or 

S inko l i t r ees which y ie ld bajr^eaf (Tezpat ta) , are found in 

abundance on the southern slope of the West-Khasi H i l l s , i . e . , 

i n Nongkhlaw region and below the Mawsynram and Cherra 

P la t eau . 

In the lower h i l l of the sub- t rop ica l region, 

deciduous fores ts and grass- land occur in many p l aces . Most 

of t h i s region f a l l s i n Garo Hi l l s* 

The northern h i l l s facing the Brahmaputra va l ley 

are clothed with t r o p i c a l vegeta t ion . In Garo H i l l s , t he 

important t rees are S a l , Gamari, Simul, Chaplash, S i r i s and 

Teak. The whole of the h i l l s are covered with mixed ever­

green and sa l fo res t s and bamboo jung le s . 

Meghalaya fo re s t i s also the abode of wild animals. 

Hamphanggiri, a place 10 km. off Balphakrsffn in the East Garo 

H i l l s d i s t r i c t i s considered to be the centre of wild 

elephant populat ion. Other wild axiimaXa found in the fo res t s 
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are t i g e r , bisons, tioolock, bears , barking dear, sambhars, 

leopards and SIOA/̂  l o r i s . Apes, r e p t i l e s , monkeys, mammals and 

b i rd fauna are aiso common in Meghalaya f o r e s t s . 

Tbe s t a t e lias various species of b i rd fauna* In the 

higher a l t i t u d e s , smaller b i rds , l i k e f ly -ca tcher , thrush, 

t r eep ie i magpie, mininet, g r e y - t i l and backed t i l , hoopoe and 

•wood-pecker are found. 

In the lower a l t i t u d e and in deeper f o r e s t s , horn-

b i l l , impeyon-pheasant, pa t r idges , wood-cock, f l o r i can , barn-

owl, maina» black drongo, whist l ing thrush and the Himalayan 

Great Barbet (Newool) are commonly found* 

Meghalaya i s also cal led the land of b u t t e r f l i e s . 

Diverse c l imat ic condi t ions , luxur iant vegetat ion, evergreen 

h i l l s make the h i l l s of Meghalaya the per fec t breeding grounds 

of r a r e species of b u t t e r f l i e s . Some 500 species of b u t t e r ­

f l i e s are found in the s t a t e . 

Therefore, cu t t ing of t r ees and excessive ex t rac t ion 

of na tu ra l fo res t resources wi l l automatically hamper and 

endanger t h i s genet ic t reasury of both p lant and animal spec ie s . 

Besides, reduce i n the fo r e s t areas of a region 

impl ies : 

i ) decrease in the proport ion of oxygen i n the 

atmosphere of the region; 

i i ) increase in the tenpera ture of the region; and 
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i i i ) los ing the f e r t i l i t y of tlie s o i l as well as 

causing the s o i l eros ion. 

All these have serious implications on ecology in 

genera l , and on human ecology in p a r t i c u l a r . 

HoAA/ever, according to the National Forest Policy of 

1952, in the h i l l y areas as in the Khas i - Ja in t ia H i l l s , 60% 

of the t o t a l geographical area must be under f o r e s t s . But, 

s t a t i s t i c s of the Fores t Department of the S t a t e shows t h a t 

only 37.96?^ of the area are tmder f o r e s t s . Thus, we presume 

t h a t the ecology i s already unbalanced. On the top of t h i s , 

los ing ^̂ 76 sq . km. of fo r e s t area in 5 years to meet only 

the p r iva te consumption demands for commodities l i k e , fue l , 

f u rn i t u r e , fancy a r t i c l e , brooms, e t c . , i s by no means 

meagre. ' - . 

^e have not taken into account the Goveriajient 

consumption and export demand for fores t -based commodities 

under t h i s s tudy. Besides, the most important s ec to r , v i z - , 

const ruct ion, t h a t requires huge amount of fo res t resources 

i s also not taken into considerat ion. All these wi l l be 

taken into account a t a l a t e r s tage of the s tudy. But, even 

without doeing so, one can eas i ly in fe r from t h i s present 

study t h a t i f a l l these are taken into account the r a t e of 

de fores ta t ion wi l l prove to be much higher which wi l l have 

very serioiis implications for ecological -balance. Not only 

t h i s , i f t h i s r a t e of defores ta t ion i s 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. 



CHJiPTER - V I I 

SUMM^Y AND CJONCLUSiON 
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The mggor findings of ttia study may be summed up as 

follows: 

The p robab i l i ty of being consumer or non-consumer of 

the commodities under study have been estimated with the 

help of the P robab i l i ty Regression model v/here income has 

been used as explanatory v a r i a b l e . I t i s found t h a t the 

p a t t e r n of consumption p robab i l i t i e s for 29 out of 35 commo­

d i t i e s can be explained by the leve l of income of the 

consuming households. Hence^ income has been used as azi 

instrument for p red ic t ion of consumption p robab i l i t i e s of the 

forest-ba3ed commodities for the projected yea r s . 

The Pareto Law of Income Dis t r ibu t ion has been used 

to pro jec t the level of income and i t i s found tha t for 

higher leve ls of income the d i s t r i b u t i o n f i t s the data we l l . 

A. perusal of t a b l e 4.1 reveals t h a t the projected 

t o t a l number of consuming households show pos i t ive growth 

r a t e s for 32 commodities. For the remaining 3 commodities of 

( i ) firewood for cooking; ( i i ) f ree dry branches, wasted 

a r t i c l e s for cooking and ( i i i ) wood co l lec ted from fo res t for 

cooking, the number of consuming households show negative 

growth. The implicat ion fo r t h i s may be t h a t some of the 

households have been s u b s t i t u t i n g the consumption of firewood 

by charcoal or by other fuels l i k e LPG, kerosine, e l e c t r i c i t y , 

e t c . . 
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For estimation of thie levels and patterns of 

consiimption of the forest-based commodities the Log-Linear 

model is adopted where price and income have been used as 

t"wo 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 cases. 

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 

roDiaining 30 commodities >the growth in consxamption 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 



120 

i n the base year, we pro jec t the Levels of production by 

assuming t h a t the input-coeff ic ients of the base year remain 

constant for the projected years . The r e su l t s thus obtained 

show t h a t the growth r a t e in the leve ls of production of our 

t h ree sec tors of i ) fo res t ry , i i ) wood and wood products, 

and i i i ) fu rn i tu re are 46.03%, 15.66% and 5.93% respec t ive ly . 

The corresponding growth r a t e in the levels of consumption 

expenditure were 20.75?^, 4.87% and 5.92%. These growth r a t e s 

have bean calcula ted on the basis of base year l eve l s of 

consumption and production. 

These high r a t e s of growth of consumption and even 

higher r a t e s of growth of production of forest-based commodi­

t i e s are required to be checked in order to check the 

des t ruc t ion of fo re s t resources and maintenance of v iab le 

ecological balance. At the same time i t i s also necessary to 

adopt s u i t a b l e pol icy measures of a f fores ta t ion for mainte­

nance of ecological balance. Hence, we may suggest some 

pol icy measures to be adopted as a p a r t of ecological 

planning. 

Pol icy measures 

Some of the e a r l i e r environmentalists suggested for 

zero economic growth for maintenance of ecological balance. 

But, t h i s i s not f e a s i b l e . Even to maintain the current 

l eve l of growth, exp lo i ta t ion of the considerable amount of 
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n a t u r a l resources i s needed. Ho-wever, one can also suggest 

to p roh ib i t ion of universa l use of various fores t -based 

products . But t h i s i s not f eas ib le in a democratic country 

l i k e Ind ia . 

Hence, we suggest tha t the following policy measures 

must be considered for implementation: 

i ) s t r i c t pol icy mi;ist be adopted to control popula­

t i o n growth, so t h a t growing consumption demand gradually 

comes under con t ro l ; 

i i ) pr ices of purely wooden products must be r a i sed to 

a su f f i c i en t ly high leve l and tha t of somi-wood and non-wood 

s u b s t i t u t e s of these goods may be subsidized. This policy 

may automatically convert the wooden products in to luxur ies ; 

i i i ) for reducing the consumption of firewood, the 

wood saving improved chullas must be made popular among the 

common peoplej 

iv) no fores t -based indus t r ies should be permitted 

u n t i l and unless they are f i r s t c leared with regard to 

assured a v a i l a b i l i t y of the raw mater ia ls af ter meeting the 

bonafide needs of the loca l people! 

v) soc ia l fo res t ry and community fo res t ry programmes 

should be made popular among the common mass; 

v i ) ornamental p l an t s , which may not serve the purpose 

of usual consumption of wood but w i l l help in maintaining 
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ecological bsJ-ance, may be planted a t a la rge s c a l e . 

v i i ) research work for ident i fying f a s t growing 

species su i t ab l e for spec i f i c c l imat ic conditions must be 

taken up . 

For implementation of these p o l i c i e s , the sense of 

awareness regarding the importance of ecological-balaxice must 

be created among common people, by la rge pub l i c i ty through 

r a d i o , t e l e v i s i o n . The Government organizations and 

educational i n s t i t u t i o n s must take i n i t i a t i v e to organise 

seminars and conferences to discuss the problem of environ­

mental c r i s i s and to f ind the so lu t ions for i t . Besides, 

importance of ecological balance may be made a compulsory 

course content r i g h t from school l e v e l . 

However, we are happy t h a t , ecological v i a b i l i t y has 

been accepted as one of the important aspect of planning for 

growth of our country. The Government of India s e t up a 

Department of Environment in the S ix th Plan . The S t a t e and 

Union Ter r i tory Governments were also asked to s e t up 

s t r uc tu r e s which could act as focal points for environmental 

considerations i n the s t a t e plans and most of the s t a t e s 

have s e t up appropria te s t r u c t u r e s . A number of M i n i s t r i e s / 

Departments of the Government of Ind ia now go in to environ­

mental considerations in some d e t a i l i n t h e i r major develop­

mental programmes. The centre has proposed to expand i t s 

a f fo res ta t ion programme f ive times during the Seventh Plan 



123 

by undertaking f ive milLion of hectares per annum. The 

Seventh Five Year Plan approach paper contains a separa te 

chapter on 'Environment and Ecology' which assumes proper 

management of environmental qua l i t y . 
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APPENDIX - I 

CPISUl^TION Mm INCOME SURVEY 

Sector : A - I den t i f i c a t i on Pa r t i cu l a r s 

1« S e r i a l No. of Sample household '• 

2 . Name of the l o c a l i t y : 

3* Area : 

4 . Hoxise No. i 

5 . Name of the head of the household : 

6 . Religion: Tribe/Non-Tribe: 

7 . Name of the respondent: 

Sect ion B - Pa r t i cu l a r s of household members 
S I . 
No. 

! Relation 
ship with 
the house­
hold head 

'Sex 
n/F 

1. 1 -

! 

Age? 
1 
1 
1 
I 

I 
1 1 

Marital 
status 

Educa­
t i o n 

_ I ^Primary 
occupa­
t i o n 

Income 
From 

p r i l-Secon-
maryl dary 
occupation 

*1» Self employmemt in small cottage or household indus t r ies 

2 . Pe t ty business a t r ade 

3» Art isan, Craftsman 

4. Govt. Employee 

5 (a) S t a t e Govt, (b) Central 
Govt, (c) Local Authority, 
(d) Publ ic Sector Undertaicing 

1. Colee, Por t e r 

2 . P r iva t e employee 

a. In business 

b. In household w)rk 

c. In private farm. 



i i 

Sect ion C : House to Id consumption expenditure 

a) Consumption of durab l fores t -based products 

Descr ipt ion Year in Quantity Money vaiue Total Consump-
of item which. purchased t i o n 

purchased Quan- Money 
ti-t^'' Value 

1 2a) 2b) 2c) 3a) 3b) 

1 . j^mi^rati 
1 • 1 Wood made 
1.2 Mixed 
2 . r.hf^iir 

2*1 Wood made 
2*2 Cane made 
2.3 Mixed 
3. Table 
3*1 Wood made 
3.2 Cane made 
3.3 Mixed 
4. Bed 
4.1 Wood made 
4.2 Mixed 
5. Fancy article 
5.1 Wood made 

5 .2 Cane made 
5.3 Bamboo made 
5.4 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 



i i i 

8. 

8.1 
8.2 

8.3 
8.4 

9, 
g-.i 

10. 
10.1 

10,2 

11. 
11.1 

11.2 

11.3 

11.4 

12. 

12.1 

12.2 

Book rack 

Wood made 

Cane made 

Bamboo made 

Mixed 

Hg^n^er 

Wood made 

AIna 

Wood made 

Cane made 

Sports ^ood^ 

Wood made 

Cane made 

Mixed 

Bamboo made 

Brooms 

Made of bamboo 

Other than bamboo 

b) Consumption of fuel for cooking and 
Iip;^tin^ 

1 2a) 2b) 2c) 3a) 3b) 

1 • Firewood 
2 • Charcoal 
3* Free-dry branches 
4 . E l e c t r i c i t y 
5 . Kerosine 
6 . Matches 
7 . Gas 
8 . Wasted a r t i c l e s 

c) Consumption of fuel for heatinĉ  

1. Charcoal 
2 . Fuel wood 
3 . E l e c t r i c i t y 
4 . Wasted a r t i c l e 
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Apr>endix-IX 

Ttie estimated income e las t i c i ty of consumption probability 
calculated from Probability Regression Model: 

1. -2.339953 
2. 3.790039 
3. -0.017379 
4. 0.327184 
5* 7.227887 
6. 0.199956 
7* -4.129349 
8* 9*3989171 
9* -0.101344 

10* 0,226821 
11* 0.423116 
12* 0,43106 

13. 0*566197 
14. 6.002553 
15. 1.622415 
16. 9.800179 
17. 1.049499 
18. 17.707173 
19. 1.108297 
20. 1.572846 
21. 7.204897 
22. 3.163317 
23. -0.177675 
24. -5.691276 
25. 0.737024 
26. -6.634424 
27. -5.023978 
28. -0.395670 

29. 0.695125 
30. 1-045281 

31. 13.536567 
32. 10.841208 

33. 6.201591 
34. -0.1330472 
35. 0.457174 
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Questionnaire for Production Survey 

Sect ion A : Irientificn.tlon Pn j t i cu l a r s 

1. S e r i a l number of tlie sample firm: 
2 . Name of tlie firm: 
3 . Name of the l o c a l i t y in whicli the f i rm; is s i t u a t e d : 
4 . Year i n which the firm v/as es tabl ished: 

S ec t ion B : Part iculf irs of Outui t 

Items {Size of t h e ] Variety of | Output i n I Total feel-
DrDdunfid Innmmoditles « wood Used | physical I Output j l ing 

in pro due-I Quantity { produced jpr ice 
t i o n per u n i t I ^..^^ i. {per 

of output I 2YSJ T,tl Ji^nit *^ , t i t y luej^p3^) 
I t t 

Sl» 
No* ;produ.ced 

2 . Whether the commodities are produced on the basis of 
demand. I f yes , then, whether p r iva te consumption donand or 
Government demand or demand from other sources? If no, then 
for which prupose the commodities are produced? 

Sect ion C : P a r t i c u l a r s of the mater ia ls 
consumed in the production 
pro cess 

Materials consumed Money Value Quantity 

a ) Basic mater ia ls 

b) Chemical & aux i l i a ry 
mater ia l s 



~ iw.mlJl JLiI 11 I I il » I I • J • 1 I I II iHWt I I ni.iiiJL w»« • II II I iiniin»> t i l l • !>. I I I III I i i i j i n II II 

Materials cansufe^d M$n«y value QUQ0*4t^ 
I i T j a j«i'i J iiijin iift'M J I ' iifia iiiiJ J m J ^ » > " » I imiH » i ' 'I '^•^m^tmKf-mfmit^lHllli'r'm'mr 

p) |»aoKi^ mater ia ls 

di fuQlj e l eQt f l e l ty , l ub r i can t s , 
e tc i 

e) Materials cqi^umed for r epa i r 
sm. tuai^-EenasiGe of b u i l d i % , 
maoWnery, etc* 

n I |-1?tgii m . . . I. 11 I I . | „ i I • I I i •! H , Hi 1. ^ ' ' • . • . ..Oil ,' | U . " . "'• Ujpi 4 M ' ^ * " ' ' f —H- i U 1 ^ 

°^«^ t l t y yalue t i t y value \^^^ 1 ^ 1 ^ 

- • ' i - i iL I . 1 I I t I I 

-.'JDUS'- • "gJJ ^ 1 , i l ' . ' - J j j . i i „ ' ' J i l l 

Petition E : dross ¥ ^ e af C ^ ^ ^ t 

1 , Products and Bi-ProdLjcts, t o t a l : 
2 , S t ^ k s i ) Opening stock -

14.) Closing stoek -
11 Chmmi^ s tock ( i . e , i i ) - i ) ) 

3* Work done tor o the r s : i ) for customers -

i i ) for o ther finns -
4* S^ale vatoe of goods sold i n the same condit ion as purchased -
5 . f&tal : 

Sect ion F : Gross Va^vi^ of Inwut 
1. Total value of mater ia ls consumed : 
Z* Inward t ranspor t charges : 
3* Non-in^asl^lal serv ices purchased: 
4* Purchase value of goods sold i n the same condit ion as purchased! 
5 . Wages and s a l a r i e s paid to the workers: 
6 . Tota l : 

Sec t ion a : V'-lAie-added bv M^muf acture 
(Grojsg Value o£ output) - (Gross value of input) 
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