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1. Tntroduction

In a highiy populated agrarihﬁ ¢ountry such as India, lend-lased
enterpriies represent both a soukce of income to a large majority of peo-
ple and ¥ criti;al determinant of the pate of economic developméﬁt. Effec-
tive use of land, therefore, becomes a major concern of planning economié
activity in such cdunt}ihs. In much ﬁf the literature, land-baged enter-
prises have been'ciaséiy idehf&fiﬁd with settled crop cultifationa Subae-
quent attention has, theréfore, been paid to an éffective uase of owned

and pufchased fiputs to athieve desirable resulte.

In hill tracts inhabited by tribals, =z shifting or slash~and-burn
mode of cultivation has been traditionally practised. A hill slope is
cleared of its natural vegetation by cutting and burning, seeds are broad-
caat and the erop ie harvested on maturity. The slope is then left fallow
for the rest ;f'the shifting cultivation cycle. The cultivators move oﬁ

to another slope.

¥ We are grateful to our colleagne Professor Anand Maslekar for & dis-
cussion of the forestry-based approach.



In the hills of Nerth-Eastern region of India, shifting cultiva-
tion, known locally as jhuming, has been the principal que of livelihood.
The seven states and anion territories of the region show varying popula-
.tion densities, with the regional density below the national average.
Arunachal Pradesh is populated at 6 persons pef eq km. Assam and Tripurae
are relatively densely populated with 186 and 149 persons per sq km res-
pectively. The dependence on shifting cultivation also varies from région
to region and within a region. Thus, vhile Nagaland as & whole shows a
substantisal dependence of shifting cultivation, three of the Naga tribes
have been practising settled terraced cultivation for some countries.
Given the paucity of the land records and indeed, many other kinds of
stetistical data in the regiom, estimetes of dependence on ghifting cul-
tivation or the total eree under it have been understandably difficult

and relatively few.1

The adverse physical consequences of shifting cultivation have
been well-accepted. It destroys the ecological balence, resulfs in sub-
stantial soil erosion which subsequently leads to flooding of rivers,
dries up hill springs end destroys valuable forestry. As population in-

creases, a vicious circle starts. The jhuming cycle becomes ghorter and

1 The Netional Commission on Agriculture (NCA) contented itself with the
estimates made in 1956 which indicated thet a total of 2.7 million peo-
ple in Indie practised jhuming on 5,42,000 ha (India, 1976, p.148). At
the seme time, the NCA also referred to & study for the North-East re-
gion of Indie, estimeting the number of families dependent on jhuming
at 4,92,000 and the area affected by the system at 2.7 million ha, of
which %,55,000 he was cultivated at any one time (Wadia, 1975). Yet
another study for the region has estimated the number of jhumie fami-
lies in the region at 7,00,000 and the land under the system at 2.7
million he {Anon, 1977, pp.1 and 6).
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soil fertility is not fully restored, yields decline and further areas
are brought under jhuming, so that the jhum cycle is further shortened.
It was reported that in parts of Tripura, jhuming cycles have been redu-
ced to two to three years, as against the 15 to 20 year cycle that pre-
vailed just 30 years ago (Sambrani, 1977). In the Garo Hills district of
Meghalaya, the cycle is four to five years, compared to 30 to 40 years

of a few decades ago (Borah, 1977, pp.11-12).

Opinion is divided on the economic and social desirability of
shifting cultivation. One school of thought holds that in a situation of
inadequacy of other resources for earning livelihood, jbhuming represents
the only source of income generation in the hill regions., It has now been
deeply embedded in the social and cultural patterns of those dependent
on it so that control of jhuming become a socio-cultural traumatic expe-
rience, The other school of thought holds that given the damaging conse-
quences for the natural resources, it is a matter of time before jhuming
can totally damege the social and economic fabric of life (Bhowmik, 1976;

Borah, 1977; Wadia, 1975).

Most govermments in the region have recognised the importence of
tackling the problem of sﬁiftiﬁg cultivation, A variety of approaches
have been tried. These renge from relatively obviocus remedies such as
terraced cultivation to relatively innovative schemes such as rubber and
coffee plantations. These programmes need to bé examined for their ability
to provide a better livelihood to the intended beneficiaries. Our basic

premise is that even if the population pressure on land today is low, a
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long-term remedy based upon rising population and expectations must aim

at meking an effective use of the available land in conjunction with other
available resources. We propose to develop a set of operational ecriteria
which will help assess schemes for their ability to satisfy the overall
objective. We examine some of the existing and proposed schemes against
these criteria. Ve then suggest a new approach which appears to have very
good possibiiities of satisfying these criteria. The paper is concluded

with some general observations regarding such schemes.

II. An Analytical Fremework for Assessment of Alternative Schemes

In a region, suppose L0 is the total availability of land for jhu-
ming, of which L is annually cultivated. The jhuming cycle is therefore
1l = L0 /L years. Let Pt be the number of people dependent on jhuming in
the year t. Let this number increase at the rate é » Let us assume that
the use of inputs in jhuming is negligible and that output is a static

function of land cultivated. Let us further assume that the entire income,

ie. the monetary velue of gross output, is spent on wage goods.

Then, total income Y f(L)

or per capita income vy Y/P

t

Changes in per capite income are given by

dy d(Y/Pt) t dy Y apy YP

—— T - ———E’——D _— T ee———

dt dat P dt P dt P

I y = ~P .o . (1)
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Hence, under static conditions, per cepitea income declines at the rate of
increase in population dependent on jhum. If per capita income is to be

kept constant,
L = »p .. , (2)
Hence 1 decreases. The implication of (1) and (2) above is the vicious

cycle discussed in Section I.

Let a programme be underteken for the control of shifting cultive-

tion, which covers Lo and benefits Py Let

K, = Capital cost of the programme to the govermment in
the year t
Zt = Income net of maintenance generated by the programme

in the year t

=
it

Wages/benefits paid to P, in the year t
S, = Supervigsory charges in the year t

C, = BHetained surplus in the year t; it could be negative

for t $ n, ie. additional subsidies/expenditure may
have to be provided by the govermment in the early years

n = project maturity period in years

T =  Pre-specified time horizon for which measurements of
costs and benefits can be made with some certainty

r = Social rate of discounting

o
]

Price of wage goods in the year t

Gt = Quantity of wage goods.available in the year t

Then, Z, = W, + S8, + C



(1]
(=2}
(1]

For the programme to be acceptable, we must have:

w, = W /P > Y/P, = ¥ . forallt ... (3)
zt

= 5 ¥ . forallt” n... {5)
L 7 L '

0

T - n
= Zt Y Kt - Ct

t ‘>’< = . LE N (6)

t=1 (1+r) t=1 (14x)t

Wt = Pgt Gt s . s e (7)
h - 0 - RN (73)
P

gt

Relationship (3) assures that the expected per capita income under the
programme is greater than thet under shifting cultivation. Condition (%)
pssures that the programme pays for itself on maturity. Condition (5)
implies that land productivity under the proposed programme is at least
as great as under jhuming. Relationship (6) ensures thet the internal
rate of return is equal to or greater than the social rate of discount.
Conditions (7) and {7a) together ensure that the reel availability of
wage goods after the programme is implemented is at least as much as he-
fore. The import of this condition is that the implementing aunthority
will have to arrange the distribution of wage goods to the extent they

are not produced as part of the programme.
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All of these conditions must be satisfied if the prograemme is to
be accepted. Therefore, they are necessary conditions. Ve may wish to con—

sider some additional conditions:

wt ‘>/ R .. LI (8)
Wt = Y + By, where B, 2 0 .e cos (9)
W, ¥ kZ, E £ 1 . (10)

where R = target rate of growth of the economy or the region

=}
I

pre-specifiéd bonus

k = pre-specified constant

Condition (8) implies that the future income distribution is ne
skewer then the originel ome for P,. By (9), P, can be compensated
for the loss of non-economic satisfaction obtained from shifting cultive-
tion. Condition {10) ensures that & certain minimum proportion of the
benefits goes to P, .  Thus, (8), (9) and (10) cen be considered

gufficient conditions.

While we have used less than or equal to and greater than or
equal to conditions for gemerality, it should be obvious that for a really
acceptable programme, most of the above will have to be satisfied es strictl
inequalities. Although.the framework above has been developed with alge-
braic symﬁols, mest of the quantitative dafa needed are generated or
should be generated as necessary perts of project preparation. The frame-

work can therefore be easily operationalised.
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I1I1. Existing end Proposed Schemes

Some tribes have traditionally nurtured skills for constructing
terraces. Faultlesé terraces have been built with labour and minimal
_tools. Hill springs have been used for irrigating them. Traditional paddy
grown without modern inputs in these areas has provided yields compara—

ble to those in the plains under similar conditions.

Therefore, some states; particularly Meghalaya, have proposed
terracing as an alternative to jhuming. Terraces are constructed by the
soil conservation department. Fifty families were planned to be séttled
in a new village near the terraces, with an approach road. A 2 ha plot
was to be allotted to each family. For the first three years seeds, fer-
tilisers, pesticides, and power were to be provided free or with consi-
derable subsidies to the farmers. A cash grent of Bs 200 per family was
to be made in the first year to meet other expenses, mainly labour hire

charges.

Officials indicated in discussions with us that the total cost
of resettling & family over the three years would be about Rs 11,000. Ter-
raced peddy was expected to yield a minimum of 15 quintals per ha, as
against the meximum jhum yield of 6 to 7 quintéls. After the withdrawal
of subsidies, at least half the output was to be considered net returms.
These expectations indicate, without going through elaborate calcule-
tions, that at the existing prices and estimates of the social rate of
discount (8 to 10 per cent per year), the scheme meets the criteria of

section II.
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A recent study of Darengiri village in the Garo Hills diatrict
of Meghalaya (Borah, 1977) showed that the department head incurred a cost
of Rs 5,60,000 for terracing and constructing other permenent asaets. The
total area of terraces was 246 ha, the investment thus being Rs 2,300 per

ha. Subaidies for inputé amounted to Ks 480 per ha.

‘The average gross returns per ha of the terraced land in 1975-76
for o sample of 50 households were Rs 863. The net returns were Hs 260,
The some families continued jhuming, gross returns from jhuming being
Rs 1617 per ha. Thus, expectations regardingrresulta of both jhuming
end settled cultivation for this group of femilies turned out to be wrong.
The official explanations was that as long as both forms of cultivation
continued, diversion of resources meant for terraced cultivation, includ~
ing seeds and fertilisers, to jhuming was taking place, sinece the culti-
vator was "emotionally“ attached to jhuming. Thus, the "bomus" of the

previous section was not high enough to prevent jhuming.

While we have not discussed resources in the aggregate in sec-
tion II, such considerations will show liﬁitations of terracing even when
it is carried out as planned. There is hardly any possibility that a mil-
lion ha of terraceable land or over Rs 500 crores will be available in
any foreseeable future to resettle today's half a million jhumia femi-

lies.

Somewhat more comprehensive programmes have also been proposed.
‘These include a scheme planned by the North-Eastern Council to cover an

area of 13,60G'ha under plantations of rubber, coffee and cardamom. In



the fourteen years it will take to complete the project, Rs 17.7 crores
are expected tc be spent. The established plantation will be eventually
transferred to individual femilies. By the eighth year, the project is

expected to provide full employment to 18,000 workers {Anon, 1977).

¥While experiments with such plantation crops have met with some
‘success in some areas of the region, their viabiiity unider all conditions
hds not been clearly established. The aggregete amounts of lend and money
for a complete dependence on this scheme for resettlement will be some-
what higher than those needed for terracing. Therefore, the same limita~
tions as in the case of terracing apply to plentations as an alternative
to jhuming es well. Further, eight years' wait for full employment and
fourteen for ownership might ceuse such uncertainties among the benefi-
ciaries as to render the assumptions for operationalising the framework

of the previous section untenable.

Other schemes seek to cover a variety of activities at a parti-
cular project site (Wadia, 1975). A Tripura scheme includes a commnity
orchard, a plot for family cultivation, a lake for irrigation and pisci-
culture, and provision of employment in state reserve forests as well as
traditional hendicrafts including weaving (Sembrani, 1977). While the
scheme appears attractive at a first glance, unless its implementation
is in an integrative fashion, both for resources and people, much of its.

pttraction will be lost. Its viability remeins to be established.
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Iv. An Integrative Approach Based on Fbrests

The first twe progremmes exemined in the previous section appear
to emphesise the individual economic identity of the jhumias and propose
to absorb them in occupations similer to their current bnes. Constrained
availabilities of naturel and financial resoufces geem to make their full
replication impossible. Hence, alternative measures vhich meet the tests
of economic and social viebility must be sought. Such progremmes must

make the best use of the evailable natural resources.

Bills in general and jhum lends in particular tend to support
forests qﬁite well, Since bamboo areas attract the jhumias most, bamboo-
growing may be accepted as a natural alternative to jhuming. Unless it '
is accompanied by processing industry, however, bamboo-growing by itself

mey not be economically attractive.

An exercise to develop bamboo forests for a 250 ton per day capa-
city paper mill shows that it will consume epproximetely 1,80,600 tons
of air-dried bamboo per year. Ir ¢ ipura, bamboo plantations start yield-
ing in the iifth year and provide, on an average, 5.5 tons of air-dried
bamboo per ha per yeer. An area of 32,000 ha will thus have to be placed
under bamboo to feed the mill. Table I indicates labour requirements

for plenting, maintaining and harvesting the required area.

while 7,000 man-years will be needed in the fifth year on the
plantation, such employment will stabilise at 1,540 men-years by the
ninth year. This does not include labour for further transport or pro-

cessing. Backward and forward employment linkages because of the esta-
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Table I : Employment Potential of a Bamboo Plantation

c&i:::dz 32,000 ha under Tripura conditions {Figures in thousands)
Area Labour required for
plan- ' : e -
Years ted® Planta~ Post-pla~ Harves- Transpor- Total Total
(ha) tion ® ::jjéon tingd tation® mandays ;2:;3
1 6.4 1,280 - - - 1,280 4,57
2 6.4 1,280 256 - ~ 1,536 5.49
3 6.4 1,280 512 - - 1,792 6.40
L 6.4 1,280 512 - - 1,792 6.40
5 6.4 1,280 512 176 256 2,004 6.9
6 - - 512 176 256 Ghly 3.37
7 - - 256 176 256 688 2.46
8 - - - 176 256 432 - 1.54
9 - - - 176 256 432 1.5%
Notes: a The total area of 32,000 ha to be planted over five years
b Plantation labour requirement assumed @ 200 man-days per ha
¢ Post-planting care required omly in the second and third years
of plantation @ 40 man-days per ha. This includes labour
for thinning, replecements, weeding ete.
d Harvesting labour requirements assumed @ 27.5 man-days per ha
e Tranaportation labour requirement assumed @ 40 man-days per ha.
This includes lebour for assembling the harvested materials
at the loading point or the road~head (average lead of 2 kmj,
and loading the trucks, but not further movement
£ One man-year is assumed to be of 280 man-days,
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blishment of the plantation and the factory could be substantial, lead-
ing to a net increase in employment many times that of the direct employ-

ment in the plantation.

The NCA estimate of planting and maintenance costs of bamboo in-
dicate & rather low fiture of Rs 563 per ha {India, 1972, p.129). Given
the requirement of 240 man-days per he at a wage'rate of Re 5 per day and
10 per cent overheads, the costs work out to Hs 1,320 per ha or Rs 8i
lekh per year for the first five years, Since the bamboo cap yield almost
perenninlly, the finenciel and socizl benefit-cost ratios of the project
will be high. Further, most of the benefits of such a programme will go
to the poorest people. The approach has almost unlimited geographical
gcope, as most of the land under jhuming is fit for the growth of bamhoo
and other tree crops. Financial institutions, international agencies,
business houses, and the general public can be invelved in mobilising
the needed resources for setting up such units on commercial basis. There
is a large netional and international market fo? peper and a oumber of
other forestry projects, leading to a conservation or enhéncement of

foreign exchange.

Transportetion of wood and other raw forest produce out of the
difficult terrain of the region to other parts of the country will he
difficult.because of their bulk, Therefore,lprocessing indastries must
be gset up close to the sources of these materials., This will result in a
minimum disturbence to the social life of the local pepulation and give

them & sense of participation in the programme. It will also improve the
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economic base of the region by keeping the value-added within the region.
Thus, most of the sufficient conditions and some of the necessary condi-
tions of our framework seem to be satisfied. This does not, however, ob-
viate the need for a thorough analysis of this and other similar projects.

Necessary data for this purpose can be generated,

Such programmes for the development of forests and processing in-
dustries will not necessarily be easy to implement. Their prospects, how-
ever, seem attractive enough to warrant further investigation. Conventio-
nal efforts at providing the jhumias with lands capable of supporting
permanent crop cultivatioﬁ may, on the other hand, benefit a few, leaving

a comprehensive solution to the problem still illusive.

V. Conclusions

Even this limited analysis leads to several conclusions. Firstly,
there appears to be no single remedy for the entire region. Depending
upon the agro-climatic conditions, a mix of activities, such as terracing,
orchard plantations, forestry and forest-based industries, will have to
be tried. Secondly, some amount of jhum cultivation may have to be tole-
rated not merely because of emotional and socio-cultural factors but be-
cause it seems to represent the best economic opportunity in certain re-
latively remote and sparsely populated pockets. Nagaland, Arunachal Pra-
desh and Mizoram provide examples of such pockets. Thirdly, an effective

use of land will necessarily call for investment in related activities.



Such investments will have to be considered as integral parts of the to-
tal programme and one must assess the projects on the basis of feasibi-
lity of the total scheme and not cﬁnstituent anits alone. Fourthly, the
responsibility of such programmes cannot be assigned piecemeal to one or
thelother departments involved. Quite clearly, competences in the fields
of soil conservation, agronomy, horticulture, forest management and pro-
cessing are called for. If the governments are to seriously pursue these
efforts it will be necessary to create m new department which, within
jteelf, comprises all these various competences. Finally, remedies aimed
at resettling individual jhumias, rather than their collectivity, will
violate the basic principles of conservation of resources and their
effective use, A truly integrative effort needs to look at the proper

match of resources and people.
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