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INTRODUCTION

During the last decade or so, substantial empirical work has been done on
farmer response to price in the underdeveloped countries!. Most of the
research effort, however, is lacking theoretical rigour and is heavily oriented
towards the estimation of area (output) supply functions and the verification of
the existence of economic incentives.

The purpose of this study is to extend the research horizon by emphasizing
and elaborating the role of certain constraints in determining the degreo of
farmer response to price which is one of the aspects of economic performance.

We believe that the level of farmers’ economic performance varies directly
with their ability to exploit the opportunities within the horizon. It was main-
tained elsewhere that the basic reason for farmers’ low level of economic
performance lies in the fact that their ability to exploit given and well-understood
opportunities is reduced by various constraints — physical (climate, water avail-
ability, etc.), technological (lack of more productive technical knowledge and
knowhow, etc.) and institutional (the practice of subsistence farming) [12].
It is hypothesized that the economic performance of farmers deteriorates as the

*The author is a Research Economist at the Pakistan Institute of Development Economics.
He is deeply indebted to Professor Daniel McFadden of the University of California,
Berkeley, for guiding his Ph. D. dissertation [12] on which this article is based. The author
is, however, solely responsible for any errors. ’

1Some of the well-known studies are: P. T. Bauer and B. S Yamey [1]; J. R. Behrman
[2]; R. Clark [3); E. Dean {4]; C. K. Eicher [5]; W.P. Falcon[6 ;7]; R. Freire [9]; W. D.
Hopper [10); S. M. Hussain [11); R. Krishna [15]; J. D. Kaul [14]; M. Mangahas, A.E.
%oe?to and V. W. Ruttan [17); Mubyarto [18]; R. M. Stern [26]; L. R. Venkataramananan
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constraints on their ability to exploit a given opportunity set tighten, and vice
versa.

To test this hypothesis on a limited scale, we confine to the opportunities
provided by the area allocation among competing crops in response to price.
The area-allocation opportunity set is chosen since it is empirically identifiable
and the relevant data are easily available. Morever, the level of economic
performance can be indexed by the extent (or degree) of area response to price
for the individual crops. The only constraint that could easily show variation
in time and space within a given geographical and socio-economic unit is the
constraint of subsistence farming2.

Thus, this paper will attempt to show the effect of a varying constraint,
i.e., subsistence farming, on farmer response to price in the area-allocation
opportunity set. The theoretical and empirical analysis is conducted for East
Pakistan which seems to be a very well-suited socio-economic unit.

The paper is divided into three main parts. Part I outlines the basic struc-
ture of a utility-maximization model for a farmer who is both a potential pro-
ducer and an actual consumer of one of the competing crops. An attempt is
also made to derive the estimating area supply functions for jute and rice. The
primary purpose of the model is not to derive a consumption demand for the
food crop as such, but to underline the implications of the role of a producer-
consumer farmer in making area-allocation decisions under the constraint of
subsistence farming. Part II attempts at empirical verification of the hypo-
thesis that the farmer response to price declines (deteriorates) under the in-
fluence of the growing constraint of subsistence farming. Part III draws some
policy implications.

1. THE BASIC THEORETICAL FRAMEWORK?
11

For simplicity and a close approximation to the situation in East Pakistan,
the following assumptions are made for a single farming unit:

Assumption (i): There is fixed cultivable land to be allocated between the
two competing crops: rice and jute.

Assumption (ii): The farmer derives his income from the cultivation of rice/
jute. ,
2As a crude .;tatement, subsistence farming means that farmers, while making land-alloca-
ion decision, set aside enough land to grow food for their families and only allocate the
left-over land among competing crops on the basis of profitability.

3The detailed working of the theoretical model analyzing the area-allocation decisions
under the constraint of subsistence farming can be seen in studies by Hussain [12; 13).
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Assumption (iii): Income is spent on two consumption goods: food (i.e., rice)
and a nonfood good.

Assumption (iv): Constant Y;/Yr for the same farm,
where
Y; = normal yieid of jute per unit of land (i.e., acre)
Yr = normal yield of rice per unit of land (i.e., acre)

Assumption (v): Heterogeneous land in the farm sector as a whole (i.e., varia-
tion in Y;/Yp over the various farm units)

Assumption (vi): Farmer’s utility function is of the form* :
U(F,N) = 8log (Fa + Fu—Fs) + (1—6) log N

where
Fag = food produced at the farm for consumption
Fu = food purchased from the market for consumption

Fs = minimum food required for farmer’s household in order to
survive

Fa+ Fu —Fs

N = nonfood consumption good. This might be a single good

like cloth, salt, kerosene oil, or a combination of all nonfood
goods in the form of a composite commeodity.

"
i

8 = weight assighed to the utility derived from food

There is a built-in survival constraint in the utility function implying that the
farmer gets utility from two sources: a) food consumed ( Fy + Fu ) in excess
of the minimum required for survival (Fs); and b) the quantity of nonfood goods
indicated by an appropriate index, if they are more than one. '

12

Under the above assumptions, farmer’s income and expenditure become
the following: , "

Income = Pr(ArYr —Fw) + Pi(A—ARY;

Expenditure = PgFy + PN

4The utility function chosen is Stonsian in character. The sole reason for using it, rather
than some other form, is the fact that utility functions of this type have been found to give satis-
factory fits to observed domand behaviour in a variety of studies and the resulting demand func-
tions are easily adapted to empirical analysis. See, Stone [27].
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where

Pp, = expected sale (or harvest) price of rice per unit of weight (i.e.,
maund)

Piy = expected purchase price of food (rice) per unit of weight (i.e.,
maund)

P; = expected sale (or harvest) price of jute per unit of weight (i.e.,
maund)

Py = purchase price (index) of nonfood consumption goods

A — total land available for allocation

Ap = land allocated to produce food (i.e., rice crop)

L3

The farmer is assumed to be rational in the sense that his production and
consumption decisions are dictated by the maximization of a well-ordered func-
tion, i.e., utility function, subject to the constraints of fixed land (A) and the
survival of the family (Fi 4+ Fm > Fs), which are incorporated in the budget
constraint and the utility function, respectively.

We add another constraint: ApYr > Fm, to ensure that home con-
sumption of rice cannot be larger than rice production or the marketable

surplus of rice must be non-negative.

Since the problem is to maximize utility, subject to the above-mentioned
constraints, the following }V,’aqgrangianh (L) is set up to study the production and
consumption implications for the farmer.

L= [Glog(Fg+FM——Fs)+(l—ﬂ)logN]

+ 2 [ Pha (ArYe —Fo) + P (A — AYs — (BF1Fae + P |

+ @ [AFYF _ Fn]
Differentiating L with respect to N, Fu, Fu and Ap, we get:

3L _ 1—96 _
NN APy =0 @

L 8 AT Fu >0
W~ FudFa—F "\ 20/ \Fu=0 @
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=0 Fa>0
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= — AP — f 3
¥  FufFa—Fs = “<40)1 (pn_ ) @
\L Ap =0
i =2 PE2Yr —P1Y; |+0Yr 0 for <Ap<A @
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1.4 Prodaction Possibilities

In the case of a single farm unit for which the Yy and Y are given, three
production possibilities exist depending on the prices and yields involved.

From equations (2) , (3), and (4), the possiblities are:

1. PiY; > PpYe jute specialization (Case I)
2. PiY; < Pp:Yr rice specialization (Case IT)
3. PpYr < PjYs < Ph(Yr rice production to meet Fy and
. jute cultivation on the remaining
. land (Case ID)
4. P;Y; = P Yr ’ either Case I or Case I
5. PiYy = PhYe either Case I or Case II

Possibility 5 becomes a clear-cut Case III when we introduce risk (see
Section I.15).  Even if possibilities 4 and 5 retain their dual character, our model
remains fully workable at the aggregate level since we lump Case I with Case
II1, and Case II with Case III; whereas Cases I and II are mutually exclusive.

It is to be emphasized that Case ITI emerges in place of Case I or Case I
only because the expected purchase price of rice (Pry) is higher than the
expected sale price of rice (Pr;). Hence, Pp1 > P is a sufficient condition
for Case III (subsistence farming) to exist.

It should be noted that in our framework the so-called practice of subsis-
tence farming in the underdeveloped countries is not without rationale and need
not extend to the whole farm sector.

LS Consumption Demand Functions

In case the farmer finds jute specialization advantageous (Case I), the
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consumption demand functions are derived as:

Fa = 0 1
Fy = 6 Pf AY; + (1—6) Fs
Pl . ‘ -
N =(1-—8) I: ;’; AY; — g‘: F,]
Note : Subsistence requires PfAY; > Py;Fs. J

In the case of complete rice specialization (Case II), the demand functions
become:

Fy = Fs + 0 (AYr—Fyg) 1
FM =0
()
N = (1—g TR [AYp — Fs] J
Pn
In Case III the demand functions are: >
 Fu = Fs + 6 (AYg—Fs)
Fu=0
(O]
P} Y;
N =(0-—¢6 AY; — F;

Note : Subsistence requires AYy > -Y-%I—:s— or AYg > Fs.
F

L6 Aggregation at the Farm Sector Level: Area Response Functions

When we consider a large number of farm units within a farm sector, we
are bound to find variation in the crop yield of jute (Y;) relative to the crop yield
of rice (Yg) per unit of land. This is inevitable as land is not homogeneous
in productivity due to differences in soil and weather conditions and other
factors that influence the crop yields. Some farm units will have higher pro-
ductivity for rice cultivation, and others fot jute cultivation.

Thus, given the level of Pj and Pg; (and Pg,), all the three production
possibilities can be found for the farm sector as a whole, though they were
mutually exclusive in the case of a single-farm unit due to the constant Y;/Ys.
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For aggregation, all the farm units are classified into the above three
possible cases. By assigning weights on the basis of land contained in each cate-
gory relative to the total land in the farm sector, we will sum up the jute and
rice acreage separately. The weights for each production mix category are:

o = proportion of total farm land under Category I (Case I): complete
jute specialization. It includes farm units for which

PiY; N PpYe

{

B = proportion of total farm land under Category II (Case II): com-
plete rice specialization. It includes all farm units for which

PiY; £ Pr:Yr

y = proportion of total farm land under Category III (Case III):
partial rice specialization to the extent of Fg N Fg and jute cultiva-
tion on the left-over land. It consists of farm units for which

PrYr £ P}Y; < PuiYe

Since o, B, and y are expressed in land in each category as a proportion
of the total farm land (A), x + B 4 v = 1.

17

Before proseeding further, we redefine the following notations and make
an additional assumption:

Fum = food produced at the farm for consumption in Category III
Yn = normal yield of jute per acre in Category I
Ysm = normal yield of jute per acre in Category III
Ysn = normal yield of rice per acre in Category II
Yrm = normal yield of rice per acre in Category III

Fs = minimum food required for farmers’ household in order to
survive in the farm sector as a whole

P = farm population

Assumption (vii): The population in the farm sector is evenly distributed
over the area under cultivation. Thus, weights o, 8, and y also reflect the relat-
ive distribution of population in Categories I, I, and III, respectivelyS.

5This assumption is made for simplification only. Its removal does not upset the model
or the results obtained from it.

~
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Figure 1 provides a view of what is involved in aggregation at the con-
ceptual level. The total farm land in the farm sectorisabcd = A. Given the
relevant prices and crop yields, the land in each category is: Category I = aA,
Category II = BA, and Category Il = yA. Only Category III is a common
source for jute as well as for rice acreage. Now we proceed to derive area res-
ponse (supply) functions, assuming that the relative weights assigned to each
category remain as given. This is reasonable to assume at a point of time,
though, of course, the weights will change in response to the variations in the
relevant prices, crop yields, and the minimum food needed for the survival of the
farm population.

L8 Area Supply Functions for Jute

Given the relative weights, we can derive jute area supply functions by

summing up the two basic sources of jute supply, namely Category I and Cate-
gory III, as shown in Equation (8):

F
Areaunderjute6=AJ=aA+7<A—-——§—->(1—0) 8)
. Yem

Given the relative weights assigned to Categories I and I11, the basic deter-
minants of the area supply of jute are the size of the farm sector (A), the magni-
tude of « and y and the consumption demand for food in Category III in terms
of area units (i.e., Equation (7) divided by Yem).

L9 Implications for the Cross-Section Analysis

In analysing the area sown/jute produced over the various farm units, we
must distinguish between farms on which it is advantageous to grow jute only
(Category I), and those which allocate area to both jute and rice (Category III).
The analysis should take place for each category separately, and it is obvious
that the cross-section analysis for Category I would not be very interesting.

Within Category III, however, in view of Equation (8), we should observe
that the area allocated to jute as a proportion of the total area on each farm
unit will vary directly with the yield of rice (Yg) and inversely with the family
size measured in standard adult units?.

In case the farm units of Category III are scattered over space and sell their
jute in a common market centre, then any crop-wise (jute versus rice) cost of
transportation differential should be taken into account also.

6The jute area in Category Illis equal to the total area in it (YA) minus the area needed to

produce rice for meeting the consumption demand: Fuin (i.e., Equation (7) divided by YFim).

71t is worth noting that the area sown to jute in Cateogry I1I is closely tied with the food
problem (i.e., family size and YF).
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1.10 Area Supply Response to Price for Jute in the Course of Time

We can rewrite Equation (8) as:

Ay = oA + 'Y(l _0) (A—Aaubs) ‘ (9)

where

Agps = area required to produce the minimum food needed for
the survival of the farm population dependent on land in
Category III1.

In case _1’;_ > Yem/Yrm (when land is fixed), Aqups is positively related
with time8.

Assuming that under impact of ;— >Yrm/Yem, Asues in addition to being
positive is also linear in time variable T, we have:

Aprs = do + diT (10)

As noted earlier, given the relevant prices and crop yields, weights «, 8, and
y are determined. But in the course of time, the prices relative to each other
change and cause the weights to change in response when the following assump-

tion is made.

Assumption (viii): The net average revenue obtained from the cultivation
of jute relative to the cultivation of rice varies roughly in direct proportion to
the expected sale price of jute (P}) relative to the expected sale price of rice

(P;,). The same holds for rice.

From the conditions laid out earlier, jute specialization takes on farms

Y; Pri . e Ys PE
where , rice specialization where F2_ and a com-
er e > P pec Ye V4 >

bination of rice and jute cultivation otherwise. Assuming further that the crop
yields remain constant in time, we make o, B, and y a function of prices alone.
Using a linear functional relationship?:

« = bo + by (P3/PEy), and
aty = 1—p=ac+ a;(P}Pr) an
or a+y = 2 + a1 (P3/Pk1) .
or y = 8 — bo + (a1 — by) (Pi/PFi) :

The functional relationships of (11) are based on the assumption that Pk
is a constant proportion of Pg; and this holds in time also.

8t is assumed that the rate of population growth in Category III is the same as in the farm

sector as a whole.
9We have used a linear functional form, but it does not mean to exclude other forms.
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Putting values for &, v, and A, in Equation (9): Ay = oA + v (1—9)
(A — Aqubs), We get:

Ay = boA + by (P3/PF1) A + (80— bo) (1 — 0) (A — do — &iT)
+ (a1 — by) (P3/PE) (1 — 0) (A — do— diT)
Aj = eo + e1 (P3/PF1) — 2T (P3/Pr1) — &sT (12)

where

eo = boA + (80— bg) (1 — 8) (A — do)

er =bA + (a1 — b)) (1 —0) (A —do)

e, = dj(a;—by) (1 —0)

es = di(@o—bo) (1 —6)

It can be seen from the functional relationships listed in (11) that as long
as Categories I and IIIL respond to P3/Pfy positively, the following inequalities
hold:

a; > 0, by > 0 and a; > by (since a; reflects the response of Category ],
and of Category III as well).

Thus, a; > 0, by > 0, and (a; —b;) > 0 leaves a positive sign for
e; and a negative sign for e,10. A negative e; in Equation (12) shows
the adverse effect of the growing constraint of subsistence farming (i.e.,
P/P > Yrm/Yem on the jute area response to price in the economic opportunity
set of area allocation between competing crops. In other words, the declining
farmers’® response to price is the result of a growing constraint on their ability to
exploit the area-allocation opportunity set.

1.11 Area Supply Functions for Rice

Categories II and III are the sources of rice acreage. We can derive area
supply response function when relative weights 8, y are given by just summing
up the relavant rice acreage originating from each category:

Area under ricell = Ag = BA + ¥ [ YI::n +0(A—A YI;:H )]

or
An=BA+Y [Awm+0(A —Awy] 3

Thus, with given 8 and y, the basic determinants of the area supply func-
tion of rice are the size of the farm sector (A), the magnitude of p and v, and the
consumption demand for food in Category III in area units.

101t should be noted that nothing can be said on a priori grounds about the magnitude of
a9 and by. Ifag > 0, by > O, then the sign of ey will be positive when ag > bo, and negative
when ag < bg. The effect of time on AJ will be zero if ag = bg. Thus, nothing can
predicted about the impact of time alone on jute acreage.

11The rice area in Category I = BA, and in Category Il = ¥ [Fs/Yem + 0
(A — Fg/Ygm)) (Equation (7) divided by Yppy and adjusted for aggregation).
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L1.12 Implications for the Cross-Section Analysis

In the context of cross-section analysis, Equation (13) can be rewritten by
excluding the farm units in Category II which completely specialize in the culti-
vation of rice. The area function for the i-tA farm unit is as follows:

Ari = Aqbsi + 0(Ai — Asubsi) (14)

It is obvious from Equation (14) that over the various farm units, the area
under rice will vary positively with the size of the farm and the yield of rice, and
inversely with the family size in standard adult units.

1.13 Rice Area Response to Price in the Course of Time

From the conditions laid out earlier for the various production possibilities,
and by assuming linear relationships, we find:

. P} Py |
B= +g il r = —
& 1 P; O g0+gl P L
15)12
. . s)
r FF2 F1
Y=lo—-11 —P;;- or =10_ll‘§‘;"

Putting the values of 8, v, and Agws in Equation (13), we get:

AR = (go + g Pil) A4 (lo — 14 Pl:‘) (co + cT + 8A)
) P; Py

where
co = do — 0do
C = d‘T—Od;T
A Pri Phi
or A= To+ T, —T, T —~+m,T (16)
P; P
where
To = 8A + loco + 1o8A
™y, = glA—-col; — 0Al
T, = ah
Ty = loc

It may be pointed out that ¢; = diT — 0d;T and 6 being less than
unity makes c; positive. Further, farm units practising subsistence farming
(Category III) respond negatively to changes in the relative price of rice, ie.,
P:,/Pj or (Pri/PY). This happens because the farm units in Category III

12P§, assumed to be a constant proportion of Pp, in time.
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with the highest Yg/Y; find it advantageous to move into Category II as the
relative price of rice becomes more favourable.

Thus, with a positive ¢ and a negative response of Category 111 to changes
in the relative price of rice, the growing constraint of subsistence farming (i.e.,
Aws > 0) adversely affects the area under rice. It is indicated by the nega-
tive sign of T, in Equation (16).

Hence, the adverse effects of the growing constraint of subsistence farming
are felt in the case of all the crops competing for land (i.e., jute and rice).

1.14 Relaxing Some of the Assumptions of the Model

We made seven important assumptions in setting up the model. They were
as follows:

i) Fixed land in the farm sector (A).
ii) Only source of income is the cultivation of jute/rice.
iif) All the income is spent on two goods: food (F) and nonfood (N).
No provision for saving.
iv) Constant Y;/Yr for each farm unit.
v) Variations in Y;/Yg over farm units.
vi) Utility function: 6 log (Fu + Fm — Fs) + (1 — 6) log (N).
vii) The net average revenue changes directly in relation to prices in the
relative sense.

If Assumption (i) is relaxed then the constraint of subsistence farming is
growing when the condition BP/P > Yrm/Yem is replaced by PP >(1 + A/A)
Yrm/Yrm But so long as the rate of population growth exceeds the
growth in food production made possible by the growth in total land and rice
yields, we will retain a negative e, (Equation 12) and a negative T, (Equation
16) which are the coefficients indicating the adverse effects of a growing cons-
traint on farmers’ area response to price.

If Assumption (ii) is relaxed, we have to recognize sources of income other
than the cultivation of jute and rice (e.g., cultivation of other crops and non-
farm income). This will, of course, affect the total income and expenditure
of the farmer, and hence the consumption demand functions for food and non-
food goods, but the effect of the growing constraint of subsistence farming on
farmers’ supply response to price will remain intact.

Under Assumption (iii), saving is excluded. Introduction of saving, how-
ever, will not affect our results on farmers’ area response to price because saving
affects the total expenditure rather than how much area be allocated to the
competing crops. -



248 ‘ The Pakistan Development Review

Assumptions (iv) and (v) imply an average Y;/Yr which we assumed to
be constant. This enabled us to make relative weights «, 8, and y a function
of prices only. If Y;/Yp is chahging in time, then we have to recognize an
additional variable that determines relative weights. This can be achieved by
introducing Y;/YF as an explicit variable in Equations (12) and (16). Aj will
have a positive response to, and Ag a negative response to, a growing Yy/Yp.
It will not change our result that farmers’ response to price declines when the
constraint of subsistence farming is growing.

Assumption (vi) about utility function is reasonable as it implies that con-
sumer derives a positive utility from the quantities of food and nonfood goods,
with given weights 6 and (1 — 0 ), respectively. The feature of utility function
that is crucial to our model is that there should exist some nonfood goods com-
peting with food in consumption (ie., 8 < 1).

It should be noted that rice consumption in Equations (6) and (7) is found
.independent of the prices due to the form of the utility function used. The
basic conclusions of the model, however, would remain the same with many
other similar utility functions without this one property.

Assumption (vii) makes the role of prices all prevailing, If this is not the
case, then we will have to adjust the relative prices of jute and rice by the chang-
ing cost of production differential, or alternatively after knowing its time pat-
tern, separate its possible effects on the area response to price.

After this brief discussion on the nature of the assumptions of the model,
it can be said that the results obtained in Equations (12) and (16) clearly show
that the declining farmers’ response to price (i.e., economic performance with-
in the area-allocation set) is the result of the growing constraint of subsistence
farming.

1.15 The Effect of Risk and Uncertainty About Prices and Crop Yields

The postulate that the purchase price of rice (Pg,) is higher than the sale
price of rice at the harvest time (P,) served as a sufficient condition for the
emergence of Category III in our model. Other reasons or conditions can be
added for the existence of this phenomenon.

Falcon and others have given additional reasons for the existence of the
so-called practice of subsistence farming (i.e., Category III). The most impor-
tant reason given by Falcon is to the effect that if farmers buy rice from the
market instead of producing it at the farm, then they face additional risk and
uncertainty on the future purchase price of rice. Similarly risk and uncertainty
is involved in the expectations about crop yields [6).
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Although our model did not include risk and uncertainty, yet the risk and
uncertainty on the relevant prices and yields can be introduced by saying that

the relative size of Category III will be much larger than it would be implied by
P}, being higher than P, alone.

It should be noted that in order to get our results of Equations (12) and
(16), the relative size of Category III need not be known so long as it exists
(ie,y > 0).

In the context of time, the existence of risk and uncertainty does not upset
our results so long as the degree of risk and uncertainty does not change sys-
tematically with time. The declining degree of risk and uncertainty, for
example, may prevent the results obtained from the model from being observed
in reality. A systematic increase in the degree of risk and uncertainty on the
other hand will reinforce our results, since it strengthens the extent of the
growing constraint of subsistence farming.

1.16 The Usefulness of Our Model

Most of the discussions on the practice of subsistence farming have lacked
theoretical rigour. The model, though simple, attempts to handle this pheno-
menon by giving a proper role of a producer and a consumer to the farmer.

The practice of subsistence farming does not have to prevail over the whole
farm sector as many economists give the impression through their writings.

Only farm units in Category III practise subsistence farming and it is due
to purely economic reasons.

Within the model, the implications of the subsistence farming constraint
for farmers’ area response to price both at the cross-sectional level and in the
time dimension can-be easily seen.

To the best of our knowledge, no theoretical treatment has been given to
the implications of the constraint of subsistence farming in the time dimension.
Some economists, though, have suggested that population pressure (density and
growth) may have important influence on farmers’ area response to price. An
examination of Equations (12) and (16) will show that these statements have

some truth in them, but they are vague in their theoretical precision and empiri-
cal content [2].

II. EMPIRICAL VERIFICATION OF THE HYPOTHESIS GENERATED BY THE
MODEL: THE CASE OF JUTE IN EAST PAKISTAN

nmi
In this section, we will examine the empirical evidence to test the hypothesis

of the model: farmers’ area response to price declines in time as a result of the
growing constraint of subsistence farming (Equation 12).
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Before the relevant empirical support for the hypothesis is discussed it is
important to make sure that the area chosen for building the empirical evidence
stands close to the abstractions of the theoretical model. To this effect, East
Pakistan (one of the two provinces of Pakistan) is chosen for analysis due to its
closeness to the model and the availability of suitable data. We will discuss
the various features of the farm sector and the nature of data in the following
sections.

I1.2 Features of the East Pakistan Farm Sector and its Closeness to the Model

Empirical analysis is restricted to the case of jute only as area statistics for
this crop are available since 1931. The other crop available for analysis is rice,
but it has to be ignored because of the nonavailability of area statistics for a
large time sample. '

Rice and jute are the major crops of East Pakistan. Rice is grown as the
staple food crop, while jute is the principal cash crop in the area. Rice and
jute cultivation are not only the major sources of income for farmers, but also
compete with each other for land being the alternative crops in production
during the Spring-Summer-Autumn farming season [11 ; 21].

The sowing (plantation) and harvesting periods are such that the cultivation
of jute on any given piece of land will completely exclude the cultivation of aus
(summer) rice [11 ; 21]. Although the possibility of combining an early jute
crop with a later aman (winter) rice crop exists for the same land, it is held that
the yields of both crops are adversely affected and the hazards from the uncer-
tain weather and flooding conditions make such a decision even more costly
[21]. The Jute Committee Survey observed that the double cropping of jute
and aman (winter) rice was only 3.3 per cent of the total land for the jute
growers {19, p. 57].

Thus, the cultivation of jute almost excludes the cultivation of two rice crops
of the same season. Itis not only the sowing (planting) and harvesting time
constraints, however, that make jute and rice as alternative crops, but also the
nature of other inputs, e.g., labour, weather, that go into their cultivation.
Both jute and the type of rice grown in East Pakistan need hot humid climate,
abundant water and, above all, cheap labour. In Rabbani’s words:

It is now clear that over most of the jute belt of India and Pakistan rice
is practically the only alternative to jute cultivation. Cultural practices
of the two crops are such that land, labour and equipment are readily
interchangeable between their cultivation [21, p. 198].

Our discussion so far has emphasized three main points about East
Pakistan:
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a) Farmers’ main source of income is the cultivation of jute and rice
(Assumption (ii) of the model).

b) On the land suitable for jute cultivation, rice is practically the only
competing crop, and the various inputs, e.g., land, labour
equipment, etc., are easily interchangeable in cultivation. Thus for
the land suitable for jute, the opportunity for economic gain exists
through area allocation between jute and rice in response to relative
profitability (Part of Assumption (i)).

¢) Rice is the staple food crop of East Pakistan. Thus, some farmers
are consumers of one crop that is being produced by them
(Assumption (iii)).

L3

The hypothesis that the farmers’ area response to price declines as a result
of the growing constraint of subsistence farming has been developed in the con-
text of time. Thus, we must make sure that the assumptions of our model hold
in the course of time also.

The time period to be covered in the empirical analysis begins from 1931.
We have reasons to believe that the above mentioned a) to c) features of the
East Pakistani farm sector hold in time also since they are conditioned by the
climatic and agronomic conditions which have not changed to the exclusion of
rice or jute from being production alternatives.

One of the important assumptions of the model is that the net revenue
obtained from producing jute relative to that of producing rice changes in pro-
portion to the relative price of jute. Since the relative net revenue of producing
jute is equal to (Pj/Pr — Ci/Cr), we could use Pj/Pg (the relative expected
price of jute) as a proxy for the relative net revenue of jute if C /Cg does
not change in time in an irregular fashion.

It is widely believed that Cj/Cg remained more or less constant in time
during the period to be covered [12, pp. 104-107]13. On this point we also
quote Ralph Clark:

Within the limits discussed above, land, labour and equipment are
readily interchangeable between paddy cultivation and jute cultivation.
Moreover, during the last 50 years, there have not been in Bengal impor-
tant changes in agricultural practices which would have seriously affec-

13]t could be argued that jute is relatively more labour intensive and with a population
growth rate higher than the growth rate of land, the labour should become relatively abundant
and cheaper in the course of time, and other things being equal, will lower the cost og' producing
Jute. This is a possibility, but it will not complicate our empirical analysis as a trend variable
can be introduced to capture its effect on jute acreage.
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ted the relative cost of growing rice or jute. Improvements in planting
methods, seed selection, and equipment are of comparatively recent origin
and have not as yet, had a general effect on costs or yields. In other
words, the relative yields of paddy or jute that the ryot may expect from
a specific piece of land and the relative costs of producing paddy or
jute may be considered to have been constant factors [3, p. 2].

I1.4 The Existence of the Growing Constraint of Subsistence
Farming : P/P > (1 + A/A) Ygn/Yem

Our hypothesis makes the decline in the farmer response to price con-
ditional to the growing constraint of subsistence farming. Thus, in order to
observe the decline in farmer response to price, it must be made sure that the
constraint of farming is growing.

A wide range of Yi/YF exists in East Pakistan. Therefore, we can expect
all the three categories of farming (i.e., complete jute specialization, complete
rice specialization and production of rice to meet home consumption demand |
for food, and the allocation of the left-over land to jute production). It is
Category III in which the constraint of subsistence farming arises basically from
the minimum food required to survive and the economic advantage of producing
food at the farm rather than buying it from the market. The minimum food
requirements are a function of the farm population. If the farm population
is growing : P/P > 0, then the Fs (minimum food needed for survival) is grow-
ing, but this does not necessarily imply that the constraint on the area-

“allocation set is growing, unless I"/P > Y.Fm/Ypm when land is fixed, and
P/P > (1 + A/A) Yem/Yrm when both land and Y are changing. To the
best of anybody’s knowledge the Ye/Yrm and A/A in itself or in its combined

effect has not been keeping up with the population growth in East Pakistan
since 1930’s at least. We quote this general view as stated by Rabbani :

Rice production has lagged behind population growth in East Pakistan
with only a small increase in rice acreage and with no perceptible increase
in yield rate up to 1959/60 [21, p. 224].

Contrary to many African, Latin American, and some Asian countries,
East Pakistan as a region does not have sufficient land that can be brought
under cultivation.  This is an area of a very old agricultural settlement and the
population density and growth have been high for a long time. Most of the
- cultivable area, under the given technology and facilities, is already under the
plough. - In more recent times the area has shown some tendency to increase
in response to the extension in irrigation facilities that helped the farmers to
grow rice in the off-Monsoon season. But it has been very small. The growth

in rice yields (Y¥/Y¥) has been almost non-existent over time.
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The data on rice area and yields are not available in sufficient detail and
reliability. Whatever the data is available, no ( perceptible) trend in rice yields
is noticeable. The history of the region shows serious famines at times and
near-famine conditions in general.

When we look at the population growth, we find an increase of 18.0 per cent ’
during 1931-41, and an increase of 21.2 per cent during 1951-61 [20]. The
population increase for the decade 1941-51 was very small (0.02 per cent). The
reason for the small decade increase during 1941-51 was the fact that population
migrated to India from this region in 1947.

The population in the nine main jute-growing areas showed a higher
increase than the province during 1951-61: 24.1 per cent compared to 21.2
per cent. There are some studies which indicate that the actual rate of popu-
lation growth is higher than what the censuses imply [23].

The information about area and rice yields does not indicate that food pro-
duction matched the population growth in this region. Even in recent times,
despite the benefit of having a national government, rice production remained
stagnant in the 1950’s. Only since 1958/59 rice production has shown growth
[8, p. 31]. Hence, in the light of the known and plausible facts, one can
characterize East Pakistan as an area where P/P > Y e/ Yrmy, and also where
PP > (1 + A/A)Yrm/Yem till 1958/59, thus forcing the minimum food
requirements for the survival of the farm population to rise. The constraint
of subsistence farming has been growing and Equation (12) seems relevant for
the region.

1§

All the assumptions made for the theoretical model are met for East
Pakistan during the period from 1930’s till very recently (say 1958/59), and this
makes our model an abstraction close to reality. Hence, we expect to observe
the results of the growing constraint of subsistence farming as implied by
Equation (12).

We propose to use Equation (12) as the estimating equation (by adding an
error term ) and see if an empirical evidence consistent with the hypothesis can
be found. Before we do so, the nature and sources of the data used are examin-
ed.

I1.6 The Nature and Sources of Data

Statistical analysis to fit Equation (12) requires series on area under jute,
price of jute and the price of rice.

Appendix Table A-1 presents the data on jute acreage (A;), actual harvest
price of jute and the actual retail price of rice for the period 1931/32 to 1954/55.
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The data was compiled by the F.A.O. from the official Indian and Pakistani
sources and was published in the F. 4. 0. Commodity Series (Bulletin No. 28)
on jute. This data has been used for statistical analysis by the F.A.O. and by
Ralph Clark [3 ; 28].

The official estimates of jute and other crop acreage are based on complete
enumeration since 1940. Before that they were based on traditional methods.
Many research scholars have tried to check the degree of reliability of the acre-
age data before and after 1940 [22 ; 24]. They find by comparing the official
jute-production estimates with those derived from the flow estimates, that yields
tend to be underestimated in the case of a good crop, and vice versa. However,
by comparing the growth rates implied under both series, Rabbani concludes
that acreage data is sufficiently reliable to disclose the direction of true vari-
ability on a year-to-year basis. He finds no reason for a bias in the acreage
figures and uses them for a statistical treatment such as regression analysis.

Price data are compiled by taking an average of the recorded prices at
various important market centres. The records at market centres are written
on a regular basis and are compiled and published by the various government
agencies. The recorded prices are quite reliable, but still the question remains
that what these prices mean to the farmers. If we assume that the prices to the
farmers differ by a margin covering the cost of transportation, middlemen’s
margins, etc., and these margins in relative sense have not changed in time, then
the recorded prices are quite meaningful in indicating the level and changes in
prices that the farmers experience.

.7

In order to extend the F.A.O. data beyond 1954/55, we will depend on
Hussain’s data on jute acreage, harvest price of jute and harvest price of rice
(Appendix Table A-2). The original sources are official and whatever is true
of the quality of the F.A.O. data also holds in this case. Jute acreage and har-
vest price of jute are comparable to that of F.A.O. data. The F.A.O. data has
the retail price of rice, whereas Hussain has harvest price of aus (summer) and
aman (winter) rice.

We will use the harvest price of aus (summer) rice as an approximation
to the retail price of rice throughout the year, and combine F.A.O. data with
Hussain data, and call it FAO-Hussain Data 1.

Alternately, we will add a 10-per-cent margin (to cover marketing and other
margins) to the average harvest price of the aus (summer) and aman (winter)
rice in order to get an approximation to the retail price of rice. The 10-per-cent
margin was almost the differential found between the F.A.O. and Hussain series
for seven common years. Thus, using this adjusted average harvest price of rice,
we will combine F.A.O. and Hussain series to get FAO-Hussain Data I1I.
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It should be emphasized that the annual retail price of rice (Pr1) is closely
tied with the harvest price of aus (summer) and aman (winter) rice since they
supply 1/3 and 2/3 of the total production, respectively. A bad harvest leading
to a high harvest price is bound to result in a high retail price of rice throughout
the year. This is why it makes little difference for the analysis of farmers’ area
response to price whether we use harvest price or retail price of rice [22 ; 28].

We now move to the statistical analysis estimating the jute area supply
response to price using F.A.O. data, FAO-Hussain Data I and FAO-Hussain
DataII.

I1.8 Estimation of the Jute. Area Supply Response to Price: Time Series Data

We wish to estimate farmers’ jute area (Aj) response to price and the effect
of the growing constraint of subsistence farming on it. For this purpose,
Equation (12) is fitted to the relevant data (Appendix Tables A-1 and A-2) by
adding an error term :

(A5 = eo + e1 (Py/Pr1); — &T(Ps/Pp1)t — &sT + E an
where

Ay = jute acreage (in 000’ acres)

€0 = cConstant term

e; = coefficient of jute area response to the expected harvest price of
jute relative to the purchase price of rice: (Ps/P g1)*

e; = coefficient indicating the adverse effect of the constraint of sub-
sistence farming growing in time

es = coefficient indicating the effect of time on Ay
T = time
= the error term

It should be noted that the prices involved (Py and Pg;) are prices that
are expected at the time when area-allocation decisions are made. This is
necessary as there is a time lag between the time the area-allocation decisions
are made and the time the economic returns for the produced crops are obtained
and spent.

Various hypotheses can be put forward about the formation of the price
expectations on the part of farmers. The relevance of such hypotheses, how-
ever, will depend on the nature of markets and the information on which the
farmers sell their jute and buy their rice.
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The most obvious basis of forming expectations about prices from farmers’
point of view is their own experience about prices. Prices that farmers actually
experience are of great relevance for the formation of expectations about the
future prices in market situations where prices during a year and between years
show wide fluctuations. Farmers’ experience is as good, or as bad, as any other
basis for price expectations.

The next important question is which experience is crucial, a recent one
or a farther past one. It is obvious that the most recent experience is of
utmost importance since it indicates the latest market situation on prices. But
to what extent the past experience will influence the expectations about future

prices cannot be answered on & priori ground.  Essentially, it is an empirical
question,

We will, in most cases, make the expected relative price of jute, (Ps/Pri),
a function of farmers’ most recent experience about the relevant prices, namely
the experience in the previous year, (Py/Pgi):— 1.

.We will, however, also try farmers’ experience in times revious to t — 1,
p

by introducing (Ps/Pr1)c — 2, (Ps/Pri)c—3, ... ... and so on, as additional expla-
natory variables, explicitly.

While using Equation (17) as the estimating equation, we expect the trend
variable (i.e., time = T) to take care of i) any systematic change in total land
fit for jute and rice cultivation, if) any change in other factors affecting the
area under jute. The net effect of the trend variable on Aj is not clear on

a priori ground, since many diverse and opposite forces are at work in the course
of time.

II.9 The Results of the Regression Analysis and their Interpretation

The data discussed above were put to regression analysis using the Time
Series Processor (TSP) computer programme designed by Mr. Robert E. Hall
at the Department of Economics, University of California, Berkeley.

In most cases, we fitted the estimating Equation (17) with the trend vari-
able (T) to the F.A.O. (1932-54), FAO-Hussain Data I (1932-58 and 1932-
62) and FAO-Hussain Data II (1932-58 and 1932-62) data. The estimates of
the various regression coefficients are summarized in Table I.

o9 : @

Section A of Table I presents the results for the period 1932 to 1958 during
which the subsistence-food needs of the farm population as a whole, and of the
main jute-growing districts in particular, were growing. In other words, the
constraint on the ability of farmers to allocate land among the competing crops
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in response to price (or profitability) considerations was tightening (growing).
As a result, we expect farmers’ area response to price in the case of jute to decline
the coefficient e, to be statistically significant and to show an adverse effect on
the allocated jute acreage in response to price.

Results of rows 1 to 6 clearly show that the estimated coefficient e,
is statistically significant and consistent with our hypothesis spelled out in
Equation (12).

It is worth noting that making (Py/Pgi): as the function of (Py/Pg1)—2
in addition to (P;/Pri)—1 does not improve the fit or the price coefficient
very much. This can be seen by comparing rows 2, 4 , 6, with 1, 3, and 5,

respectively. .

It may also be noted that the various regression coefficients show a remark-
able stability within a narrow range when the results from F.A.O. data are com-
pared with the FAO-Hussain Data I and II. This shows that the move to
combine F.A.O. data with Hussain’s data is a step towards forming a closely
consistent series.

L9 : (i)

Section B of Table I presents some special results by introducing a measure
of risk attached to the expected prices of jute and rice. The measure is design-
ed to indicate the extra degree of risk attached to P} compared to Pf;, and
is computed by taking 3-year standard deviation for Pg, and deducting it
from the standard deviation for Py for the same three years. The extra degree
of risk computed in this way is called NSDj, and indicates the risk differential
attached to the expected price of jute on the assumptions that risk expectations
are formed on the basis of the past 3 years’ experience about price fluctua-
tions14,

Since NSDj is the extra risk attached to P}, we expect Ay to be adversely
affected by it. Row 7 shows that the NSDy is statistically significant and has
a negative (adverse) estimated influence on the area allocation to jute during the
period 1934 to 1954. The results are consistent with the theoretical expecta-
tions.

For the period 1934 to 1958 and 1934 to 1962, however, the risk variable
NSD; does not come out to be statistically significant at the 5-per-cent level,
though the sign is right and the level of significance is 10-per-cent or more (see
rows 8 and 9).

It can be said on the basis of this evidence that farmers are conscious of the

14The idea of using 3-year (or any other time horizon in the past) standard deviation
%i; prices i[sz?orrowed from Behrman, though we have made a slightly different use of it. See



260 The Pakistan Development Review

price risks and they respond to the risk differential for individual crops ina
rational manner13.

L9 : (iii)

We extended the regression analysis from the 1932-58 period to 1932-62
period in order to see if the addition of years 1959 to 1962 makes any difference
for farmers’ jute area response to price. It is generally believed that since 1959
the rice production has been reported to show a distinct growth. If this is cor-
rect then the constraint of subsistence farming should relax somewhat and
the negative effect of this constraint on Aj should be reduced [8].

Section C (rows 10 to 13) of Table I shows that with the addition of the
1959-62 period to the 1932-58 period leads to a reduction in the coefficient for
T(Ps/Pg1)*. The e, falls from a range of —0.90 to —1.43 to a range of —0.69
to —0.73, implying that the estimated adverse effects of the constraint of subsis-
tence farming on Ay are reduced!6. In our framework, this can only happen if
more area is available and/or the rice yields increase. But to indicate the extent
of growth in rice’production is not possible from our results.

0.9 : (iv) Concluding Remarks

The significance of any statistical analysis depends on the question (or
hypotheses) posed and the suitability and meaningfulness of the analysis
designed to answer the questions posed or the hypotheses to be tested.

In the context of our hypothesis that farmers’ jute-area response declines
in a time sample when the constraint (of subsistence farming) on farmers’ ability
to exploit the area-allocation opportunity set tightens in time. The null hypo-
thesis is that the coefficient e, in Equation (17) is zero.

The results of the statistical analysis show through rows 1 to 13 of TableI
that we can reject the null hypothesis, since e, is found to be significantly differ-
ent from zero at the 5-per-cent level of significance in all cases.

The rejection of the null hypothesis and the negative sign of the estimated
coefficient are consistent with the hypothesis that the level of farmers’ economic
performance within the given economic opportunity set, declines when the
constraint on farmers’ ability to exploit that set tightens.

11.10 The Nature of Our Statistical Analysis Compared to Other Studies
We have used a single-equation model to estimate farmers’ area supply

15Results to this effect were also found for Thailand by Behrman [2].

16Although the change is in the expected direction, it seems that it cannot be regarded as
statistically significant.



Hussain: Subsistence Farming and Farmer Response to Price 261

response to price. This is also the case in most of the studies on supply response
conducted on India, Pakistan, Thailand, Philippines, etc.17.

Contrary to most studies, however, the estimating equation (17) has been
explicitly derived from a simple but more comprehensive model by incroporating
the realities of farmers’ economic environment as much as possible.

In order to estimate the area-supply response to price, we have used
the expected price like all studies. However, we found that the expected
price is almost based on actual price experience in the previous year, lLe.,
(Ps/Pe1)* = f(Ps/Pr1)i—1. In other words the coefficient of price expectation
(K) is close to unity. Some research scholars have been hasty in rejecting
the postulate that K = 1, as they found serial correlation in the so-called naive
model in which K = 1. As a solution they usually shift to Nerlove type
price-expectation models in which 0 < K <1, or to the adjustment models
in which the actual output/area falls short of the planned one [15; 21].

The possibility that serial correlation and poor fit may be due to mis-
specification is likely when a variable is left out that may have a peculiar time
pattern (e.g., the constraint of subsistence farming). The solution in such a
case is to identify and introduce such a variable. The choice of the variable,
however, should not be based on the goodness of fit, but it should have founda-
tions in economic -theory developed in the light of the facts of a particular
situation.

In fact, the latest fashion in the statistical analysis of farmers’ supply
responses for underdeveloped areas is to use Nerlove type output/area adjust-
ment models. The basic idea to the adjustment models is that the actual
output/area falls short of the planned one due to the various constraints, e.g.,
lack of credit, water shortage and subsistence farming. Thus, the supply res-
ponse will be higher in the long-run as some of these constraints will disappear
or relax themselves. This is very relevant in developed and probably in some
underdeveloped countries where farmers’ ability to remove various bottlenecks
and constraints is relatively high.

In the case of East Pakistan, however, we are not so sure that the alleged
constraints will be relaxed in time. Hence it is doubtful if the long-run far-
mers’ area response will exceed the short-run response, thus rendering the use-
fulness of the coefficient of adjustments to be hopelessly low since the adjustment
is not being realized.

In fact, as noted, some of the constraints (e.g., subsistence farming) may
grow in time. It is much more useful to identify constraints that are system-

17Single-equation estimation of supply responses ignores the demand side and takes price
as an exogenous variable rather than determined within a system. Such a procedure is satis-
factory in our case as the shifts in supply of and demand for jute are more or less independent.
See, Rabbani [21 ; 22].
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atically changing in time and estimate their effect on the area response to price.
Thus, our model not only recognizes the adjustment problem arising from the
divergence of actual and planned area, but also tries to identify one of the major
constraints on farmers’ ability to allocate land in response to price and attempts
to estimate its effects. In this way, the understanding about farmers’ response
to price over time is enhanced.

IL11 Some Other Implications of the Growing Constraint of Subsistence Farming

In the theoretical model, farmers never reach a point where they cannot
meet food subsistence needs (i.e., A;Y§; < Fsior PJAY, < PE,Fs).

But this is a possibility that we cannot ignore. In case A;Yr < Fs; or
PIAY5 < P;IFSi, the farming family has two choices: /) some members of
the family can leave the farm and sell their labour in the urban-industrial areas
or even in the farm sector itself, and i) the family sells their land and chooses
i).  The direct consequence of these forced choices is that the movement of
population from the farm sector to the urban-industrial areas of East Pakistan,
West Pakistan or to foreign countries will increase; and the number of landless “
labourers within the farm sector will increase also.

As a matter of fact both of these consequences can be observed in East
Pakistan. The Popluation Census of 1961 showed a rapid growth of urban
areas!8 not because of any substantial industrial progress in the region between
1951 and 1961, but probably that some families cannot grow sufficient food to
meet their family needs.

The number of landless labourers is believed to be increasing also in the
farm sector of East Pakistan.

I1.12 Summary and Conclusions

Confining ourselves to a given geographical and socio-economic unit (ie.,
East Pakistan ) we tried to learn and derive the effects of a growing constraint
on the ability of farmers to allocate land among competing crops in response to
price. East Pakistan was chosen for the theoretical and statistical analysis
because of the dominance of two competing crops in farming, stability of the
cropping pattern and the techniques of production, absence of any complicating
factors, and above all the availability of the fairly reliable acreage and price
data.

The analysis is conducted within the economic opportunity set of land
allocation among competing crops in response to price because it is reasonable
to assume that the opportunities in this set are within the mental horizon of the
farmers. The constraint of subsistence farming was chosen since we could

18The population in the urban areas increased by 45.1 per cent over the decade 1951-1961.
See, Census of Pakistan Population [20, Part II, p. 16].
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verify if it was growing or not from the information on the growth of population
and food production.

The theoretical model appropriately recognized the farmer as a producer
and a consumer of rice, which is a food crop. After making some simplifying
assumptions, the utility-maximization model is employed to work out the im-
plications of the growing constraint of subsistence farming for farmers’
response to price in the case of all the competing crops. It was noted that the
growing constraint of subsistence farming adversely affects the area response to
price both in the time dimension and at the cross-sectional level. If the degree
of farmer response to price is regarded as the level of farmers’ economic per-
formance in the given opportunity set, then the hypothesis generated says that
the economic performance of farmers varies directly with the ability of farmers
to exploit some given opportunities. The constraint of subsistence farming is
singled out to reduce the ability of farmers to exploit the area-opportunity set,
and hence farmers’ area response to price. )

The hypothesis was put to statistical test in East Pakistan. We found that
the results obtained, and reported in Table I, are consistent with our hypothesis
in the time dimension.

One of the benefits of deriving the hypothesis from theoretical framework
is that it is consistent with rationality on the part of farmers.

Theoretically expected and empirically observed poor economic perform-

‘ ce in the area-allocation set in response to price cannot be attributed to far-

i mers’ irrationality or lack of incentives on their part. On the contrary, it is the
result of a growing constraint on their ability to exploit this opportunity set.

In order to put reasonable faith in the hypothesis that farmers’ economic
performance deteriorates when constraint on their ability to exploit a given and
well-understood opportunity set tightens, and vice versa, one must make sure
that the empirical support noted in this section is not the result of any cultural,
economic or social peculiarities of East Pakistan.

In other words, empirical facts in other areas/countries need also be
examined wherever it is feasible to do so. In fact, empirical analysis was con-
ducted for rice and cotton in West Pakistan and for corn in Thailand by the
author [12, chapters 4 and 5]. It may be mentioned that evidence consistent
to the hypothesis was obtained. Some indirect evidence consistent to the
hypothesis was also discussed for East Pakistan, West Bengal (India) and
Philippines [12, pp. 165-172].

. SOME POLICY IMPLICATIONS

In the above analysis it was pointed out that the practice of subsistence
farming is rational and justified on economic reasons so long as the purchase
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price of rice is higher than the sale price of rice and/or risk and uncertainty exist
about the prices and crop yields. Over time, the adverse impact of the practice
of subsistence farming is felt when population is growing faster than food pro-
duction.

1

From the pevious discussion and analysis it is clear that the intensity of
the constraint of subsistence farming can be relaxed in the following ways:

i) Through the extension of transport and communication facilities,
storage facilities, and market information and marketing reforms with the
effect of making the various agricultural markets more competitive. In these
ways the excess of the purchase price (P1) over the sale price of rice (Pf2) can
be minimized. An ideal situation would be to bring the price differential to
. the level that would prevail in a competitive market.

The reduction in the present purchase-sale price differential will help to
reduce the need for the practice of subsistence farming and hence help to relax
the intensity of the constraint.

if) Another, and perhaps the most important, step that will reduce the
need (rationale) for the practice of subsistence farming is to minimize the risk
and uncertainties attached with the purchase price of rice (Pg1). The high
degree of risk and uncertainty arises from the fact that the food prices relevant
to the farmers fluctuate much during a given year as well as between years.
The Pfi can be stabilised somewhat through the measures suggested under
i). But for an effective policy, government participation (sale and purchase
operations) is necessary to stabilize the Py within a certain well-considered
range. An ideal situation would be to stabilize Pg for short periods (one or
two years) with frequent reconsiderations about its level. But in considering
any price stabilization policy one must compare the resource cost of such a
policy and the benefits of such a policy.

iif) It was noted in Subsection I1.9 (ii) that any extra risk attached to the
expected sale price of jute (P}) relative to the expected sale price of rice (P2
adversely affects the area allocated to jute.

First of all it should be said that the minimization of the risk attached to
both jute and rice prices is desirable. But the most important moral of our
analysis is that so far as possible, any risk differential for jute or rice price must
be avoided. This point is very important in situations where government
policies and measures, unconscious of the allocation problems, may favour the
stabilization of the sale price of jute or rice. Unless the purpose of encouraging
one crop at the expense of the other crop is well considered, creating any risk

differential on prices will have an effect on land allocation that might be un-
desirable.
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iv) Another important factor that reinforces the need and the extent of the
practice of subsistence farming is the risk and uncertainty about crop yields. To
a great extent the risk and uncertainty about crop yields is due to the unpredict-
able and uncontrollable weather conditions which change a lot from one farm-
ing season to another. Nevertheless, it can be suggested that the adverse
impact of weather conditions and natural calamities (e.g., floods, storms,
pest attacks) can be minimized through the extension of irrigation, flood control,
pest control, efc. In addition to the direct benefit of such measures and efforts
arising from the prevention of a loss in production, an indirect benefit will
accrue through the reduction of the constraint of subsistence farming leading
to a better land allocation between food and nonfood crops, as a result of the
reduction in the present risk and uncertainty attached to the crop yields.

m.2

Measures ) to iv) of Subsection IIL1 above are proposed to remove/relax
the rationale for the existence of the constraint of subsistence farming.
We also discussed that the initial intensity of the constraint will grow in time
if the population grows faster than food production. Thus, in order to avoid
any tightening of the constraint of subsistence farming, the potential growth
in the food production (through the growth in productivity and land) must
at least match the growth of the rural population dependent on land for food
supply. This can be achieved by raising cultivable land, food productivity or
a reduction in the rural population dependent on land for food through move-
ment of rural population to urban areas and encouraging nonfarming occu-
pations in the farm sector to a level where the growth in the food production
is sufficient to sustain the growth of rural population dependent on land.

All the above-suggested measures will help to relax the intensity of the
constraint or at least prevent it from tightening further in the course of time.

L3 A Word of Caution

Subsections ITI.1 and III.2 propose certain measures and policies that will
help to relax the constraint of subsistence farming. The removal of the con-
straint of subsistence farming is thought to be desirable since it adversely affects
the land allocated to the cultivation of nonfood crops. v

We must emphasize, however, that our discussion should not be taken to
imply that we favour an increase in the land and hence production of nonfood
crops. To be clear, the question as to whether the production of nonfood
crops should be encouraged or not (e.g., jute in East Pakistan and cotton in
West Pakistan) is completely a different question. For that an independent
and comprehensive study should be undertaken.

Our discussion assumed that no policy decision either to favour food crops
or the competing nonfood crops existed on a priori ground.
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L4 Making Farmers’ Price Expectations More Efficient

The idea basic to this and other studies on farmers’ behaviour is that
farmers in the underdeveloped countries have been found to be rationally
responding to the expected price (or profitability). In most studies the expected
price is based on the actual price in the previous year or at the most a few more
years in the past added to the previous year’s experience. In other words the
coeflicient of price expectation (K) is found to be either unity or less than unity
but greater than zero.

The question arises, however, whether the actual prices in the future come
se to the expectations or not. This question is very important because
inefficient price expectations can cause substantial losses or gains to the farmers,
and to the extent the whole game provides windfall profits (losses), it will adver-
sely affect the resource allocation among the ‘competing crops.

It was mentioned in Section II that in most cases the farmers base their
_expectations about future prices on the actual price experience in time t — 1,
ort—1,t—2,....,s0o0n. This is not because it is the most logical or the
most efficient basis for the formation of price expectations, but because no other
basis is available to farmers that could be better.

In fact it was found that in East Pakistan, the actual price of jute relative
to rice in period t — 1 could not explain the price in t to any great extent,
although the farmers made ( P;/Pg ): a function of the (Py/Pr)—s. This clearly
shows that although the use of (Pj/Pr)i—1 as a basis for the (Py/Pg): is
common, the usefulness of such basis is very low.

The government can provide a useful service to farmers through improving
the efficiency of their expectations about the future prices. This can be done
by supplementing farmers’ price experience in time t — 1 with efficient predic-
tions about the future demand and supply conditions wherever it may be
possible. More information on market conditions and the addition of future
markets can help farmers a great deal provided their ability to form price ex-
pectations is improved in the operational sense.

In addition, measures that could be helpful are the stabilization of prices
within a narrow range or to set a floor price and let the farmers know about it.
Such a policy can be very helpful to farmers’ decision-making, though this
type of approach is not easy to handle properly.

Whatever the measures are adopted to improve the operational efficiency of
price expectations on the part of the farmers, it will be useful to make agriculture
a less hazardous business and hence improve resource allocation, and reduce
farmers’ miseries when price expectations are underfulfilled.
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1.5 The Use of Price as a Policy Instrument for Handling the Agricultural Problems19

Almost all the studies on farmer response to price have made the important
point that farmer response to price is positive and statistically significant. This

point is very important in considering the decision about a choice between the-

direct interference (i.e., forcing farmers to allocate land to the production of
certain crops, surrender some portion of production to the nonfarm sector),
and the use of price incentives as policy instruments. Direct interference may
not be very effective or feasible in the case of agriculture where millions of farm
households exist and are scattered over space. Problems of implementation
are enormous. Given the fact that farmers have economic incentives, price
policies can be designed to encourage or discourage the production of agri-
cultural production and in many cases, to influence the marketed surplus of agri-
cultural products.

Our study has enabled us to go a step beyond the above conclusion. We
can say that although price policy should be effective due to the existence of
economic incentives on the part of farmers, farmers’ response to a given level
of price incentives can be enhanced by removing the various physical, techno-
logical and institutional constraints on their ability to exploit the understood
economic opportunities. The need to remove these constraints becomes very
essential when we realize that farmer response to price in the economic oppor-
tunity set of area allocation (though significantly positive) is low, and in the
context of the economic opportunity set of crop yields is almost nonexist-
ing both in the case of individual as well as for all the crops. This is due to the
low ability of farmers to exploit the area-opportunity and yield-opportunity
sets. '

It will be necessary to remove the various physical, technological and insti-
tutional constraints to enlglﬁtre’tllgtﬂi__mm&mm—em certain

" given price policy. Removal of the various constraints will result into increased
‘}gﬁcultural production so long as the marginal return from it exceeds the mar-

ginal cost involved, and the composition of agricultural production will shift
in favour of those products for which the profitability is the highest.

The latest word in the context of agricultural policy-making is the use of
price incentives. We propose that the price incentives must be matched by
a side-by-side removal of the various constraints on farmers’ ability to exploit
the given economic-opportunity sets. In the context of those opportunity sets
for which farmers’ supply response to price is positive and for which farmers’
ability to exploit is constrained, there are more than one policy choices open to
achieve some given increase in production/marketed surplus. The choices arise
from the use of price alone, or the removal of the various constraints only,
and the various possible combinations of price policies matched by a removal

19For a discussion on the relevance and usefulness of agricultural price policy, see [14 a].



268 The Pakistan Development Review

of constraints. It is worthwhile to conduct an analysis for the available choices
on policy instruments and design an optimal policy on its basis.

In cases where farmers’ response to price is very poor or nonexisting, the
removal of the various constraints is the only effective policy to raise agricultural
production.

Hence, it is suggested that before agricultural policies giving economic
incentives are designed, their nature and level must be examined in the light of
farmers’ ability to exploit the various economic opportunities within the horizon.
In some cases agricultural price policy is useful and can be made even more
useful and effective by enhancing the constrained ability of farmers to under-
stand and exploit given economic opportunities. In other cases, price policy
could be little effective and the removal of the various constraints may be the
only hope for raising agricultural production.
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Appendix A
TABLE A-1
JUTE AREA, PRICE AND RELATED SERIES: EAST BENGAL/PAKISTAN
Year Jute arca ‘ hares® o | retall price
W 1 @ l ® @
(000’ hectares) (rupees per maund)

1931/32 586 43 38
1932/33 670 3.6 32
1933/34 . 788 35 34
1934/35 852 3.6 3.5
1935/36 696 47 37
1936/37 823 5.1 39
1937/38 . . 1 52 39
1938/39 , 920 s.S 4.0
1939/40 ' 943 91 - 44
1940/41 ' 1,768 -~ 43 51
1941/42 , 548 7.2 53
1942/43 B 982 88 14.0
1943/44 _ 73 124 15.0
1944/45 609 12.7 12.5.
1945/46 . 736 13.3 . 13.0
1946/47 _ 556 259 16.3
1947/48 833 233 24.2
1948/49 760 314 30.1
1949/50 632 19.9 244
1950/51 692 28.4 19.5
1951/52 720 215 20
1952/53 : m 10.6 21.1
1953/54 . 391 159 15.9

1954/58° 503 17.7 . 103

Heotare = 2.47 acres. Source: [28, Appendix 3K, pp. 63-66).
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TABLE A-2

JUTE AREA, PRICE AND RELATED SERIES: EAST PAKISTAN

Year Jute area harvgltteprioe alt::ll ?m?zt;:ar?so; al::ri?io:{
0)) l (b)) I 3 @ ‘ ®
(000" acres) k.;....hrupee:permund...‘...)

1948/49 1,877 3231 27.31 29.01
1949/50 1,561 2.12 24.16 31.13
1950/51 - 1,701 - 28.69 16.61 19.37
1951/52 1,779 21.37 20.08 21.87
1952/53 1,907 10.69 19.78 23.62
1953/54 965 15.44 16.07 21.50
1954/55 1,243 16.02 9.00 14.37
1955/56 1,634 18.84 15.40 17.94
1936/57 1,230 26.36 2025 33.62
1957/58 1,563 27.48 21.50 30.56
1958/59 1,528 21.70 23.00 28.37
1959/60 1,375 20.72 22.56 26.03
1960/61 1,518 . 41.00 23.40 23.00
1961/62 2,061 37.44 23.12 22.75
1962/63 1,723 - —_ —

Source: {11, Appendix Tables A-I1 & A-III, pp. 105-106).

'1_t is the average harvest price of aus and aman rice at Dacca and Mymensingh.
bIt is the average harvest price of aus rice (medium quality) in Dacca.





