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This paper examines structural changes in the compuosition of foodprains production since 1963 and the role
af movements in relative prices in bringing about these changes. Section I of the paper discusses briefly the
methodology and data used and Section [f presents the empirical resufis of the exercise, while Section I makes
some concluding observations in the light of rhe resulis obtained in Section IT.

THERE are some propositions in our em-
pirical literature regarding the performance
of foodgrains production in Indian agri-
cuilture:

fi) The new agricultural technology in-
trowtuced in India in 1965 has resulted in a
spectacular ingrease in the growth of our-
put of certain superior food crops (such as
wheat, rice, etc), wheteas the growth af oul-
put of some infersor food cmps (such as
bajra, jowar, gram, ete] have declined,

{ii} Among the superior food crops,
hregkthroughs in production conditions
have taken place only in the case of wheat.

(i} Increass in the relative price of wheat
resulied in the ingrepse in s production,

{iv) ITmhalances in the cropping pattern
aver time are mainly due to changes in
relative prices of different crops.

We have posed the problem in terms of
certain propositions for the reason thar we
find hardly any cmpirical liccrature which
has examined the issues in detail, This paper
attempts (0 cxamine some of the above pro-
positions in terms of some time series data
availakle in our official statistics. We have
presented our discussion in three sections.
Section [ discusses briefly the methodology
and data used in this analysis. Section I1
presents the empirical results of the exercise.
Scction L1 makes some concluding obser-
vations in the light of the results obtained
in Section L.

I
Methodology and Data

The fitting of trend curves—simultaneously
censidering three types of fits, viz, scmi-
logarithmic, straight line and Gompertz or
vonsidering any one or two of these three
fits-~to agricultural produce of cropwise
agricu/tural output was the basis of analysis
of the garlier works.! They used the same
sct of data, but obtained different results
regarding the nature of the trend rate of
growth of agricultural production. Thus no
definite conclusion regarding the perfor.
mance of Indian agriculture in a time
perspective has been achisved.

The reason lies in the fact that even if the
data arc presentable by a particular
mathematical curve fit) = AB', there would
always be orther functions £,01) = mt - g
F.(ty = ab” erg, which might give compa-
ranvely good fits, However, diffarent curves

have different implications regarding the
nature of the trend rate of growth. Thus two
different fitted curves could be more or less
same from the point of view of the goodness
of fit, but might imply a completely different
nature of the trend rate of groweh, This is
what seems o be true with maost, if nor all,
of the studies in the Indian context.?

In view of such difficulties associated with
the estimation of growth raies in Indian
agriculiure, we would like to avoid the Nitting
of different trend curves in our present
analysis, but examine the change in food-
grains production on the basis of a simple
statigtical methosd which is described below.

We have plotied the data on oodgrainsg
proqluction in g scattar diagram and located
the break, if any, in the time trend. We Gind

that at the all-India level, there has indeed
been a break taking place in foodgrains pro-
duction in the year 196764, 1 ¢, at the begin-
ning of the so-called green revolution period.

Thus two separate estimates of the time
trends can be obtained for the two periods,
i & before and after 1967-6%, Both the
petdods allow us to choose the linear form
of the type v = a + b, with the time series
data, We have fitted a regression of the type
described above for the two perieds separate-
Iy and estimates of tremd growth ratio for
each period to be found from coefficient b,

Ancther interesting point we would like
to myake here is about the nature of 2ata that
have been used by the earlier authors for this
kind of analysis. Most of the authors have
nead physical units of production for trend
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analysis gnd have been sceplical about using
output measured in berms of value units The
usual argument in defence of such a prac-
tice has been that, unlike the manufacturing
sector, agricultural products are more homa-
geneous in nalure and therefors the estima-
tion of growth rales on the basis of physical
units mekes much more sense for the purpose
"of comparison. The argument of homoge-
neity segms, however, not 1o be very strong
from the point of view of importance of the
crops to the fulfilment of basic requirements
of various classes of people. As a marter of
fact, the importance of various agricultural
commodities differs across various classcs
of people in various regions with differant
food habits. It would, therefore, be fallacious
to give similar weightage for each group of
crops {e g, foodgrains, etch even for the
various crops under Foodgrains for all the
regions, For this purpose an appropriate
weighting scheme should be evolved by con-
sidering the relative imporeance of different
crops to the different classes of people in
various regions. In the absence of such a
methodology, this problem could be over-
come il one chooses value figures ot out-
put of various crops, Here prices act as
weights and one need not give weights across
regions ot classes which are, however,
necessary in the construction of a physical
indes. We have, thos, compiled Lwo sers of
data: (1} value of cereals produced at an all-
Iedia level during 1950-51 o 1984-85; and
(i1} valwe of putput for all agriculiural com-
modities at an all-India level during 1950-31
w 1984-85. The valuc figures have been
taken at constant {1970-T1} prices and are
available in NMationa! Accounts Statistics, To
explain the trend results obtained in our
sindy we have used some other data, viz, in-
dex number of wholesale prices of difterent
food commeodities, value of ageicultural in-
puls at constant prices, otc, collated from
Beserve Bank of India Bulletins, National
Acongais Statisiics, ete, We shall now present
some results of our analysis in the follow-
ing section,

I1
Results

Presented in Tables 1 and 2 are the resuits
of estimated linear trend equations for the
time-series on outpul ol major food crops
in India over the periods 1930-31 to 1967-68
and I1968-69 to 1984-%5, respectively. Trends
inn the composition of cereals production for
the period 1950-51 to 1967-68 show that the
paitern of change in the share of wheat in
olalt  cereals production is  statistically
significant whereas the share of rice in total
cereals production is insignificant (Thble 1.
A Tar as the latter period is concerned (i e,
the perigd beginning 1968-69), a significant
declining trend is observed in the share of
rice in tolal cercals production and the op-
posile is true in the case of the share of
wheat in total cereals production. Tables 1
and Z further show that the time trends of
the ratios of wheat to rice production for
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these two pericds are siaustically significant
and the value of coeffcient of wmultiple
determinarion (R*} is high for the tatter
period only, The same picturg is obiaingd
regarding the pattern of change in the share
of wheat production to the production of
other cereals, Time trends of the mtios of
fice 1o orher cereals producticn, however, do
not indicate any significant chegnge berween
these two periods,

We have plotted the observed and esti-
mated trend resulis of production of cereal
crops. Liagram | shows clearly the structural
break in the trend in wheat production,
sharp decline in the production of other
cereals and mild decline 10 the prodaction
of rige during 1950-51 1o F2E4-85. Sharp in-
crzase in the production of whisa) wirh respect
10 hath rice and other cereals 1 clearly
observed from the diapgram.

Huw one can explain Lhe observed pat-
terns of fime treads in the cormpositian of
cerzals production? A nwmber of factors
rsight be responsible for changing the com-
position of cereals production over time, viz,
dafferential rate of wchnological change
Ao orops, miarket intervention, support
by the povernnent (o ceftain crops but not
10 ather crops, ete’ The mast significant of
all these, however, is thoughe 1o be the chang-
ing relative prices of different crops, Thus
an impartant task would be o compare the
movements of relative prices of rice vs total
cereals and rice ¥s wheat and examine the
extent o which price movement would ex-
plain the patlern of maoveenent o producticn.
P'resented in Diageam 2 are the results of our
trend analysis showing the relative trends in
observed and estimated values of prices of
major ocreals (i e, Tice and wheat), Aften-
tion may first be drawn to the graphs for rice
as percentage of rotal cereals. in this case,
rise in prices of rice may be expected even
thirugh observed values of prices of rice do
not reveal @ tendency to merease definitely
hefore 1482, It may, however, be scen from
the same diagram that the prices of rice in
rclation to wheat prices have heen increas-
.ing over time. Taking the results of these two
diagrams rogether, we would be justitied in
these cases w0 inlerprel the resubl as in-
dicating the trend of increasing relative
prices af rice, althaugh the relative produg-
tion of rice has oot deen increasing during
the intervening periods.

. We may now turn our altcntion to the
graphs relating to wheat prices. it is scen
that the movement of wheat prices reveal a
tendency to decling in relaticin 1o cercal
prices and no clear pattern of change is
 discerned in telation o prices of doe Trends
in relative wheat prodoction, presented in
Diagrarn I, however reveal 2 tendency to in-
crease definiely  duning the post-green
revolution period {1968-68 to 1984-85). Thus
a very different and opposite patiern of the
movement of production and prices of
wheat is noticed which is not Lo be eupecied.

The price variable is something that is
treated as a wery sensitive indicabaor osplain-
ing the partern of movenent of oreduction.
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The results of owur analysis presented in
Diagram 2 and also in Tables 3 and 4 are
not in conformity with one's expeciations.
As Tables 3 and 4 show, the annoal whole-
sale prices of both rce and wheat relative
to cergal prices during the two periods under
study have not increascd significantly,

although a significant increasiog trend is
ohserved in the prices of cercals. An in-
teresting point o note here-is the decrease
in relative prices of wheat for both the pre-
and post-green. revolution periods and this
deeling in relative prices of wheat has nol
affected the growth of wheat production. [t

TablLE 4 EsTIMATER LINEaR TREND EUATIONS FUR RELATIVE Prices or Maior Foon CROPS
DURING 196R-69 70 1984-35

Crops Compared

Estimated Parameters of Linear Trend Equation
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intercepl Slope
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(2) Ratio of wheat 10 total cereals §.9965% 00007 — QK73 00026 0.3539
{1} Ratig of rice to wheat 0.7230% QL0065 Q0244+ 00079 03552
(4} All cereals 767200 915458 0.8850 9358 0.4815
Motes: * Indicares significant at ¥ per cent level of probability,
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stems 0o ug that il 15 not so much the price
but some other factors such as change in
echnology, price policy, eic, which have
hielped the farmets to determine their crop-
ping decisions.

In Takles 5 and 6 we present some results
of simple linear regression estimates mfer-
ing to the consumption of some agricultural
inputs, viz, seeds, chemnical fertitisers, irriga-
tiom, ete, during the pre- und posi-green
revolution periods. As the tables show, the
time trends of the utilisation of major
agricultural inputs for both the periods are
statistically significant and the value of co-
efficient of multiple determination (R7) is
relatively high for the post-green tevolution
period. This is true of all the agricultural in-
puts considered with the exception of seeds
which being a necessity might have reached
saturtion among the peasant Families even
in the earlier period. The siructural break
in the-apricultural production technology
may be located from the graphs presentad
in [Magram 3 showing the observed and
estimated trend values of input/oulput rario.

Attention may First be drawn o the graph
showing seeds consunption as percentage of
total gpriculiural output, The graph shows
the decliming trend ol seeds consumption in
relation 1o agricultural output, particularty
in the post-green revolution: period. In the
case of fertiliser consumption, however, there
seems to be a large difference between the
two pericds. As is to be expected, the graph
shows that fertiliser consumption has been
incresing very rupidly during the post-green
revolurion period. Similar pattern of move-
ment is observed in e case of irrgation
costs even though the movement of fortiliser
consumption is fuster than the movemnent of
ircigation costs during 196R-69 to 198485,
Thus it can be inflerred from the analvsis that
the agricultural production technology, par-
ticularly the watler-fertiliser technology, has
positively influcnced the increase in produc-
tion of wheat resuliiog thereby in the
changes in the compositiomal pattern of
cereals production.

11

Summary and Conclusion

In rhis ¢oncluding section we take an
overall view of the changing composition of
foodgrains production wnder the changes
that are taking place in the conditions of
Indian agriculture in the light of the results
presented in the preceding section.

The main empirical findings of the pre-
sent cxergise are that a struciural break in
the time trend in wheat production has taken
place in the early seventics; that the relative
stability of the production of rice has-been,
hampered during the post-green revolution
petiod; apd that a sharp drop in the produc-
tion of other cereals has occurred in the
seventics. Trends in the composition of
cereals production during the two phases of
agricultural development {f o, the peciods

referring to before and afler the introduc- .
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tion of the new agriculiural technology) are
significantly different from #ach other and
the breaks in the treruds could not be explain-
ed only in terms of the movement of prices
of the crops.?

The results of our analysis suggest that
possibly the price factor does not play an

important role in explaining the changes in |

.cropping pattern. More specifically, the
observed | pattern of price movement is
perhape not a purely exogencus factor that
induced changes in the composition of
ceregls production. A possible explanation
for this could be as follows: The decizsion of
a farmer on choosing a cropping patters in
his net revenue and nol simply the price of
the crop.* During the post-green revolution
period most of the states started using
various modern agricultural inputs which
have led to increase the productivity of land
nndet wheat crop in particular and thus in-
creasedd the total wheat ourpot. This ingrease
in wheat output has helped to increase the
net revenue of the farmers without increasing
the marker price of wheat, Thus wheat in
the gteen revolution period has been ceeated
a5 4 prefermd commodity e view of the pro-
ductivity and returs relative wo other cereals,
including rice.

MNotea

[The aurhors have greatly benefited from disens-
sions and suggestions from Dipankot Coondoo
an an carlice draft of this papec}

1 For an extensive review of carlier work on
the prowth cate al Indian agriculiute, see
Chatiopadhyay and Bhattacharya {1936).

Fud

For a detatled diseussion of this poinr, see
Chateopadhyay and Battacharya [1986].

L]

The results of our anzlysis are nar in <on-
formicy with the stgument that the price in-
centive approach s superior (o (he irmigation
approsch, as advanced by Tvagi [I946). As
i whether the relative increase in wheat pro-
duction in the recent periodds is insensitive to
prive changes or sensilive o agricultural
technology canmnot be answered from he ag-
pregated dara analysed here, Howewer, one
thing is clear from our analvsis: agrievliural
technalogy plays an impotiant cole inoex-
plaining the recent production movement of
cereal crops: relative prices of these crops
may not necessarily eesult o increase in
production. ;

4 Owr observation and inference are consistat
with Lthe argument given by Dantwala [1946].
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