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EXPERT JUDGEMENT ON THE EFFECTS OF GRAIN MARKETING
SYSTEM ON GRAIN PRODUCTION IN INDIA:
A SURVEY"?

Zhangyue Zhou

The University of New England
Orange Agricultural College
Orange, NSW 2800
Australia

L INTRODUCTION

Grain productien in India fluctuaies and in some years markedly as shown in Figure 1 on
the following page. The fluctuation may be attributed to a number of factors. The
understanding of what these factors are and how they affect grain production is important
in policy formulation. Some research has been camsd our from various perspective to
examine those possible factors which could affect grain production and thus contributed
to its fluctuation (for example, Lele and Mellor 1964; Ray 1970; Mehra 1981; Hazell 1982;
Mahendradev 1987; and Ahluwalia 1991), but studies on the effects of the factors
associated with the grain marketing system on grain production are not extensive. This
research investigates the effects of factors related to the operation of the grain marketing
system on grain production in India. This was achieved by conducting a survey of Indian
expens. Four years, i.e., 1974/75, 1978/79, 1987/88 and 1988/89, were selected for the
survey. In these years, some notable changes were made to the grain marketing
environment in that procurement prices were increased significantly or structural changes
were made. Based on the "expern judgement”, this paper tries to verify the following three
major research questions:

(1) whether the grain marketing system has effects on grain production in India;

(2)  whether changes made to the grain marketing system induce changes in

grain production; and
(3)  whether heavy subsidy to the grain consumers by the government impose
a negative effect on grain production.

! Paper presented at the 37th Annual Conference of the Australian Agricultural Ecoromics Society, Sydney,
February 9-11, 1993. The author wishes o acknowledge help received from David Lim, Kevin Bucknall, and
John Cuoper in the preparation of the paper,

* The data in this paper should be treated as confidential and cannot be used or quoted without the
permission of the author.
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Figure 1 Grain Production in India, 1969/70 to 1988/89

2. THEORETICAL CONSIDERATIONS

Figure 2 shows the factors which affect grain production in developing economies with
large subsistence agricultural sectors such as India where some 70 percent of grain
produced is consumed by the farmers themselves (Rangarajan 1982; Chopra 1988, p. 234).
1 this scheme, it is assumed that farmers have the autonomy to make their own decisions
and that their economic activities are confined to the rural areas or the rural economy.
Production resources are assumed to be used for grain production or other rural economic
activities with little opportunity for investment in urban industrial activities.

Figure 3 shows the general structure of the grain marketing scheme in India which
provides more detailed information on the factor "Grain Markeuag System” in Figure 2.

Gruin production is a product of sown area to grain and aver ige yield. From Figure
2, it can be seen that the yield is affected by producer inputs, go=mment investment,
natural factors and technological factors. Of these, government investient and natural
factors are beyond the farmer’s control. The contribution of technological progress is
dependent on the degree of adoption of new technologies by farmers. If the cost of using
new techniques is thought to be higher than the benefit from using them, the farmer may
not use them.’ The contribution of producer inputs clearly depends on the level and quality
of the inputs and this depends in turn on the farmer. Thus, the yield depends importantly
on the farmer’s willingness to increase it. The sown area to grain is also determined by the
farmers.

* Also, a lack of understanding regarding new farming twchniques and newly-invented production inputs may
increase the perceived risk of that style of farming., Thus agricultural extension has an imponant role to play.
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The farmer’s decision to allocate production factors between grain crops and other rural
economic activities are mainly influenced by the expected incomes obtained from grain
production and from other rural economic activities. Income from grain production is
determined largely by the prices received and paid by farmers. The prices received by
farmers may be free market prices or government grain procurement prices. The prices paid
are those at which they buy production inputs.

Besides prices, factors such as procurement methods and subs:dy to producers, may
also affect farmers™ economic returns and thus their decisions on grain production,

Other components within a grain marketing system may affect grain production. The
limited availability of government grain storage capacities may discourage farmers from
producing mere grain if they encounter difficulties in marketing their products particularly
when good harvests take place. Transportation conditions are obviously another important
factor farmers may take into account in deciding whether to produce more grain. Poor road
conditions may dampen their interest to produce more grain due to the troubles which may
be involved in disposing of the products. Good marketing information services are
supposed to have a positive effect on grain production.

When s government takes major responsibility for feeding its people and heavily
subsidises grain consumers (as does India), the effect may be to limit the capacity of the
government 10 support such things as grain production infrastructure thus having a negative
effect on grain production.’

3. RESEARCH METHOD
3.1 Understanding the Effects of a GMS on Grain Production

A grain marketing system (GMS) is a complex and many factors in it can affect grain
production. Previous discussions have considered and identified how some of those factors
may affect grain production. Table 5.1 lists the factors selected as being directly related
to the operation of a GMS which would be examined in this research. It should be noted
that the listing can be somewhat arbitrary. It also includes other factors (e.g., weather
conditions) which affect grain production.

To examine the effects of these factors on grain production, some econometrical
approaches are not necessarily suitable due to technical difficulties in handling so many
factors. The method of expert survey was chosen as being most appropriate in these
circumstances.

* The subsidies on the distribution of grains rose from Rs. 100 million in 1970-71 to Rs. 2720 million in
1974-75, and to Rs. 9440 million by 1982-83. By 1986-87, the total subsidy bill had exceeded Rs. 20000 million
and by 1989-90, the total subsidy was Rs. 24500 million (FCI).
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Table 1 Classification of Factors Affecting Grain Production

Facrors relating to a GMS Other factors

1. Grain procurement price 16. Weather conditions

2. Grain support price 17. Agricultural research

3. Grain procurement methods 18. Agricultural extension

4, Subsidy to grain producers 13. Government investment in

5. Non—government grain grain production
marketing channels 20, Agricultural credit policy

6. Open market grain prices

Price policy on
agricultural inputs
Marker prices of non-~grain
agricultural products
Government policy on non-grain
rural economic activities
Subsidy to urban dwellers
Grain movement Detween
states by the GCI
Buffer stock by the
central government
. Transpiration conditions
. Grain storage capacities
Markxeting information services
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Note:  For convenicace of data analysis, the factors in this table and Tables 2-4 were not in the order as
in the survey questionnarre, but orgamised as four different groups under two categories, i.c., "factors
relaung to the GMS” und "other factors”. Those under "factors relating to the GMS" are broadly
classified into three groups. Factors 1-9, the first group, are those which relatively directly affect
farmers’ economac incomes or their decisions on grain production. The second group includes those
(Factors 10-12) which arc largely related 1o the grain subsidies to consumers provided by a
government. The third group contains those (Factors 13-15) regarding marketing infrastructures.
Factors 16-20 under the "other factors” category constitute the fourth group.

The expert survey method takes advantage of the wisdom and insight of people who
have considerable expertise in the research area. It is a rapid and relatively efficient way
to extract knowledge from a highly experienced group of people. It in addition has the
advantage of anonymity among the participants. The experts never meet to discuss their
views; a way of avoiding the effect of dominant individuals. The method of expert survey
has been applied in various areas, for example, Goldberg (1968), Ashton (1974), Einhorn
{1974), Joyce (1976), Carroll and Payne (1977), Lewis (1980), Fisher (1985).

The expert survey as an attempt to examine the effects of a number of factors on grain
production, offers another advantage. That is, the number of factors for inclusion in the
survey questionnaire is not seriously constrained.

Sixty experts were invited to participate in the survey. The general objective was to
generate data on expert judgements about the effects of the factors listed in Table 5.1 on
grain production in selected years. Emphasis was placed on those factors directly related
to the operation of a GMS.



3.2 Selection of the Survey Years

The major criteria for year selection for the expert surveys was: (1) the years selected
should not be far from the 1980s to avoid the difficulty caused by the short memory of
human beings, and (2) the years selected should be those when some notable changes to
the GMS took place to allow for the examination of the effects the changes in the GMS
might have on grain production.

After consultation with Indian experts, the four years, 1974175, 1978/79, 1987/88, and
1988/89 were selected. In 1974/75, grain procurement prices, especially for wheat, were
increased substantially following implementation of the wholesale trade takeover and the
levy of previous years®. The year 1978/79 was selected because all restrictions on private
grain trading were lifted in October 1978. In 1988/89, procurement prices for major grain
crops and minimum support prices for some other crops were increased substantially. The
year 1987/88 was also included for comparison.

3.3 Survey Instrument

A questionnaire was developed and sent to three Indian experts for a pilot survey. Some
modifications were made accordingly.

A few words need to be said about the selection of variables. At first, it was intended
to include only those variables specially relating to the grain marketing system on which
the research is focused. However, it was felt that, by doing so, it may result in a
misleading or biased result from the respondents because they may pay too much attention
to those factors directly related to the operation of a GMS while neglecting the importance
of the effects of other factors. Hence, it was decided 1o include most of the major variables
affecting grain production as now presented in Table 1. The respondents were accordingly
told that this was research into the determinants of grain production rather than just the
effects of a GMS on grain production.

The effects of some factors on grain production may be either direct or indirect,
cumulative or one off and some factors may not be strictly mutually independent. There
are also varying lags in the effects that different factors have on grain production. An early
version of the questionnaire included a detailed explanation of these factors to facilitate

* In early 1973, the GOI decided io take over the entire wholesale trade both in wheat and rice from the
coming gabi season. According 1o this scheme, private traders were 10 be removed from the wholesale grain
trade. Only public agents would be engaged in such business. In the rabi marketing season of 1973, the GOI put
the policy of wholesale trade iakeover in wheat into practice. The experiment in wheat was unsuccessful and the
government ddecided not w extend the wholesale trade takeover (o rice for the conung 1973-74 kharif season.
To facilitate the augmentation of procurement, policy modifications were made for the coming 1974-75 rabi
season. Instead of continuing the strict takeover scheme which did away with private traders completely in the
1972-73 and 1973-74 rabi marketing seasons, private traders were allowed to be engaged in wheat wholesale
business with a 50% levy being imposed on them.



communication with the experts. However, it was decided nottoinclude it because experts
would be aware of the problems and it would have increased the size and complexity of
the questionnaire. -

The questionnaire finally took the shape as shown by the following example
(answering sheet only).

Example:

EFFECTS OF SOME FACTORS ON GRAIN PRODUCTION IN 1978/79

Show the extent to which each of the factors in the left column of the following matrix table
affected grain production in 1978/79. Please circle the number you think is the most appropriate.
If other factors played an imponant role in influencing grain production, please specify them in
the space provided.

i e st i 1t . o S o A

Larae Med, Sma.i No Small Med. .arge

Farouy -8 -ye ~-ye Eff. ye +ye +ye
Eif, BfE, 14 $48 gL, Eff. EEf.
T Mess er caea.n s =% =18 a1 ez +3
£, ATY.TuLT WTa. reseaTon -4 -2 -3 e L +2 +3
E - -2 - 2 ve -2 +3
-7 - - B . 2 +3
- -5 -3 o » +7 +3

Likent-style scaling was used {de Vaus 1990, p. 87). By doing so, the answer sheet has
been condensed as much as possible, thus helping to reduce the size of the questionnaire.
The 7-point scale used was:

-3: a large negative effect on grain production;
-2: a medium negative effect on grain production;
-1: a small negative effect on grain production;
0: no effect on grain production;

+1: a small positive effect on grain production;
+2: a medium positive effect on grain production;
+3: a large positive effect on grain production.

Respondents indicated their choice by circling the appropriate score.
4. DATA ANALYSES

Each returned instrument was examined before transferring the responses to form the data
structure. The response to an unanswered factor was treated as a missing value. The few



incorrect answers (e.g., two answers to the same factor) were also treated as missing
values. '

As space was provided in the instrument for respondents to specify factors other than
those listed in the questionnaire, most experts did specify additional factors, which were
recorded. It was found that these auditional factors were quite scattered; often fewer than
five respondents named the same factor. Thus they were not included in the data for
analyses but recorded only for obtaining extra information to facilitate the explanation of
the changes in grain production in a particular year.

Based on the survey data, statistical analysis was carried out to verify the hypotheses
regarding the effect of each of the factors on grain production.® In the first instance,
hypotheses testing was carried out to verify whether each of those selected factors had an
effect on grain production. Then tests were performed to determine in which direction and
to what extent each of the factors had affected grain production. Finally, tests were carried
out to see if the magnitude of the effect of each factor was similar over years. The method
used for this purpose was tests for difference of means of paired samples. The data was
formatted into pairs of observations so that where a respondent gave a valid answer to the
same factor for both years, the two answers were treated as a pair of observations.

5. RESEARCH FINDINGS

The survey was conducted in mid-1991. Sixty copies of the questionnaires were sent to
expents in India. These respondents were carefully chosen after consultation with
researchers in the area of grain economies. Results from the survey are reported below.
Presented first is the response to the survey and then a brief description of the
charactenstics of the respondents.

5.1 Response to the Survay and the Respondents

A total of 37 Indian experts responded to the survey, a response rate of 62%. The initial
contact yielded 25 responses while a second requesi generated an additional 12 responses.
However, five were invalid for various reasons although three provided some critical but
useful comments. This resulted in 32 valid response, a net response rate of 53%.

The background information on the Indian respondents was summarised in Tables A.1-
A4 in Appendix. The majority of the experts have their first research interest in areas

* Effort was made to employ some non-parametric testing methods 10 the data to obtain a comparison with
the results from the t-tests. Unfortunately, such tests were not performed as few of the non-parametric methods
are applicable 1o the data obtained from the survey. This is because there are a large number of identical
observations. The reasons why a large number of identical observations make most of the non-parametric
methods less applicable were detailed in, for example, Neave and Worthington (1988) and Sprent (1989).



closely related to the present research and that majority of them have worked in their
research areas for many years, Thus the respondents have a rich diversity of expertise in
the research area the present study covers, and it is appropriate to pool their "wisdom" so
as to capture "expert judgement” on the effects of the grain marketing systems on grain
production, which is presented in the following section.

5.2 Results from the Survey with Indian Experts

From the descriptive statistics given in Tables A.5-A.8, some general impressions about
the responses were captured, e.g., the extent to which a factor may have had an effect on
grain production (reflected by the mean), the variation in respondents’ judgements (standard
deviation and coefficient of variation), the lowest and highest values from the 7-point scale
used by the respondents on each factor (maximum and minimum), and the point in the 7-
paint scale which received most response (reflected by the mode).

For example, Table A.5 shows that in 1974/75 most of the listed factors (18/20) had
positive effects on grain production. Only two of them had negative effects. The experts’
judgements were quite varied on some factors, such as “grain movements between by the
GOI" and "subsidy to urban dwellers through fair price shops”, and relatively uniform on
others, such as the two factors regarding agricultural research and extension. Similarly, we
can obtain general impressions from the respenses for other years by examining the
descriptive statistics in Tables A.6 to A.8.

Inferential analyses, based on the pooled information of expert judgement, was used
to verify whether the grain marketing system in India has effects on grain production and
whether changes in the GMS causes changes in the effects it has on grain production.
Carried out first was the hypotheses testing concerning whether a factor had effect on grain
production in a particular year. The results are given in Table 2,

In the hypotheses testing presented in Table 2, all the null hypotheses are in the format
that factor X, had no effect on grain production in a selected year. In statistical language,
that is to say, the mean of a factor based on the scores given by the experts equal to zero.
According 1o the results in Table 2, it can be seen that most of the null hypotheses were
rejected at the 10, 5, or 1 percent significance levels except in a few case, e.g.,
“"procurement methods” in 1974/75; “wansportation conditions” in 1974/75 and "grain
storage capacities” in 1974/75 and 1978/79 (Table 2). These indicate that most of the
selected factors had varying effects on grain production in the selected years.

The tests in Table 2 could only tell us whether a factor had an effect on grain
production, but cculd not give us the information about how a factor may have affected
grain production (i.e., positively or negatively) and the extent of such an effect. Further
tests were thus ,=rformed to reveal such information. That is, to test whether the
population mean of a factor is less than, greater than, or equal to a hypothesised population
mean, which is the integer below the sample mean in absolute value. By using the integer



Table 2 Hypotheses Testing regarding the Effects of Selected Factors on Grain Production (Hg: p=0)

U - . Cie e x e w e s m o s R ke e e T e W s R W e B D A ek

1@74 7% mm'zq 1987/88 1988/89
Factat (x) - e .- e e RIS P e e am e e e > me WL e e e S e e o S e S o e T
Mean t stat Mean t - star Mean t-stat Mean t-stat

Fattors related tot he GMS
1. Grain procurement prices 0.857 462" 1.250  6.355™" 1.000  4.461™" 1.464  7.753"
2. Grain support prices 7.923 - 4607 1.11%  5.97%"°  0.800  3.703""  1.080 5.418"
3. Grain procurement methods ).346 (.563 0.704 3.42%°° 0.714  3.383 0.893 4.753"
4. Subsidies to producers 1.185 % 3807 1.310 9.275"° 1.103  5.87C 7 1.1063 5,499
S5. Non-government grain marketing channels 0.464 2 158" 0.571 2.588" 0.607 3.360"° 0.926  4.8649
6. Open market grain prices 0.786 3 386" 0.857 4.500°  0.857  4.500"" 1.143  §.492"
7. Price posicy on agricultural inputs 0.714 2 387" 1.393 8.862"° 1.286 5.91%"  1.2%50 7.128""
8. Market prices of non-grain 0.179 0,723 0.393 1.890° 0.286 1.353 0.464  2.100™

agricultural products B
9. Government policy on other 0.714 L7131 1.037  6.309"° 0.857 4.674™ 1.111  6.476%

rural economic activities »
10. Subsidies to urban iwellere 0.222 1.237 0.250 1.491 0.107 0.619 0.286 1,441
11, Grain movemerts between -0.071 -0.311 0.214 1.236 0.357 1,987 0.607 3.a17*

states by the GOI ) y
12. Operation of the buffer stock 0.481  2.229" 0.679  3.400"°  0.607 3.232° 0.879  3.800""
13. Transportation conditions 0.250  1.045 0.464 1.995° 0.429 2.056™ 0.593  2.940™
14. Grain storage capacities 0.25¢ 1.045 0.321 1.611 0.750  3.576™° 0.643  3.438™
15, Marketing information services 0.536  3.382"° 0.607 3.360"° 0.786 4.747"" 0.885 5.527"
"Other factors”
16. Weather conditions -0.793 -2.167" 0.207 0.497 -0.897 -2.288" 1.833  5.89¢™
17. Agricultural Research 1.241 7.663"° 1.321 8.538"" 1.286  7.962" 1.321 9.053™
18. Agricultural extension 1.370 g.603" 1.643 10,523 1.214 7.336" 1.429  9.587"
19, Investment in agriculture .138 %.299°  1.724 11.043" 1.250  7.1Z8™ 1.600 10,250
20. Agricultural credit policy 1.321 6. 853" 1.571 9.850""  1.414 9,234 1.643 10.523"
Notes: 1 Hg: p=

H;: p20

p: mean of the population factor X,, i=1,2,...,20.
2. "™, 7 denote the null hypothesis was rejected at the 10, S, and 1 percent significance levels respectively. The critical values are used for d.f. (n-1).
Source: Survey of lndmn experts.



below the sample mean (in absolute value) as the hypothesised population mean, we would
not over-state the effect, either positive or negative, of a factor on grain production, The
results are presented in Table 3.

Observing the results in Table 3, the direction of the effect (i.e., positive or negative)
of all the selected factors was in accordance with assumptions proposed earlier, except in
the case of two factors regarding subsidies to grain consumers, namely, "subsidy to urban
dwellers” and "grain movements between states by the GOI". In a few years, it was
believed that these two factors had positive effects on grain production (Table 3). This goes
against the propositions regarding them made earlier. Further analysis and explanation on
these results will be given later on.

Let us analyse the results by taking a few examples on those factors which experienced

some changes in the selected years, But first, a brief recall on some important changes
regarding the grain production and marketing environment in the selected years may be
useful.
[ In 1974/735, the wholesale trade takeover policy was discontinued. Private traders were
| allowed to participate in the grain business although a levy was imposed. Grain
[ procurement prices . ere raised, especially that of wheat, which was increased to 105 Rs
|

per quintal (38%) after it had Lcen kept unchanged at 76 Rs for the 6 years since 1968/69,
In 1978/79, because of the improved grain situation, all restrictions on the private grain
wrade were lifted by the Indian government. In 1978/79 the subsidy on fertiliser use
increased substantially.” From 1978/79 to 1987/88, the grain marketing system in India
remained relatively stable with no significant changes. During this time period, grain
procurement prices and minimum support prices were raised regularly, but the price
increments (in actual Rupee value per unit grain) became smaller in 1986/87 and 1987/38.
Coupled with unfavourable weather conditions, grain production dropped in the two years
adversely affecting grain supply. In 1988/89, procurement prices for major grain crops and
minimum support prices for some other crops were increased substantially. The increases
in procurement prices for major grain crops were between 10-22 Rs per quintal, which was
the largest since 1983/84 and were 1.5 to 5.5 times of the price increments in the previous
year. The minimum support prices for some minor grain crops were also increased by 10-
35 Rs per quintal, which was also the largest since 1983-84 and the price increments were
3.5 to 10 times those in the previous year (GOI 1990, p. 106).

" Such subsidy on fertilisers was largely started from 1976/77. Daia show that the subsidy on feniliser was
zero m 1974775, It increased from 599 million Rs in 1976/77 to 3420 million Rs in 1978/79 (Chaudhri 1983).

* In 1988/39, the introduction of the Special Foodgrains Production Program can also be a significant factor
which could have overall improved grain production environment and hence contributed positively to the record
grain production in that year. The progrem was implemented in 169 districts spread over 14 states. In the
program areas, apart {rom the use of improved high yielding varieties of seeds, the possibility of increasing
productivity through increased use of fertilisers (an increase by 20 kg of NPK per hectare) was explored. Better
:nanagement of weeds and timely plant protection measures followed, along with cfforts at efficient use of water.
Increased flow of short-term and long-term credit was also arranged (Venkataramani 1989).
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Table 3 Hypotheses Testing regarding the Effects of Selected Factors on Grain Production (Hg: psp, or Hg: p2pg)

HERE R R Tag A 1988/80
I_‘a.‘<?‘rg>: (x' - e e e - o - - e I I e e - . - - ] - " - " -
Me 3o, He tear gt Merarn M t-slat Mear R: (-stat Mearn Ha t-stat

Factora ralated to the GMS
1. Grair procuresent prices SRS [ X S DL H 2.00¢ 1,464 1 2.458™
2. Grain s.ppert prices N R ° T . s ENRIEE S 1.08BC H 6.4
3. Grain precuremert met hods oL tde U TLoee sl LA ¢ 3.38% 0.833 @ 4.753™"
4. 3ubsiales 1o producers S I . LR [N i D% 1.103 i D.515
5. Nen-government gra.n marke! ira channels .464 o ES-A St I o 1,360 2.926 1 4,649
6. Cpen market grain prices L Re ) i 4ReT AL y ¢ 3.580™ 1.143 1 ¢.812
J. Price poiicy on agricultura. irpuls JLTa A P R NS K v O 1 1,914 i.250 1 1.426°
8, Mavke! prices »f non-arain agri. croduct s RO | fy s RPREVE! 3 LganT TLaRE 4] 1,383 0.464 Q 2.100™
9. Gov't pelivy on cther rarail econ, act ivit ies ] o EI I LA ORI 3.8/ 2 4,828 1.111 1 G.648
10, Subsidies t¢ urkan dwe.ilers Seddd 2 P i < L M LIl I+ g.619 C.288 ] 1.441°
1i. Grain roverensts belween states by fhe sl =000 R N R T O, 44 3 1.ager §.607 0 3.1171
12. Operat:icr of the bufter 3toox S.48 Q RINKE S.69 2z 14007 Tlel? & 3,232 8,679 O 3.800
13. Transpsriation connitlons RIDG-H Bl 1L04e T.A64 o EE b C.429 0 2.9567 0.593 0 - 2.9407"
14. Grain storage capacities [T R 1.04¢ S 0 1.6017 Q.56 ¢ 3,576 9.643 0 3.438™
1%, Marketiry information services C.h3e o 3,I82° QL0 3] 3,360 2. 786 i 4,747 0.885 4] 5.527°
"Othexr factors”
6. Weather conditi.ons -LL7ey 0 =llie T S.arT D 2049 ~-2.837 5 -7, 088" 1.833 @ z2.679°
1. Agricuitural Researcr 1.441 1 1.490° TLa2t H PR RN 1.286 1 1.7897 1.321 1 2.202™
18. Agricuitural extension T8 . 2.596"° 1,643 i 4,118 1,214 H 1.29% 1.428 1 2.870"
14, Tnvestrment in agricuiture 1,138 3 2.642 1,774 i 4.638° 1.25%0 1 1.426° 1.600 1 3.844"
20, Asgricuitural cred.t palicy IR T i LLe6 O : ALBIBTT 1.414 H 7,03 1.843 1 4,118

Notes: 1. Hg: psp,
Hy: pop,
if the observed sample rean is positive;
or  Hg p2p,
Hy: pepg
if the observed sample mean is negative.
iy mean of the population factor X 1=1.2,...20.

Bo:  the hypothesised population mean of factor X, (i=1,2,...,20), which is the integer below the sample mean in absolute value.
2. . ™. ™" denote the null hypothesis was rejected an the 10, 5, and 1 percent significance levels respectively. The critical values arc used for d.f. (n-1).
Source: Survey of Indian experts.




With these changes, the factors, "grain procurement prices”, "grain support prices",
"free market grain price", “non-government grain mareting channels”, and "price policy
on agricultural inputs”, would have changed the extent of their effects on grain production.

Examining the effect of "grain procurement price" in Table 3, it can € seen that there
was a positive effect on grain production in 1974/75 as was expected. It also had positive
effect in all the other surveyed years. But the extent varies, As measured by the value of
the means, it was not surprised that the extent of the effect in 1987/88 was smaller, bat
larger in 1988/89. The positive effect of "grain support prices” was also larger than that
in 1987/88.

Due to the easing of restrictions on private grain business in 1974/75, the two factors,
“free market grain price” and "non-government grain marketing channels”, had positive
effects on grain production as anticipated. As a result of the removal of all restrictions on
private grain sector in October 1978, such positive effects were on increase in 1978/79 as
shown in Table 3.

As expected, the experts believed that "price policy on agdcultural inputs" had a much
larger effect in 1978/79, when compared to that in 1974/75.

Considering the results of these factors, it may be said that some changes to them may
induce changes in their effects on grain production. On the other hand, when taking all the
factors in Table 3 into account (excluding natural factors, e.g., weather conditions), few
factors are believed by the Indian experts 10 have changed the direction of their effects on
grain production in all the years surveyed except for "grain movements between states by
the GOI" in 1974/75. This means that they may have changed the extent of their effects
on grain production but at the same direction, i.e., positively.

However, do the Indiun experts believe that those factors which experienced some
changes have different effects in two different years? Do they alsn have the same
judgements for all the other factors? To find this out, hypotheses testing for the difference
in the means was conducted. The results are presented in Table 4. In these tests, the null
hypotheses were in the format that the experts would believe there was no difference in the
effect of a factor on grain production in two proximate years. In other wards, the mean of
differences of paired observations is not statistically different from zero. The results in
Table 4 indicate that the experis believed there were no significant differences in the
effects of most factors on grain production over the years in question.

Let us have a look at the testing results of a few factors which experienced some
changes. That is, the results of "non-government grain marketing channels” and “open
market grain prices” in 1978/79 versus 1974/75 due to the removal of all restrictions on
private traders; the result of "price policy on agricultural input" in 1978/79 versus 1974/75
due to the increase in subsidy on inputs, and the result of “grain procurement prices” in
1988/89 versus 1987/88 due to a big increase in prices. After such changes, it would be
natural to expect that their positive effects would be larger than those in an earlier year.

13




Table 4 Hypothéses Testing of the Difference between Means of Selected Factors

78/79 vs 74/75 e~ /88 vs 78/79  8R//89 vs 87/88
Factor (X) -
D-rean  testat O~mwean t-stat D-mean t—stat

Factora related t> the GMS

1. Grain procurement pr.ces .7293 1.488 0,280 1,368 0.481 2,801

2. Sraln support pr.ces £.120 S.121  -0.520 ~1.4%96 ¢.29, 1.273

3, Srair procurerert metnads .28¢ 1.429 ¢.03. 5.189 G.14¢ t.162

4. Subsigies Lo producers 2..48 2,724 ~3.200 ~1.440 29.00¢0 v, .00

. Nop-governmert grain 2,107 .870 0.336 n,297 0.346 2.087"
rarkering crhanre.s

6. Tper ~ayket Qra.n prioes [T .348 3,008 ¢ 702 ¢.222 1,237

Y. Frice po.ity on C.E7S 2,748 0,107 ~0.819 -C,037 -G.17¢
AgTiiiw.t ST, LTBLTS

&, Marxet prices b curegraLr L.2.4 1.14¢ -0.i07 =0.848 2.18% 1.727

agr.fa.twta. LY 3.
. Goverrment
ruta. ecs

Ty Gienh 1,369 -C.lll -1.769 .23% 1.8656

R A AN

DO BLES. ..e8 to o Lttar dwe,,.ers =, 030 =0 NG -%,143 =-1.162 c.222 2,282

Li. GTALT TIOVETEITS Delweer ToABE L. 549 0,143 275 2.259% L. BG2
states £y "ne UU0

i, Jperat.or oLt otme potle:r CLLED T e T -1 2,237 L.640

N -5 -~ 236 =0,441 $.23% 1)

4. < € 423 7,583 =2.07% -L.440

PN " 402 2.L08 L.ooT TLLED BB
SeTV el

“Other factors”

L€, Weatter cora,tlots i -., 103 -1.784° Z.59 5.382°

. LaTd. reSEarn TL0TT -5.73% =0.328 ol b S.44L

LB, Agrivuliura. exters.or J.096 Z.i26" 0,429 -3,057 T.272 2,728

9. lrvesteert (r a3titu.lave oL BE £.99977° - BLD =3.85077 T.357 0 2.u8%°

20, Agrinualtara. CSredst palicy el ..Be8"  -5,143 -3.162 0.148 1L.28D

Notes: 1. Hy! tigrg=tions
Hy! tigg? s,
He' Pross=Hyg50
2 Phoss#ong,
and  Hg! Pyoas=Pyges
Hyt Pioss®iions
1 mean of the population factor X, i=1.2,...,20.
D-mean denotes the mean of differences of paired observations.
2. *,*".** denote the null hypothesis was rejected at the 10, 5, and 1 percent significance
levels respectively. The critical values are used for d.f. (n-1).

Source: Survey of Indiar expens.



Examining the results for 1978/75 verses 1974775 in Table 4, the effects of "non-
government grain marketing channels" and "open market grain prices" are believed by the
Indian experts to have had no significant difference in 1978/79 from those of 1974/75. This
is probably due to the fact that the discontinuation of the takeover policy in 1974/75 and,
the abandonment of a wheat levy on traders in 1975/76, had already allowed private traders
much more freedom in doing their business. By the time the GO!I removed the rest of the
restrictions on private traders in October 1978, the private sector was probably already fully
involved in grain marketing. Thus no significant changes in the effect brought out by the
private traders could be felt.

There was a difference in the effect of the "price policy on agricultural inputs” in
1978/79 versus 1974/75. Subsidised inputs may have stimulated farmers to use more
production resources. -

Note the result of "grain procurement prices” for 1988/2¢ versus 1987/88. The D-mean
is positive and is largest in value amongst all the factcrs related to the operation of the
GMS. The test is statistically significant at the 1% significance level. This indicates that
the experts believed a larger increase in procurement prices in 1988/89 had a larger effect
on grain production.

In Section 2 it was suggested that a substantial subsidy to grain consumers may have
the effect of limiting the capacity of a government to support grain production. In India,
this does not seem 1o be the case. Results from the survey of Indian experts in Table 3
regarding the subsidy factors "subsidy to urban dwellers” and "grain movements between
states by the central government” show that the consumer subsidies have very little or
possibly a small positive effect on production. Heavy consumption subsidies do not seem
to affect the government’s capacity to invest in agriculture. Thus the increase in demand
from consumers resulting from subsidies provides additional markets for producers and
results in an increase in production.

Results in Tables 2 to 4 provide sufficient evidence to conclude that the grain
marketing system in India had effects on grain production, and that the changes in the grain
marketing system which affected the economic incentives conveyed to farmers have
affected grain production. However, the survey results showed no support for the assertion
that heavy government subsidy to consumers may impose a negative effect on grain
production in the Indian context.

6. CONCLUSIONS AND IMPLICATIONS

The method of expert survey was employed in this rescarch. Although it has its advantages,
it should be noted that it also has its limitations. Relating to the present research, its ability
to reveal the relative strength of the effect of various factors on grain production is limited
because the investigation as such is essentially univariate in nature. In addition, the expert
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survey method is not able to capture the fact that the effects of some factors on grain
production may be either direct or indirect, cumulative or one-off and that some factors
may not be strictly mutually independent. Varying lags in the effects are also not capiured.
Therefore, the results should only be used as approximation or indication of the effects of
different factors on grain production. Nevertheless, the method allowed to “extract" and
“pool” experts’ judgements to gauge the effects of some factors on grain production. Such
a method enables the size and direction of the effects of soine factors on-grain production
to be assessed. Some conclusions based -on the survey are drawn as follows,

According to the Indian experts, the grain marketing system in India has had a positive
effect on grain production over the period investigated, Furthermore, the positive effect of
most factors relating to the operation of the GMS has been increasing relatively steadily
with some exceptions, mainly in 1987/88. This should be deemed as the result of the
adoption of a stable grain marketing policy by the GOI which ensures a remunerative
return to grain producers. Among all the factors related to the operation of the grain
marketing system, factors regarding marketing infrastructure were believed to have some
positive effects on grain production. Factors on subsidy to consumers were not believed
to have a negative effect in India. Factors directly affecting farmers’ income from grain,
such as procurement prices, market grain prices, subsidy to producers, and input prices, are
found to have the most important effects on grain production. The fact that “market prices
of non-grain farm produce” and "government policy on non-grain rural economic activities"
have a steady and positive effect on grain production is also important. This implies that
government policy was slightly favourable to grain production and thus farmers’ economic
returns from producing grain were not disadvantaged, encouraging them to make continuos
efforts in the grain industry.

It can also be concluded that "weather conditions"” is still a crucial determinant of grain
production in India. In Table 3, excluding "grain movements between states by the GOI",
no other factors changed the direction of their effects over years except "weather
conditions”. Table 4 on the other hand reveals that the effects of "weather conditions" were
also different over years in most cases. The effects of most other factors were, however,
not different over years. If any difference, their positive effects were increased, except for
two of them, e.g., "agriculiural extension" and "investment in agriculture” in 1987/88 where
the negative effects were increaed but the extent of the increase in such negative effects
was much smaller compared to that of "weather conditions” in the same year. Therefore
weather conditions are mainly responsible for fluctuation in grain production. This
conclusion agrees with existing studies such as Mahendradev (1987) and Ahluwalia (1991).
The critical effect of weather conditions on grain production in India is due mainly to the
variability of the monsoon.

Since the results of the survey indicate that most of the investigated factors have
positive and steady effects on India’s grain production, it would be desirable that a stable
and consistent policy in relevant aspects of grain marketing is maintained.
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Regarding grain movements between states by the central government, there may be
a need to reduce the central subsidy involved. Preferably, given that the benefits to the
state governments and farmers in the exporting regions are unaffected, such movements
should be done on a no-gain no-loss basis to save resources for other purposes. Such a
subsidy should only be provided for regions which are particularly poor and need help
from the central government.

Because weather conditions are still the predominant factor affecting grain production
in India, it is especially important that a reasonable amount of investment in agriculture be
maintained by the central government. Some large-scale agricultural capital construction
such as irrigation infrastructure can only be completed with the support of government
investment. These large-scale constructions increase grain production’s resistance to
weather-related disasters, thus reducing the effect of weather disturbance on grain
production. Such investment should be carried out smoothly, While a sharp increase in
investment may not produce immediate results, a sharp decrease may quickly reduce the
efficacy of previous investments.
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APPENDIX

Note: The sources of all the tables in this Appendix are the survey of Indian experts.



Table A.1 Nature of the Respondents” Institution

No. %

Research institution 29 80.6
Government department 3 9.4

Teble A.2 Title Held by the Respondents

Title No. %

Professor (or eguivalent) 21 70.0
Associate professor (or eguivalent) 2 6.7
Economist {(or equivalent) 2 6.7
Cther 5 16.6

Table A.3 Research Fields of the Respondents

(%) (%) (%) (%)
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Table A4 Years the Respondent Have Worked in These Fields

Year No. %

10 to under 20 years 9 28.1
20 to under 30 years 135 46.9
30 years or more 8 25.0
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Table A.5 Descriptive Statistics from the Survey of Indian Experts (Re. 1974/75)

Factor
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Table A.6 Descriptive Statistics from the Survey of Indian Experts (Re. 1978/79)
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Table A.7 Descriptive Statistics from the "Survey of Indian Experts (Re. 198'}/38)
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