






























































































































































































































































































































































































































































Table 5.3: Area, Production and Price of A

ple in Shimla, HP, 1993-2002

—

: Area (Hectare) Production Prices*
, (MT)
199394 26428 172851 1277.5
1994-95 24942 75250 2020
199596 26688 199373 1619.5
199697 25319 201781 1822.75
199798 25384 127341 2134.75
1998-99 26833 258621 1889
1999-00 27908 20536 4111.25
72000-M1 29004 274056 25685
200102 22620 110857 1984 75
| 2002-03 30922 229207 2362.75

* Wholesale price of apple in Delhi market in Rs/Qtl: Average of August to November
Source: Directorate of Horticulture, HP and India
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Figure 5.2: Trend In Area and Price of Apple in Shimla
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5.5. Magnitude of Diversification from Food Crops to
Horticultural Crops

The farmers do not differ only in terms of the nature and direction of shift in
cropping pattern towards horticultural crops but also in terms of the magnitude of shift in
area from food crops to horticultural crops. In this section, an overview of the socio- -
economic characteristics of farmers at different levels of shift towards horticultural crops

is outlined. In addition, the role of economic and non-economic factors is also examined.
5.5.1. Socio Economic Features and Diversification

Socio-economic factors can exert significant influence on the typologies of
reallocation in cropping pattem through their influence on resource availability and risk
management abilities at farm level. The results show that farmers who have shifted large
share of area in favour of cauliflower have larger family size and more dependants (table
5.10). In the case of apple, the magnitude of shift in area is inversely related to family
size and dependants. Irmrigation is found vital for reallocation decision towards
cauliflower, but not for apple crop. However, there is similarity in the role of home in
shifting area towards both the crops. Availability of more home labour, including wife
and children significantly influences the extent of shift in the cropping pattern. Both
crops are highly labour intensive and availability of labour has helped farmers to take the

decisions of reallocating higher extent of area towards these crops.
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Table 5.10: Socio-Economic Characteristics at Different Levels
Pattern

of Shift in Cropping

- ) Family | Numberof | Farm | Irrigation | Land/Labour | Anpual
Extent cff Cropping size dependants size intensity** Non-farm
Pattern Shift* {No.) (No.) (ha) income

(Rs.)
Canliflower Low 5.38 217 2.34 61.27 0.20 90673
M.edium 6.82 2.10 3.16 61.50 0.23 85484
High_ 7.20 2.80 3.14 82.94 0.18 83127
Apple Low i 7.12 225 5.56 2229 0.3¢9 96300
Medium 6.28 1.78 4.92 9.35 0.47 63875
High 6.05 1.70 4.11 8.45 0.38 91100
Note:

i. * Extent of shift: For Low -less than 10% shift in area under diversified crop of w.r.t. Net Cropped Area),
Medium (10-20% shift in area under diversified crop of w.r.t. Net Cropped Area) and High (More than
30% shift in area under diversified crop of w.r.t. of Net Cropped Area)

ii. ** Percentage of net irrigated area to net cropped area

Source: Primary Data

5.5.2. Factors I_nﬂuencing Decision of Diversification towards
Horticultural Cropsv

The micro level decision in terms of shift of area in favour of high value crop is
analyzed in terms of level of substitution of food crop by high value horticultural crop.
The farmers were asked as to when they initiated the major change in the cropping
pattern in favour of high value crops, and what the extent of shift or substitution was in
terms of area and from which crops. They were further asked to give details of the price
and yield of both the crops that were interchanged or substituted at the time of switch and
what influenced their decision of shift*>, The rationale for using the price and yield as
expected by farmers®® is that prospective vield and price has a strong motivating force
which in the long run is likely to affect their acreage planning (De, 2005). Since farmers
have experienced major changes in their cropping pattern in different penods, it is
important to do price adjustment and it is done by deflating the price of the crops.
Consumer Price Index- Agricultural labourer (CPI-AL) measure is used for price

¥ In the short run, changes in price of the crops may not bring about a significant change in acreage under
crops due to the panticular nature of agricultural production and land allocation of high value crops is
generally a long term decision by the farmers, especially in the case of a fruit crop.

: According to Shackle (1949), farmers, while deciding about changing land allocation among crops are
C?ncemed with the consequence of the decision in the future. Since, the outcome is not known at the time
of taking the decision, farmer has to restore o imagination of figure (expectation) about the possible
outcorne.
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adjustment (the price of the crops is deflated by CPI-AL in order to arrive at the real
price). Information regarding their socio-economic status and others factors are such as
their education, farm size, irngation, and food requirements are obtained. Regression
analysis is used to gauge the factors affecting the extent of substitution by farmers while
considering economic and non-economic factors as explanatory factors. The relative
price and relative income are used as explanatory variables in order to test whether
farmers care for only price or also the income in their crop substitution decisions. The
results are outlined separately for apple and cauliflower in view of the difference in the

nature of the crops. The specification of the equation is as follows

(A —Aa)= f(PaPez ; L/l ; Iy 5 Ie; Res gs mey ; Cons)

Where,

Ag —Acy; is the shift in area from low value crop (C;) (Wheat or Maize) to high value
crop (C1) (apple or cauliflower)

P.1/Pez ; is the ratio of the real prices of the crops C, and C; (at which farmer made the
area shift decision)

I.i/lz ; is the ratio of the real income (gross returns per ha) of the crops C; and C; (at
which farmer made the area shift decision)

Ing ; is the annual non-farm income (Rs.)

Is ; is the education level of farmers

Res (s, mryy; denotes farm size (in ha) and irrigation {net irrigated area)

Cons ; is the level of annual food requirement of substituted crop at home (in Rs)
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Table 5.11: Factors Affecting Decision for Diversification towards Horticultural
Crops

[Area Shift as a Dependant | In Favour of Cauliflower In Favour of Apple
Variable Coefficient Coefficient
Constant -0.111 (770) 0.624 (1.589)
Relative Price (Rs./Kg) -0.620 (518) 0.034 (.288)
Relative Income (Output/Ha) 0.481 (7.098)* 0.579 2.058)**
Education (Years) -0.037 (.980) -0.233 (2.138)**
Farm Size (Ha) 0.610 (8.675)* 0.204 (1.379)
Irrigation Intensity (Net 0.107 (2.926)** 0.031 (0.269)
irrigated Area/Net Cropped
Area)
Non-Farm Income (Rs.) 0.028 (0.771) 0.226 (2.022)**
Food crop (Wheat/Maize) -0.123 (3.071)** -0.011 {.095)
requirements at home (Rs.)
Note:

i. Competing Crops for Cauliflower: Wheat; For Apple: Wheat & Maize
ii. Figures in the Parenthesis are t-values
iii. Cauliflower R2: 0.944 Adjusted R2 :0.933, N=60
Apple R2: 0.448, Adjusted R2 :0.361 N=60
iv. * and ** significs level of significance at 1% and 5 % respectively

The results show that the relative income from the crop is positive and statistically
significant in explaining the crop substitution decisions of farmers (table 5.11), The
relative price variable has come out to be insignificant and even negative in the case of
cauliflower. This illustrates that farmers generally calculate the aggregate gain from crop
in their decision than referring only to the price of the crop. Their capacity to generate
higher productivity along with the better market prospects together explains farmers’
decision. In terms of importance of resources, irrigation and farm size are positive and
statistically significant for cauliflower growing farmers, whereas for apple growers, non-
farm income is found to be positive and statistically significant. It might be because
cauliflower is primarily a water-intensive crop and it is critical to have more irrigation to
increase the area under this crop. Additionally, both the resources i.¢., irrigation and farm
size affect productivity of cauliflower. Since, there is a gestation period in the cultivation
of apple, farmers are more concerned about the availability of non-farm source of income
during the gestation period, while taking decision of area shift in favour of the crop.
Education has negative and significant impact on such decision-making by apple
growers. As higher shift in favour of apple is directly linked with increasing level of
sPecialisation. Apple being a perennial and plantation crop; it deprives land for

cultivation of other crops. Educated farmers are concerned also about risk from the
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production of crop, and hence prefer to have higher level of diversity in their cropping
pattern than being fully specialized in one crop. They were found to have more awareness
about the trade-off between risk and income, whereas uneducated farmers concentrate
more on income optimization than worry about the risk situation. The food crop
requirements impact the decision of substitution; it is negative in both the cases and also
signtficant for the farmers growing caulifiower. It means that higher food requirements at
home inhibited the extent of crop substitution decision of farmers. The income from
cauliflower is low as compared to apple and once apple growers get a bumper crop and
good price, it would cover many years of food and farm expenditure at home for many
years to come. Thus, cauliflower growers are relatively more cautious in substituting food

crop to high value crop.
5.6 Summary

Diversification towards horticultural crops is one of the vital components of growth
of output in addition to area, productivity and price change. In the case of diversification
of area among crops, the concems pertain to shift in the area, direction of changing land
allocation among crops, and magnitude of shift in area from one crop to another. The

study captures all these dimensions of diversification.

The typology of shift from low to high value horticultural crops shows that shift
with respect to initial area was high by cauliflower growers, whereas shift with respect to
net cultivated area was higher by apple growers. In the case of cauliflower, large farmers
dominate the extent of shift followed by the category of marginal farmers. This shows
that marginal farmers have been able to diversify to a great extent while maintaining
relatively higher level of subsistence. In terms of food security concerns, majority of the
farmers who diversified towards cauliflower were food-self-sufficient before change in
cropping pattern. This is not the case for farmers who have diversified towards apple.
This could be mainly because of relatively high returns from apple crop. Cauliflower and
apple growers are less responsive to the change in the prices of food grains in terms of

‘}hﬂnging their consumption level.
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Undoubtedly, price is the utmost important factor that governs decision making as it
directly influences the income potential of the crop. But other non-economic factors are
also significant in such decision-making and significance varies between vegetable crops
and fruit crops. Labour availability and food production from the land are more critical
while diversifying from food to apple. Irrigation and productivity of the crop are more

significant for farmers growing cauliflower primarily because of the water-intensive

nature of cauliflower crop.

Both fruits and vegetables are high value crops that promise huge gains in terms of
output per ha, higher employment and farm income. However, there is a difference in the
decision-making process of diversification towards these crops by farmers; it pertains to
degree of flexibility in crop, relative returns of the crops and consequence of
diversification on the allocation profile of the farmer” . Relative incomes of the crop
determine the crop substitution decisions of farmers. This means that farmers calculate
the aggregate gain from the crop than considering only the price of the crop. Their
capacity to generate higher productivity along with better market prospects together
explains farmers’ decision. Thus, upgradation of technology and marketing facilities are
concomitantly required; only harping on market improvement for increasing land in
favour of horticultural crops is not adequate. In the case of cauliflower, resource
availability at farm level is more important for diversification decision, while availability
of additional income source is found to be wital for apple growers. Interestingly,
education is inversely related to the diversification decision of apple growers as such
decisions are determined by the level of specialisation required due to it being a perennial
or plantation crop. Educated farmers are concerned also about the risk from production of
crop and hence prefer to have higher level of diversity in their cropping pattem than

being fully specialized in one crop.

Land is more of an inelastic factor of production as compared to other resources
including labour and capital. Additionally, land allocation to fruit crop is inflexibie as

decision of land allocation to apple cannot be easily reversed due its being a plantation

: Higher extent of shift by apple growers are expected to make them specialize in apple, unlike in case of
cauliflower crop
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crop. Consequently, over a period of time, farmers face both risk and uncertainty due to
their decision of land allocation to high value crops. Thus, their aversion to both risk and
uncertainty are expected to influence their decision to stick to the prevailing pattern of
Jand allocation to horticultural crops. The next chapter deals with examining the role of

both risk and uncertainty in farmers’ decision of land allocation to horticultural crops.
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CHAPTER VI

EXPECTATIONS, RISK ATTITUDES AND LAND
ALLOCATION DECISIONS

6.1. Introduction

The decision of land allocation among food and commercial crops is also one of the
precautions which resource administrators or managers can use in adjusting to risky and
uncertainty situations (Heady, 1952). There are two aspects of planning pertaining to land
allocation decisions that deal with risk and uncertainty independently. One is the aspect
of problem of planming under perfect knowledge, where the farmer is knowledgeable
about the outcome of the decisions made; the other aspect deals with the planning under
imperfect knowledge, wherein the aim of the decision-maker is to minimize the vanance
of outcome, or prevent the occurrences of undesirable outcomes. In the situation of
imperfect knowledge, farmer may attempt to combine food and commercial crops in such
a manner as to minimize the probability of income dropping below levels required to
meet family living expenses, farm costs and principal payments (Boussard and Petit,
1967).

Farmers take production decisions in a largely uncertain environment, where the
outcomes of the decisions could have large subjective probabilities. The motivation for
higher allocation of land in favour of high value crops is driven due to desire of
generating high income, productivity and employment. Fruits and vegetables are highly
remunerative crops but are also considered as risky crops. The major feature of
horticultural crops is that the prices of crops fluctuate widely even within  single season.
Lack of any support price and high perishability of the crops make the horticultural
growers even more vulnerable to risk and uncertainty than growers of other high value
crops like rice or sugarcane. In the event of greater extent of risk and uncertainty, the

portance of the same is high for the farmers while taking land allocation decisions.
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At the farm level, the concept of expectation is genenally used in terms of a response
to uncertainty involved in the production process. There are several ways in which the
information regarding expectation is obtained; such information pertains to the
probability and possibility of different prices, incomes or events at the farm level.
Specific questions here include: which price level is considered as most profitable by the
farmer; what are the possibilities of different range of prices, what is the probability of
occurrences of different levels of prices; the price level that might surprise farmers, etc
(Shackle, 1949; Williams, 1951; Binswanger; 1981 and Hardaker, 2000). Expectation
signifies the preferences and confidence levels of farmers in production of a particular

crop and hence the resource allocation, including land.

Farmers tend to have expectations about different economic outcomes including
price and yield, though available literature on the topic seems to lay more emphasis on
the price expectations only. Price may not be the only factor in decision making;
heterogeneity in resources and capital endowments of the farmers and access to input and
output market, all together affect the output and its variability. Difference in the level of
crop yields influences revenue directly and hence both price and output are important. It
could be hypothesized that farmers with relatively higher level of crop productivity may
allocate more land to high value crop even at a low expected price. In this context, it is
vital to examine the link between the price and income expectation in the land allocation

decisions by the farmers.

Risk is also generally considered a strong behavioural force affecting decision
making. There are several ways in which risk is measured. One aspect of risk relates to
the variability in returns across time, which is a function of yearly changes in yield, crop
prices and input costs>®. The risk from the production of the crop can be decomposed into
price and yield risk. Since, the nature of the fruit and vegetable crops is different, it is
vital to evaluate the relative role of price and yield risk in the aggregate income risk

independently. Another vital perspective of risk is how far and how often returns unable

3]()Since variance is taken as an indicator of variability, risk aversion is assumed to sta:}d a_gainst departure
from the mean, even if income is rising. The est:mation of risk aversion is purely a subjective task and any
chosen value is an extremely difficult task (Boussard and Petit, 1967).

158



to reach a below mean level of return. Here, risk is considered as a cost in farmers’
decision pertaining to land allocation to high value crops (Roumasset, 1976). The Safety-
First principle (Roy, 1952) accounts for such costs in analyzing farmers’ behaviour
towards risk. Here, farmers are preoccupied not with the objective of maximizing income
but with maximizing their chances of survival. Decisions of farmers do not wholly
depend on their attitudes towards risk, but also on the differences in their subjective

needs, and resource endowments (Shahaduddin et al. 1986).

Due to fluctuation in the components of revenue from the crop, one can visualise
two groups of farmers: the first group of farmers would prefer to be on the safe side and
hence their allocation decisions are explained by the income and yield variance of their
crop as compared to the disaster level of income of the farm household. The second
group constitutes farmers who prefer to take risk in their land allocation decisions. Here,
farmers are risk-takers as their disaster level of income remains higher than the mean
income from the crop produced for commercial purpose®. Risk taking behaviour in the
production of high value crop like horticultural crops could be generic due to two
reasons; the first reason is that the decision of allocation is generally based on
expectations about the future outcomes and hence farmers tend to operate under
imperfect knowledge. Here, they take their production decision in an uncertain
environment {(William, 1952). When the actual results deviate from the anticipated
harvest outcomes, farmers tend to bear the risk of both income and consumption, as they
have allocated land to a commercial crop against food crop. Second, due to the existence
of huge band of price and yield, there could be high fluctuations in the revenue. Not only
rich farmers but also the poor farmers take risk to reduce poverty (Kunreuther and
Wright, 1979). The farmers take risk by increasing the allocation of land in favour of
high value crop against the subsistence crop and take the risk about their food
consumption and the ability of meeting other needs at home like education of children.
But, not all farmers prefer to take such risk; instead they keep their land allocation low in

favour of commercial or high value crops. They follow the principle of Safety-First as

[

b . y ; am i
Such cases are prominent when one crop is the major source of farm income.
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they realize low utility from the production of horticultural crops. This often results in
selection of low-risk crops rather than making higher allocation to horticultural crops.

In this context, it is important to analyse the dynamics of price expectation at the
farm level, its relation with crops’ productivity, income and cost. For this purpose, we
obtained the price expectations of farmers and the same are compared with the empirical
observations on horticultural crops. Then, the price expectations by the farmers are linked
with their input-use propensities and income, productivity and cost outcomes. In the next
section, the relative role of price and yield risk in the aggregate income risk faced by the
farmers producing fruit and vegetable crops are presented. We then examined the risk
attitudes of the farmers and its determinant factors. Farmers are grouped on the basis of
their risk attitudes under the Safety-First framework, and factors behind their risk attitude
are identified. Finally, we present the typology of land allocation and analysis of the role

of expectation and risk related factors in production decisions by the farmers.

6.2. Price Expectations at Farm Level

Economic decision theory recognizes the importance of decision makers’
expectations about future events and these expectations are often expressed as subjective
probability distributions (Grisley and Kellogg, 1983). Here, farmers’ expected outcomes
about price and yield are elicited. Then, a comparison is attempted between the

expectations and actual harvest results,
6.2.1. Dynamics of Price Expectations

Farmers take their decisions in an uncertain environment, therefore expected value
of returns and its variability has to be accounted for (Nowshirvani, 1971). Farmers tend to
build expectations about the outcome of income, profitability and risk pattem, which are
based on their past experiences of different ranges of outcomes in terms of price, and
vield. Therefore, before obtaining price expectations from farmers, we had to obtain their

experience of the minimum and maximum prices and production of the selected
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horticultural crop*®. This information was collected to ensure that expectation of the price
and production by them comes within the band of maximum and minimum prices and
production. Then, the question was asked about the most expected price and production
of the crop that might have influenced them to take the decision. In addition, the data on
area, price and production in the last three years was obtained. The input-wise cost data

was collected to find various types of costs incurred by the farmers (fixed, variable, paid-

out, production, marketing cost etc.).

Data on price expectations of cauliflower growers illustrates that majority of the
farmers expected a price of Rs. 10 per kg, though the band varied from Rs.6 to Rs.15 per
kg (table 6.1)*'. The average value of the expected price of cauliflower is Rs. 9.89 per kg.
The price expectation by twenty-two of the farmers was less than the average value,
while price expectation of eleven of the farmers was greater than Rs 9.89 per kg. The
range of minimum price varied from Rs.2 to Rs 9.5 per kg and Rs.5.5 per kg is its mean
value. In terms of maximum price, the mean price is Rs. 14.25 per kg. But, thirty eight of
the farmers were not able to get this price for the produce, which shows only a few
farmers were able to realize a favourable price. In the case of apple, the average value of
the expected, minimum and maximum price was Rs 17.50, Rs 10.20 and Rs 25.60 per kg
respectively. Also, large number of farmers growing apple never realized high price for
their produce. At the same time, many of them received price that was far below the
average value of the minimum price of the crop. This means that majority of the apple
growers experienced low or unfavourable prices. Relatively, the maximum price of apple
is far higher than the cauliflower price. In terms of prices of cauliflower and apple, only a
few farmers were able to realize the most favourable price of the crop, pointing to

variance in returns accrued in marketing.

¥ “Good and bad years® in the production and price is a general feature of agricultural sector, especially in
eveloping countries and this also influences the revenue from the crop. L .
The detailed picture of pricc expectations by cauliflower and apple growers are provided in appendix 6.1
and 6.2
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Table 6.1: Farmers Experience with Price of Cauliflower and Apple (Rs./kg)

Fﬁ—a;g'e_ of Frequency* Range of Frequency Range of Fregquency
[.;xpecled - Minimum Maximum
Price (Rs. Price (Rs. Price (Rs.
Per kg) Per kg) Per kg)

Cauliflower | Apple Cauliflower | Apple Cauliflower | Apple
F_@2@-(7.5(3 6 0 2.00-5.00 21 4 9.01 -12.00 9
7.51-9.00 14 1 5.01-8.00 33 17 12.01-15.00 35
9.01-10.50 29 0 8.01-11.00 6 17 15.01-18.00 10
Akt
10.51-12.00 5 2 11.01-14.00 0 13 18.01-21.00 6
12.01-15.00 6 10 14.01-17.00 0 g 21.01-24.00
15.01-18.00 0 26 | 17.01-20.00 0 1 124.01-27.00
18.01-21.00 ] 16 27.01-30.00
21.01-24.00 0 4 30.01-33.00
24.01-27.00 1] 1 33.01-36.00
Note:

i. Mean of expected price for cauliflower and apple is Rs. 9.89 and 17.41 per kg respectively
ii, Mean of Minimum price for cauliflower and apple is Rs. 5.58 and 10.20 per kg respectively
iii. Mean of Maximum price for cauliflower and apple is Rs. 14.25 and 25.60 per kg respectively
iv. * In total, there are 60 farmers for cauliflower and 60 for apple
Souwrce: Primary Data

In order to compare the expectations of farmers with actual harvest results, results
of price and yield expectations of selected horticultural crops were compared with the
actual harvest results. By using the data on actual prices and yield for the last three years
(2004, 2005 and 2006) and expected prices and yield by the farmers; the deviation
between the two sets were computed. The distribution of farmers falling within different
ranges of deviation between expected values and actual values is presented in table 6.2.
The farmers falling under the category of negative deviation are the ones, who had
reported their expectations lesser than the actual resulis’. Interestingly, majority of the
farmers growing apple and cauliflower have received price above their expected price.
There are fewer farmers whose expected prices are greater than the average price of the
last three years. This shows that there is a greater time-lag (and not just a three year
period) in which a farmer’s decision is shaped. In terms of yield, though the results of
cauliflower crop tallied with its price expectations results, a different picture was noticed
in regard to apple crop. Here, majority of the farmers realized the expected yields which

were lesser than the actual harvest yields. This difference could be attributed to the

For instance, if the price expected by farmers is Rs. 10 and the actual price in the market (m'ea-n price of
e crop for the year 2004, 2005 and 2006) is R=. 12, farmers would fall under the group of deviation of -20
10 -10 % as deviation turned out to be -16.66%
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gestation period in the production of apple crop and difference in the age of trees across
different farmers,

Table 6.2: Comparison of Actual Results and Farmers’ Expected Values of Selected
Distributions

Below -20% | -20t0-10% | -10%t00% | Oto 10% | 10-20% Above 20%

Cauliftower 6 2 8 21 13 10
Price

Cauliflower 4 0 5 6 1 34
Yield

Apple Price 0 3 8 20 16 13
Apple Yield 21 4 7 9 13 6
Note:

i. The units are the number of sampled farmers and the figures show the number of farmers who received
actual values of economic outcome (price and yields) that were within each percent interval above or below
their expected value of the same variable. For each category there are 60 farmers

Source: Primary Data

6.2.2. Relation of Price Expectations with Other Economic

Factors

According to economic theory, price expectation is likely to exert a strong influence
on the behaviour of farmers regarding resource allocation, including inputs like land,
labour and capital (Williams, 1951, Roy, 1952, and Medellin et al. 1994). Generally,
farmers who expect a better price are likely to engage in more resource intensiveness as
compared to others. Here, the influence of price expectation on the input-use propensities
of the farmers which affects the economic outcomes in terms of productivity and income
was analysed. Then, the factors that influenced the price expectations by the farmers were
identified.

The input propensities of farmers growing cauliflower crop show that higher price
expectations did not intensify either irrigation or labour” by farmers (table 6.3).
Imigation is generally restricted by the availability of water in the farm. However, the
farmers with higher price expectations hire high amount of labour and are also more
willing to pay high wages for the same. Majority of them are willing to reinvest their
profits on Jand and other crop related activities. When the total cost of production and

paid out cost by the farmers were compared, it turned out that for the farmers with higher

—_—

Y This includes total home and hired labour used for the sclected crop
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price expectations, the total cost of production was less than those farmers whose price
expectations was lower. But, the paid out cost which includes the cost of fertilizer,
irrigation, labour hiring and use of chemical spray etc. of the farmers of this group was
highest among the three groups. The lower total cost of production is probably due to
factors like higher depreciation of farm assets, greater value of land, etc. In the case of
apple crop, the farmers with higher price expectations have higher extent of labour
intensity and they hire more labour for carrying out production and marketing activities.
Again, they are more willing to pay for labour and are more willing to reinvest their
profit in the crop-related activities. The results for both cauliflower and apple crop
illustrates that price expectations are vital for the input-use propensities of farmers. In
other words, better expectations about the price influences the propensity to involve in

more and better use of inputs.

Table 6.3: Input Use Propensities of Horticultural crop Growers According to Different

Price Expectations

Cauliflower Apple
Price expectation Below Mean | Around Mean | Above Mean | Below Mean | Around Above
(N=22) (N=2T7) (N=11) {N=28) Mean Mean
~(13) (N=17)

Irrigation Intensity* 71.47 64.67 62.65 13.05 12.46 5.55
Labour Intensity (Man- 302.21 -339.38 280.05 192.41 197.37 235.61
days per ha)
Percentage of 23.18 24.07 2955 49.2] 40.67 75.00
households hiring
labour for farm

| purposes
Percentage of farmers 45.45 40.74 54.54 64.28 60.00 88.23
willing to pay high for

 labour hiring
Paid out cost (Rs. Per ha 73895 85512 80396 392.00 374.00 433.00

| or Rs. per plant)

| Total cost (Rs. Per ha or 115074 128832 119634 480.00 472.00 558.00

| Rs. per plant)

:Mean Crop Output 43823 49176 58603 268252 178051 345451

| (2004-06) (Rs.)
Percentage of farmers 50.00 62.22 63.60 53.55 66.66 70.55

i willingness to reinvest
profit
Share of area under the 53.20 50.70 52.63 71.24 71.87 69.23

: selected crop to GCA

i. The cost for cauliflower is in Rs. Per heclare basis, whereas the cost for apple crop is given in Rs. per plant

ii. * Percentage of net imgated area to net cropped area

gi.. N for each category is 60
ource: Primary data
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Both economic and non-economic factors are considered in identifying variables
that influence price expectations of farmers. The results are presented in table 6.4. It is
clear from the results that price expectation by farmers is greatly influenced by their past
experience with the range of prices. Farmers, within the group in which the expected
price is higher than the mean expected price, experienced high price as compared to
farmers of other groups. The average maximum price realized by these farmers is Rs
17.50 and Rs. 28.47 per kg for cauliflower and apple respectively. At the same time,
farmers with higher price expectation did not experience very low price for the crop,
which was Rs, 10.65 and Rs. 5.36 per kg for apple and cauliflower respectively in
comparison to Rs. 8.75 and Rs. 5.01 per kg for farmers with low price expectation.
Interestingly, the farmers with higher price expectation have lower yield expectation in
the case of cauliflower, but not for apple. This presents a paradox in the decision-making
of farmers regarding fruits and vegetable crops. In terms of socio-economic
characteristics, farmers having high expectations are young and more educated in case of
both apple and cauliflower. Their household is mainly headed by male members and they
have higher farm size. This confirms that higher level of production helps in getting good

price on account of the better bargaining power in the market.
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Table 6.4: Factors Explaining Price Expectations of Horticultural crop Growers
Cauliflower Apple

Price expectation Below mean | Around Mean | Above mean | Below mean | Around Above

(N=22) =27) (N=11) (N=28) Mean mean

(15) (N=17)
Minimum Price ( 5.01 6.14 5.36 B.75 12.41 10.65
Maximum price (Re/kg) 13.17 13.77 17.50 24.46 24.81 28.47
Expected Yield 14650 15689 14256 37.27 34.36 4320
(production per ha or
per plant)
Average value  of 54904 61520 84165 122514 1153908 252817
maximum and
minimum income over
paid out cost (Rs.}
Distance of farm from 371.59 182.04 271.27 44821 328.00 417.06
mgin road (m)
Age of the Household 60.50 61.56 52.64 61.64 62.53 59.71
Head (Years)
Education of  the 50.00 51.85 81.82 53.57 66.67 70.59
Household Head
{Number of household
headed by illiterate)
Sex of the Household 86.36 70.37 81.82 71.43 86.67 70.59
Head (percentage of
Households headed by
Male)
| Farm Size (hz) 290 2.80 3.28 5.06 372 5.10

Note: * The yield for cauliflower is in per hectare basis, whereas the yield for apple crop is given in Production per plant
Source: Primary data

6.3. Relative Role of Price and Yield Risk in Fruits and
Vegetables

Farmer faces two types of risk in his revenue from the crop, i.e., price and
production. The variability in both together explains the crop revenue risk. The revenue
risk for apple and cauliflower is decomposed separately mainly because the difference in
the nature of the crops lies broadly in terms of the gestation period of production and
marketing options which in turn influences the significance of prices and yield nisk.
Cauliflower is an annual crop and the decision of area allocation is very flexible in the
sense that every year farmer can think of changing the area under the crop. In apple, there
is a gestation period in production of 5-7 years initially, only after which farmers start
getting returns and only after 12-15 years of planting, farmers get higher level of yield

from the crop. The decision here is inflexible, unlike vegetable crops, and it is not easy to

reailocate land to other crops in the same land, where apple plantation exists. Fruit crop
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(apple) is relatively less perishable as compared to vegetable crop (cauliflower) and there
are more marketing opportunities for the fruit crop. Due to high perishability of vegetable
crop, farmers in Himachal Pradesh are not able to sell their crop beyond Delhi market,
whereas apple growers are able to sell in far away markets like Calcutta and Bangalore.
Apple growers are able to hold their crop in the farm and also in the markets in order to
wait for a better price. This improves their bargaining power in selling the crop at higher
prices. Vegetable growing farmers on the other hand cannot hold their crop in the field
and once they take their produce to the major market like Delhi, they cannot either hold
back the produce or move to any other market. This bestows to poor bargaining power to
the vegetable crop growers in comparison to the higher bargaining power of fruit crop
growers. These differences in the production and marketing of the crops highlight the
disparity associated with the risk of price and production as also the correlation between

price and production of the crop.

In order to identify the relative importance of price and production risk, the gross
revenue variability is decomposed into price, yield and price-yield interaction
components as provided by Barah and Binswanger (1982)*'. If p is price, y is the yield
and R is the gross revenue, the R = py and the variance of gross revenue can be

approximated as
Var (R) =y Var (p) + p’ Var (y) +2y.p Cov (p,9)

Where Var is the variance operator, p and y are the mean value of price and yield
respectively and Cov is the covariance operator. Thus, the above identity splits variance
of gross revenue into a price component (the first term), and yield component (the second
term) and a price-yield interaction component (the third term). The above identity can be
used to compute the proportion of variability in gross revenue that is due to its individual

components by rewriting it as

r The discussion of Barah and Binswanger’s work is substantially drawn from Walker z_md Ryan (1 9?0) as
heir paper is cited as a discussion paper circulated in International Crops Research Institute for Semi-And

Tropics (ICRISAT) and it is therefore unpublished.
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1=y?2 Var (p) + p® Var (y) + 2y.p Cov (p.)
Var (R) Var (R) Var (R)

where the first term is the contribution of price, the second term the contribution of
yield and the third term the contribution of the interaction term to revenue variability. By
multiplying both sides of the above equation by 100, the contribution of the price, yield
and interaction terms can be expressed in terms of percentages. If the sum of the price
and yield terms exceeds 100%, it means that the price-yield interaction is negative

because of negative correlation.

By using the data*’ on prices and production levels of the selected horticultural
crops, the revenue from the crop is decomposed into the price, yield and their interaction.

The results of risk decomposition are summarized in table 6.5.

Table 6.5: Decomposition of Income Risk from Apple and Cauliflower

Number of times | Price risk less Price risk greater | Negative
——p | than yield risk than yield risk interaction
" Apple 52 8 40
Cauliflower 28 32 18
Note:

i. The units are the number of sampled farmers. The first two columns would add to 60.
Source: Primary Data

A stark difference in found between apple and cauliflower. 52 of the 60 apple
growing farmers experiences high variability in yield of the crop as compared 1o
variability in price, whereas majority of the farmers growing caulifiower experiences
high price variability than yield (32 out of 60). The negative interactions indicate that
prices and yields are negatively covariate. The negative correlation between prices and
yields reduces crop revenue fluctuations and provides a natural hedge 1o farmers. This
suggests the possibility that perfect price stabilization could destabilize income for some
farmers (Ramaswami et al, 2004). This would happen if the ‘yield’ component is greater
than the sum of ‘price’ and the price-yield interaction components. Higher chance of this
means larger is the negative correlation between price and yield. Indeed, when the price

term and the price-yield interaction term is set to zero (as would be the case with perfect

* Three years (2004, 2005 and 2006) farm level data is obtained from the farmers on the price and
production levels.
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price stabilization), the variability of crop revenues increases in the case of 40 apple
growing farmers as against 18 cauliflower growers. Thus, the major beneficiaries of
reduced price variability are the cauliflower growers and not apple growers. Stabilizing
yield of the crop would be much more effective in stabilizing revenues of apple whereas

stabilizing price, on the other hand, would be a more effective strategy to reduce revenue

risk of cauliflower.

The correlation between production and price provides a picture of difference in
the nature of marketing of these crops. Table 6.6 indicates a positive and significant
correlation between price and production for apple, whereas same is negative for
cauliflower. It means apple growers who received higher level of production have been
able to receive higher price of the crop. This is mainly because they are able 10 sell the
produce in different forms and at different locations including Delhi, Caleutta and
Bangalore. Lack of such opportunity in vegetable market results in negative correlation
between production and price. Farmers with higher produce of cauliflower also did not
receive higher price. The correlation between the variability in price and production
illustrates that cauliflower growers experienced a positive correlation between the
variability of production and price, whereas this is not the case for apple. Vegetable is a

more perishable crop with fewer opportunities in terms of scope of marketing.

Table 6.6: Correlation between Production and Price of Apple and Cauliflower, 2004-06

[ Correlation Mean Price and CV in price and
Coefficient production production
Apple 0.317* -0.287*
Cauliflower -0.111 0.462%*

* 1% leve! of significance
** 5% level of significance
Source: Primary Data

6.4. Typology and Determinants of Risk Attitudes of Farmers

Risk is one of the major characteristics in the farming sector. Primarily, there are
three types of risk, i.e., risk as variable outcome, risk as unexpected, and risk as uncertain
qHardakcr, 2000). In the first definition, risk is generally calculated by measures such as

standard deviation or coefficient of vanation of outcome including price, yield or income.
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In the second definition of risk, risk is considered on the basis of chance of a bad
outcome. Here, nisk attitudes and behaviour of the farmers are examined through different
methods*®, Earlier studies were based on eliciting risk attitudes of the farmers and
inttially most of the research depended on subjective probabilities to explain farmers’
behaviour. Shackle (1949) criticized the probability analysis on the basis that farmers are
seldom aware of the probability of outcome. He put forth a system of potential surprise
and focused on a loss function that indexes the extent to which a given gain/loss and
surprise combination “stimulates the mind”. In addition to Shackle’s contribution, the
downside risk and the Safety-First principle drove attention of studies dealing with land

allocation decisions by farmers.

As for the third definition of risk, where it is defined as uncertainty of outcome,
there are studies that used relative preferences of the outcome®’. In some situations,
farmers were quizzed about the premium that measures how much a farmer is ready to
forgo for some specific level of price and so on. Here, the degree of risk aversion is the
amount an individual is willing to pay to avoid participation in a fair bet, or the risk
premium (Young, 1979). Many of these analyses were based on the skills of the
interviewer in obtaining the information and hence possible interviewer-biases made the
findings less significant. In addition, it is argued that the above studies were based on
concepts like probability, expected value and binary comparison of lottery that might not
be meaningful to the average farmer, and hence questions depending on these concepts
hardly reveal the actual behaviour. Risk attitudes may not be unravelled by asking the
farmers to reveal their risk attitudes or by an approach that atiributes deviation from nisk
neutral optimism to risk preferences. Rather, the attitudes towards risk must be obtained
from the institutional and social environment that farmer lives in, his wealth position, the
credit avajlable to him, his investment possibilities and so on (Roumasset, 1976). Such

environment is important for analysing the land allocation decisions by the farmers as

* The major difference in the role of different types of risk mn decision-making of farmers is that in the first

case (risk as variability) farmers faces trade-off between profit and vaniance, whereas in case of latter two
efinitions (risk as a chance of bad outcome or uncertainty of outcome), farmers faces trade-off between

profit and security in their land allocation decisions.

“ Includes expected utility models, pay-offs, bets etc
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these decisions involve costs, especially when both prices and yield are subject to huge
fluctuations.

The Safety-First principal propounded by Roy in 1952 was one of the methods that
factored in such costs in farmers’ decision. The Safety-First principle lays emphasis on
the role of downside risk in farmers’ attitude towards risk. Here, decision makers are
preoccupied not with maximising income, but with maximising their chances of survival.
Different choices by farmers do not depend on differences in their attitudes towards risks,
but on the differences in their subsistence needs, resource endowments and perceptions of
the riskiness among competing crops (Shahabuddin et al. 1986). Farmers face downside
risk*® in their income process and their aggregate income risk is important if it results in
consumption fluctuations, especially when credit and insurance markets are absent. In
such a situation, a possible strategy for households is to take low value crops even if it
implies lower returns (Dercon, 1996). Differences in resource endowments, socio-
economic characteristics and access to market influence the overall risk attitudes of the
farmers which in turn affect their gain and loss from the land allocation decisions and

influence their allocation towards horticultural crops.

In order to find the role of risk on production decisions, Roy’s Safety-First
coefficient is used. Roy’s Safety-First principle incorporates into a resource allocation

model yields the “efficiency” condition
MFC; =P (3Q° /8 X;) +{(d-u)/ o,)] { 8ai/ X))

for the farm household, where P and Q;° are the expected price and output of crop
i, X; is the quantity of input i used, d is the farm’s household disaster income, u; is the
household’s expected income and o; is the variance of the household income. MFC is the

marginal factor cost of input i. {Shahbuddin et al. 1986).

Under Roy’s Safety Principle, the impact of risk on the decision-maker is given by
the risk coefficient (RC) = (d-u,Y o). The relative magnitude of the variables d and u
(T:termines whether the farm family is “forced to gamble” (d>u) or “allowed to trade

# An estimate of income to suffer a decline if the market and weather conditions turn bad

171



expected return for reduced risk” (d<u) in its choice or crop portfolio. The negative
coefficient denotes that the disaster level of income of the household is less than the
mean income from the crop. It means these farmers are not necessarily involved in any
trade off between return and risk and are not risk- takers in their choice of crop portfolio
or land allocation decision. On the other hand, when the disaster level of the income
happens to exceed the mean or expected income from the crop, it signifies that farmers
are being forced to gamble in the crop portfolio selection (Shahbuddin et al. 1986).

To evaluate the risk coefficient for farm households, there is a need to estimate the
disaster level of income for different farm households, the mean income from the selected
crop and the variance of income from the selected crop. It is important to note that in the
case of sampled farmers, the selected crops provide the major proportion of total farm
income, with a few exceptions. However, quite a few farmers, especially apple growing

farmers, also have non-farm source of income.

In the Safety-First model, the disaster level of income is associated with that
income below which the farm family may faces either bankruptcy or starvation or the
discomfort of adjusting to a significantly lower standard of living. It is the farm family’s
evaluation of the level of their disaster level of income that could be incorporated into the
analysis (Shahbuddin et al., 1986). However, to increase the level of objectivity in
measuring the disaster level of income of the farm family, information on quantity and
price of articles/commodities consumed by the farm family along with expenditure on
other critical activities including children’s education expenses, other household items
etc. was obtained. The disaster level of income is computed as d = MCN - OF]I, where
MCN is the minimum consumption need of the farm family plus other critical
expenditures by the household during a year, and OFI is the off-farm income of farm

household*®. The mean income and variance of income is calculated by using farmer

* Roumasset (1976) provided d = MCN +UD - LA - OFI where UD is the urgent debt and LA is the resale
value of liquid asset. We have not included the data on LA as we found it extremely difficult to get such
information from the interview and debt frequency by farmers for home needs in the selected villages is

ery low and negligible. We however, collected disaggregated information on the consumption needs and
other critical expenditures at home and put it under MCN instead of taking the subjective levels of MCN by

the farmers.
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level data and not using district level data as the price differs dramatically across farmers.

The income is defined as the revenue over the paid out cost only, and is computed as

3
u=FPQi-T WX;
i=l1
where u is the mean income from the crop, P; is the price of the crop in the i® year (3
years data is used i.e., 2004, 2005 and 2006), Q; is the quantity of the crop produced by
the farmer in the i ® year, W; is the price of the input purchased by the farmer in the i™
year and X; is the quantity of the input purchased by the farmer in the i® year®™®. The
variance of income is calculated by standard deviation of income or returns from the crop

by using last three years.

Table 6.7: Frequency Distribution of Farmers on the Basis of Risk Attitudes

Risk Coefficient Cauliflower Apple
Below - 2 10.00 833
-2to-1 833 28.33
-1to 0 20.00 30.00
0to1 15.00 20.00
1te2 25.00 833
Above 2 21.67 5.00

Note:

1, Figures arc in percentage of farmers, where the number of farmers are 60 for cach category
Source: Primary Data

Based on the risk coefficient measure, results show that most of the cauliflower
growing farmers are risk-takers than averse to risk (table 6.7). More than 61 percent of
the farmers growing cauliflower have a positive risk coefficient. This indicates that risk-
taking behaviour is displayed by many farm households in the production of cauliflower.
However, for apple, most of farmers take a safety-first position on the basis of their land
allocation decision. Around 66 percent of the apple growing farmers have negative risk
coefficient points their safe position. The difference in the disaster level of income and
crop income explains the risk behaviour of farmers. Hence, it is either higher food
consumption requirements at home or low income from the crop that influence the value
LTOnIy the paid out cost for both the production and marketing of crop is accounted for as farmers need to
pay money/cash for it.
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of the risk coefficient. The socio-economic conditions including access to non-farm
income source, farm size etc may also affect the risk behaviour of the farmers.

In order to examine the role of socio-economic factors that influence risk behaviour
of the farmers, a regression model is used with risk coefficient as the dependant variable.
Independent factors include houschold-specific factors like age, family size, gender,
access to credit, non-farm income and farm-specific factors including farm size, farm
assets etc. The results are presented for cauliflower and apple growing farmers separately

and for all farmers together. Specification of the equation is as follows

RC =f (Age, Credit, Gender, Farm Size, Family Size, Non-farm income source and Farm

Assets)

Where,

RC: Risk Coefficient

Age: Age in number of years

Credit: Access to formal credit agency (0=No Access, 1= Access to Formal Agency)
Gender: Sex of the household head (0=Female, 1=Male}

Farm Size: The size of the farm (in Hectare)

Family Size: Number of household members

Non-Farm Income source; Having non-farm income source ((=No, 1=Yes)

Farm Assets: Value of farm assets (in Rs.)

The results are presented in table 6.8. Among the income related factors, farm size
and access to non-farm income source played a significant role in explaining risk
behaviour of the farmers. Farm size is negatively, and non-farm income source positively
and significantly related with the risk coefficient. An inverse relation between risk
coefficient and farm size signifies that farmers who attained a Safety-First position in
terms of their risk attitudes also have bigger farm size. Farmers with higher farm size can
eam more income from the crop {due to higher level of production) and can have higher
income from crop in relation to their disaster level of income. Access to non-farm income
|is proved to be significant factor in explaining the risk attitude of farmers growing

cauliflower. Farmers, whose disaster level of income is higher than the expected income

174



from the crop, can afford to be risk takers as non-farm income source provided them

safeguard, in terms of available money for meeting the minimum consumption needs of
the households. Family size is positively and significantly correlated with the risk
attitude. As the family size increases, the disaster level of income is expected to increase
as family members require more food for consumption which can influence the risk

coefficient adversely’. These high value crops are capital-intensive; huge expenditure is

required for not only production of the crop, but also for its marketing®. The farmers,

whose risk coefficient is positive, are able to allocate higher amount of area to these crops

due to their access to credit,

Table 6.8: Factors Influencing Risk Attitudes of Farmers

Roy’s Risk Cauliflower Apple Growing All Farmers
Coefficient as a Growing Farmers | Farmers

Dependent Variable

Constant -2.157 (-1.967) -0.502 (-0.384) -0.706 (-0.856)
Age 0.004 (0.327) -0.008 (-0.419) -0.013 (-1.183)
Credit 1.124 (3.011)* 0.150(0.384) 0.614 (2.269)**
Gender 0.086{0.207) 0.860 (1.856) 0.494 (1.613)
Farm Size -0.173 (-3.128)* -0.027 (-0.571) -0.087 (-2.577)**
Family size 0.160 (2.455)** 0.125(1.170) 0.175 (3.160)*

Non-farm income

1.233 (3.492)*

1.117 (2.939)*

1.075 (4.146)*

Assets

3.11E-05(1.128

“3.6E-05 (-1.545)

-1.23 E-05 (-0.767)

Figures in the Parenthesis are t-values
All Farmers: R%: 0.277 Adjusted R*:0.249, N=120
Cauliflower R%: 0.444 Adjusted R”:0.369, N=60

Apple

R%: 0.239, Adjusted R':0.136,N=60

* and ** signifies level of significance at 1% and 5 % respectively

Source: Primary Data

15

’! Make risk coefficient positive

. Capital is required for grading, packaging and transport purpose.
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6.5. Role of Economic Factors in Land AHocation in Favour of

Horticultural Crops

Land allocation in favour of high value crops like horticultural crops is considered
as one of the vital components of growth in agricultural sector. Such higher allocation
can be influenced by both economic and socio-economic considerations at the farm level.
Since higher allocation to these commercial crops tend to reduce the amount of land
available for the production of food crop, the disparity between food requirements at
home and the actual food production may influence the extent of land allocation to
commercial crops. In addition, since, horticultural crops are highly labour and capital
intensive, labour availability at home and access to credit and non-farm income sources
together influence such decisions. Among economic factors, variables relating to price
and income from the crop are considered as factors that may influence land allocation

decisions of farmers.
6.5.1. Typology of Land Allocation

The typology of land allocation in favour of horticultural crops is measured by the
extent of land allocated towards the selected crops. Land allocation towards these crops
would be identical to the area under the selected crops in the total net cropped area. The
results of the extent of land allocation towards apple and cauliflower in the villages show
that these crops are of high significance for the farmers in terms of their livelihood; the
crops cover over 50% of their net cropped area in the villages (table 6.9). The typology of
land allocation across different farm sizes shows that in the case of cauliflower, large
farmers scores over others in the extent of land allocation made towards the crop. Below
them comes the category of marginal farmers (table 6.10). This illustrates that marginal
farmers also have been able to allocate a considerable amount of area. Coming to apple
crops, we find that small and marginal farmers made the highest allocation of land in
favour of the crop. It is important to mention that small and marginal farmers together
own less area than farmers of other groups; their decision of allocating more area to high

value crop can be either an accumylative or survival strategy (Chaplin, 2000). In several
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circumstances, small and marginal farmers allocate large area to high value but risky
Crops in order to fight against poverty, which confirms the risk-taking capacity of the
small and marginal farmers. Hence, it is not right to view on high allocation towards high
value crop as a high growth strategy; additional information about the effect of land
allocation decisions on farmers’ welfare in terms of its effect on income and risk patterns

of the farmers need to be collected to make the analysis meaningful.

Table 6.9: Extent of Land Allocation in Favour of Horticultural Crops

Variable Indjcator Cauliflower Apple ale
. 1 Villsge I | Village It | Total | Village Il | Village 1V | Total

Proportion of | (a/EA)
Selected crop area
to Net Crupped

LArea 49.95 54.21 4647 | 70.05 67.18 68.85 | 54.25

Note:

i. (a/ZA)= proportion of area (a) under particular crop (i) in the Net Cropped Area (A)
Source: Primary Data

Table 6.10: Extent of Land Allocation in Favour of Horticultural Crops by Farm Size

Farm Size 1 Share of area under apple or cauliflower to GCA
Cauliflower
Marginal 58.33
Small 52,67
Semi-medium 51.78
*Mcdium 35.20
{ Large 62.61
Apple
| Marginal 71.62
| Small 72.98
Semi-medium 69.06
Medium 51.86
[LEEE 66,90

Source: Primary Data

6.5.2. Socio-Economic Characteristics and Land Allocation

Socio-economic factors can exert significant influence on the extent of land
allocation towards horticultural crops through their affect on resource availability and
risk management abilities of farmers. The results indicate that family size and number of
dependents tend to decrease the level of land allocation in favour of apple and cauliflower
increases (table 6.11). This shows that more dependants and higher food requirements at

ome act as a constraint 1o increasing allocation to high value commercial crops. The

land allocation in favour of horticultural crops is higher among the farmers with low farm
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size. In terms of irmgation, which is important for the cauliflower crop for its production
and profitability, there is a positive relation between level of allocation and irmgation
intensity. As the land allocation to cauliflower increases, the net irrigated area also
increases. But, the same is not the case with apple, which does not require irrigation for
production purpose. Higher ratio of land to labour indicates the availability of home
labour, which in turn influences the decision of land allocation towards horticultural crop.
In both the cases of apple and cauliflower, there is a negative relation between the level
of land allocation to high value crop and land to labour ratio. This indicates that more the
quantum of home labour, for which the farmers are not supposed to incur any additional
cost, more the land allocation to high value crops. Reluctance to hire more labour and
disinclination to bear more input costs results in lower level of land allocation towards

high value crops.

Table 6.11: Socio-Economic Characteristics at Different Levels of Land Allocation

Share of selected crop srea | Family Number of Farm Irrigation Land/Labour Allnu.]
| to GCA size dependants size intensity* Non_f“m
| (No.) (No.) (ha) o,

Cauliflower Low (<0.33) 7.83 292 4.56 55.07 0.44 T%)%-Ssk

Medium 6.17 203 272 63.60 033 8713}
(0.33-0.66)
| High (>0.66) | 6.92 2.50 1.93 88.13 0.23 50439
| Apple Low (<0.33) 7.57 2.86 6.05 14.92 0.77 181463
L Medium 7.33 225 423 18.55 0.50 171584
(0.33-0.66)
High (>0.66) 5.78 1.51 4.67 1.80 0.69 93953

* Percentage of Net Imigated Area to Net Cropped Area
Source: Primary Data

Information on the farmer family’s per capita food expenditure and income, their

level of dependency on market for food and total income including farm and non-farm

were obtained (table 6.12). This information would help us in finding the relevance of the

socio-economic factors pertaining to food security of farmers to their land allocation

decisions. It is possible that higher farm income of the farmers tends to improve the

overall consumption of the farmers. Such farmers would be less concerned about the

production of food crops. For a comparison, food-security indicators pertaining to other

measures of diversification including index of concentration and number of crops

lproduced in a year are also presented.
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M: Income-Consumption Gap at Different Levels of Land Allocation

Ext . . Total annusl food | Total arnnal | Total gap between | Percentage of food
et of Diversification expenditure  (in { income — farm | per capita income | crop obtained from
per capita) {Rs.) and non-farm (in | and per capits | land to total food
| Share o = per capita) (Rs.) consumption (Rs.) | consumed (%}
—Mﬂ_‘&mﬁed crop area to GCA
Caulifiower | Low 1064 23661 13017 16.48
Growers Medium 10610 23451 12841 9.16
Hig 9853 17117 7264 9.78
éPP'e Low 10076 42472 32396 8.1
rowers | Medium 9700 42316 32615 10.67
High 10640 57001 46360 3.95
 Index of Concentration (Herfindahl Index)
Cauliflower | Low 9999 16689 7645 8.04
Growers Medium 10274 23435 14332 11.20
| High 11283 26077 16108 1191
Apple Low 10756 67781 57337 2.04
Growers Medium 10436 50625 40608 4.66
t—— | High 9655 30751 22398 14.57
M‘WS produces in a Year
Cauliflower | Low 10016 16987 7900 8.40
Growers | Medium 9944 18425 9647 1116
High 11099 28138 18322 12.00
Apple Low 10587 77892 67503 1.50
Growers | Medium 10176 41913 32137 4.67
Hi 10651 40068 30891 16,48
Note:

i. For the distribution of share of diversified crop area to GCA and Index of concentration, low, medium
and high signifies below 0.33, between 0.33 and 0.66 and above 0.66 of the values respectively. The range
of both the distribution is from Oto 1.

ii. For the distribution of number of crops, low, medium and high signifies crops produced below, around
and above the average number of crops produced in a year. For cauliflower and apple average number of
crops produced in a year is 4.20 and 3.33 crops respectively.

Source: Primary Data

The results illustrate that for cauliflower as the level of land allocated to high value
crop increases, the per capita expenditure on food decreases. But, this is accompanied by
a fall in per capita income as land allocation in favour of horticultural crop increases.
However, at the higher level of land allocation to high value crop, the gap between the
per capita income and expenditure is lowest; this confirms that the farmers who have
allocated more land to high value crop face higher risk of food security. On the contrary,
though the per capital food expenditure declines with increased level of allocation for
apple plantation, the gap between the income and food expenditure widens with every
increase in the land allocation level. This means that farmers who have allocated more

land to high value crop are at lower risk of food insecurity.
|
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A contrasting picture is seen when other indices of diversification such as aggregate
level of spread in the cropping pattern and number of crops produced in a year are taken
into account. As both the spread and diversity increases, in general, the aggregate food
expenditure increases. However, an increase in income is noticed only for cauliflower
growers and not for apple growers. This shows that increasing the number of crops by
cauliflower growers has a favourable effect on reducing food security problems, whereas
it is not necessarily true for apple growers. However, overall, the gap between the income
and consumption is far higher for apple growers as compared to cauliflower growers due
to difference in the profitability ratios of these crops. Hence, apple growers are more food

secure in comparison to cauliflower growers.

6.5.3. Land Allocation at Different Levels of Expectations and
Risk Attitudes

Examining the role of risk and uncertainty in the land allocation decisions by
farmers, a grouping is made of the farmers on the basis of the different levels of their
expectations (price, yield and income) and risk attitude (Safety-First and risk-takers).
The extent of land allocation in favour of the selected horticultural crops is computed
across different levels of expectations and risk attitude. Again, the results are presented

separately for cauliflower and apple (table 6.13).

Price expectation is higher among farmers with larger holdings. Since, higher
expectation of price is generally influenced by the level of maximum price received by
the farmer, it can be assumed that farmers with large farm size have a better advantage in
terms of their bargaining power in the market and they tend to realize higher price for
their produce. The results also suggest that as the expectation about price increases, the
level of land allocation in favour of horticultural crop decreases. When the expected
production per ha of the farms is taken alone, there emerges a contrast between its
relationship with farm size and extent of land allocation in favour of both the crops. In
the case of apple, the expectation of production per ha increases with the increase in farm

l size, and extent of land allocation increases as the production per ha improves. However,
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the same is not true of cauliflower where, farmers with expectation of higher production
per ha are found to have lower farm size and relatively lower extent of land allocation. As
far as the expected income from the crop is concerned, it was higher for larger farms for
both crops. There is 2 direct and positive relationship between the total income
expectation and level of land allocation to horticultural crops. The farmers, who have
higher income expectation from the crop, allocated higher extent of land allocation to
cauliflower and apple crops. This confirms that the income expectation does play an

important role in land allocation decisions of the farmers.

Table 6.13: Role of Expectations and Risk on Extent of Land Allocation in Favour of
Horticultural Crops

Cauliflower Apple
Farm Extent of land Farm Extent of land
Size (ha) | Allocation (a/EA) | Size (ha) Allocation
(#/ZA)
Price Expectation (Rs/kg)
Low Expectation 290 53.20 5.06 91.23
Medium Expectation 279 50.70 3.72 91.87
High Expectation 328 52.62 5.10 §9.23
Yield Expectation (Production/ha)
Low Expectation 3.27 58.71 3.20 87.45
Medium Expectation 3.22 50.09 5.38 90.01
High Expectation 2.04 4581 6.22 97.71
Income Expectation (Re/ha)
Low Expectation 2.08 46.48 3.05 88.54
Medium Expectation 3.27 50.64 344 88.31
High Expectation 3.00 57.69 5.89 92.66
Risk Coefficient
Safety-First 3.27 60.75 5.64 95.60
Risk-takers 2.63 44.29 3.84 86.05
Note:

1. In the case of expectation of yield, for cauliflower, the farmers with low, medium and high expectations are 21,
23 and 16 respectively and for apple it is 23, 23, and 14 respectively. In the case of expectations of total income
for cauliflower, the farmers with low, medium and high expectations are 13, 28 and 19 respectively and for appie
it is 14, 12 and 34 respectively. In the case of risk coefficient, for cauliflower, the farmers with Safety-First and -
nsk-takers are 28 and 32 respectively and for apple it is 30 and 30 respectively
Source: Primary Data

Coming to risk attitudes, it is the small farms that take more risk in their production
decisions. In regard to apple and cauliflower, Safety-First farmers have higher farm size,
whereas farmers with risk-taking behaviour have relatively low farm size. However, the
extent of land allocation in favour of horticultural crop by risk-taking farmers is lower
than Safety-First farmers. Due to higher income and lower food consumption

requirements as also low variance, farmers who allocated higher amount of land in favour
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of horticultural crops are found to have performed better in terms of Safety-First position.
It confirms that the overall risk of consumption and production did play a significant role
in explaining the land allocation decisions of farmers. Higher risk of consumption and

production jointly influence the extent of land allocation.

6.5.4. Determinants of Land Allocation in Favour of

Horticultural Crops

In order to capture the role of risk and uncertainty in the land allocation decisions by
farmers, variables which have a direct bearing on farmers’ expectations about price and

income>>

were identified along with their focused revenue from the crop, variation of
crop revenue and farmers’ disaster level of income levels. Expectations about the price of
and income™ from the crop influence the prospective outcome that farmers expect from
the extent of land allocation to a given crop. In general, farmers who expect high price
and income from the crop are likely to have higher allocation of area in favour of the
given crop. The variable- focused income which is the mean value of the focused gain
and focused loss by the farmer®’ is also included. Higher variability of returns from the
crop is expected to adversely affect the land allocation decision. It is important to note
that while making the land allocation decision, the farmer takes different types of risks

that include not only the risk of production but also that of consumption among others.

Farmer enters into a trade-off situation while taking decisions on allocating area to
commercial crops. Higher food consumption requirements vis a vis the total food
production capacity of the land tend to influence the extent of land allocation to the
commercial crop. In other words, greater the food requirement at home, lesser will be the

extent of land allocation to horticultural crop by the farmer. It is not only food crop

% To deal with risk and to hedge losses effectively with land allocation decisions requires understanding
the individual farms expected future variability of income by potential crop (Sumner, 2004)

* The expected Income is obtained by multiplying the expected price and expected yield of the crop.

¥ Favourable and unfavourable outcomes results from most actions including land allocation decisions.
The degree of concemn for a particular outcome probably increases as the likelihood of its occurrences
decreases. Those extreme outcomes, which are still thought of as possible and which are of most interests
to the decision maker are termed as the focus gain and focus loss by the farmer (Webster and Kennedy,
1975)
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Tequirements or expenditures that are of vital importance to farmers, but also other home
expenditures like children’s education expenses etc. which are even more important.
Therefore, here the disaster level of income is used as a variable, which includes all
critical expenditures and food requirements at home. Disaster level of income is expected

to effectively higher allocation of land to high value commercial crops. The specification
of the equation is as follows

a/Y A =f(EP, EY, FY, IV and DLY)*

Where,

a/¥ A is the proportion of area under the crop a; (cauliflower or apple) to the total net
cropped area (3 A)

EP: Expected price is the price that farmers expects from the crop

EY: Expected Income is the income that farmers expects from the crop

FY: Focused Income is the mean value of the focused loss and gain by the farmer

IV: Income variability is measured by the standard deviation of output by using 3 years
farm level data and

DLY:: Disaster level of income is the minimum income requirement at home

The results indicate that income expectation and not the price expectation
influences farmers’ decision of land allocation to the horticultural crops (table 6.14). The
income expectation variable is positive and significant for farmers growing cauliflower
crop but, for apple growers it is only positive but not statistically significant. Expected
price variable is negative and insignificant for apple growers. Interestingly, for apple
growers, the focused income from the crop, which is the mean value of the focused gain
and loss from the crop, comes out positive and statistically significant. This is because
apple crop has a gestation period of production and as land allocation in favour of apple
is mostly inflexible in terms of reallocation to crops. Higher variation in the revenue from
crop is negative and significant for cauliflower crop. This explains how higher risk

adversely affected their land allocation decision. The disaster level of income has a

f6 The fog values are used for regression purposes
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negative influence on land allocation in favour of apple and cauliflower crops as the
coefficient is negative and statistically significant. This shows that higher food
consumption requirements and other critical expenditures do influence the behaviour of

farmers in their decision in regard to allocating land to high value commercial crop.

Table 6.14: Factors Affecting Land Allocation Decisions of Farmers Producing

Horticultural Crops

Land allocation as a In Favour of cauliflower In Favour of apple
Dependant Variable Coefficient Coefficient

Constant 6.130 {(4.336) 6.953 (7.662)
Expected Price 0.089 (0.386) -0.218 {1.673)
Expected Yield 0.142** (2.152) 0.027 (0.921)
Focused Income 0.076 (1.285) 0.103** (127)
Income Variability -0.167%* (2.207) -0.045 (1.593)
Disaster level of Income -0.280* (3.210) -0.253 ** (3.543)

Note:

1. Figures in the Parenthesis are t-values

ii. Cauliflower R2: 0.491 Adjusted R2 :0.444, N=60

Apple R2: 0.366 Adjusted R2: 0.307,N=60

iii. * and ** signifies level of significance at 1% and 5 % respectively
Source: Primary Data

6.6. Summary

Higher allocation of land in favour of high value crops like fruits and vegetables is
desirable from the point of view of not only raising the farm income and productivity of
the farmers but also to create high employment in this sector in India. Among economic
factors, both price and income are the major incentives for the farmers to decide on the
allocation of resources like elastic and inelastic factors of production, such as land. Here,
the major aim was to examine the relevance of uncertainty and risk on the land allocation
decisions by farmers which acts as a proxy for diversification towards horticultural crops.
Information about the farmers’ expectations are elicited and their risk attitudes measured,

they are then linked with the land allocation decisions.

There is a huge difference in the price expectations among the horticultural
producers which is influenced by the price received by them. Improvement in market
infrastructure that results in better price realization is likely to influence the price

k

expectations. Better expectation of prices results in use of more inputs by the farmers and
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higher price expectations improve the input-use propensity of farmers in terms of higher
intensity of labour, more willingness to pay for hired labour and more willingness to
reinvest profits in land and crop related activities. But, for the land allocation decision,
price expectation alone cannot explain the behaviour of the farmer. It is the output per ha
that is more important in explaining their decision. In other words, income expectations
by the farmers are critical in improving the land allocation decisions. Farmers, generally,
take into account the aggregate gain from the crop in their decision rather than referring
to the expected price of the crop. Their capacity to generate higher productivity along
with the better market prospects together explains farmers’ decision regarding atlocating
land to high value crops. It is important to build a market structure in order to influence
input-use propensities of farmers, but is not sufficient condition for improving farmers’
readiness to increase the inelastic factor of production i.e., land in favour of high value

crops.

By application of the risk coefficient measure, it is found that most of the
cauliflower growing farmers are risk-takers than risk averse. Over 61 percent farmers
growing cauliflower have a positive risk coefficient evidencing their risk-taking nature in
land allocation decision. In contrast to the cauliflower growers, most apple growers take a
safety-first position while taking the land allocation decision. The difference between
apple and cauliflower growers can be attributed mainly to the difference in the income
potential of the crop concerned; income potential is relatively higher for apple growing
farmers. In addition, most apple growers have large farm size as compared to cauliflower
growers, which again contributes to the difference in income between the two groups.
The farm size and access to non-farm income source are found to have played a
significant role in the risk behaviour of farmers. Farmers whose disaster level of income
is higher than the expected income from the crop can afford to be nisk takers as non-farm
income source would hedge their secure position. Family size is positive and significantly
correlated with the risk attitude. As the family size increases, the disaster level of income
is also expected to be high as family member require more food for consumption and

higher outlays for expenditures. This can influence the risk coefficient adversely.
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Auvailability of credit is positively related with the risk coefficient, indicating that risk-

takers could do so by having access to credit.
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Appendix 6.1: Farmers Experience with Price of Cauliflower (Rs/kg)

Expected | Frequency* | Minimum | Frequency | Maximum | Fregquency
Price Price Price
6 i 2 4 10 1
7.5 5 2.5 3 11 4
8 2 3 5 11.5 2
9 12 3.5 2 12 2
9.5 2 4 2 12.5 23
10 27 5 5 13 3
11 1 5.5 3 14 3
11.5 3 6 7 15 6
12 1 6.25 4 16.5 1
12,5 3 6.5 12 17.5 9
13 1 6.75 1 20 5
14 1 7 5 21 1
15 1 1.5 1
8.5 2
9 2
9.5 2
Note:

i.* In total, there are 60 farmers

ii. The mean value of expected, minimum and maximum price is Rs. 9.89, 5.58 and 14.25

per kg respectively

iit. The mode value of expected, minimum and maximum price is Rs. 10, 6.5 and 12.5 per

kg respectively
Source: Primary Data

Appendix 6.2: Farmers Experience with Price of Apple (Rs./kg)

Expected Frequency* | Minimum | Frequency | Maximum | Frequency
Price Price Price
8 1 2 1 20 5
11 1 4 1 21 1
12 1 5 2 22 9
13 1 6 9 24 18
14 3 7 1 26 6
15 6 8 7 28 9
16 15 g 1 30 5
17 3 10 16 32 5
18 8 12 8 36 2
19 4 14 5
20 12 15 2
22 1 16 6
23 1 18 1
24 2
. 25 1
Note:

1.* In total, there arc 60 farmers

ii. The mean value of expected, minimum and maximum price is Rs. 1741, 10.20 and

25.60 per kg respectively

iii. The mode value of expected, minimum and maximum price is Rs. 16, 10 and 24 per

kg respectively
Source: Primary Data
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CHAPTER VII

CONCLUSIONS AND POLICY IMPLICATIONS

Agricultural is still the vital sector of Indian economy as it contributes around one
fourth to the GDP and employs more than 58 percent of its population. Growth of
agricultural sector is contingent upon several instruments that include quality and
quantity of land, technological progress, market development and crop diversification.
The slow down in agricultural growth after mid 1990s was attributed to increased pattern
of specialisation, higher orientation towards a few food grains, incomplete agricultural
transformation and fatigue in major components of growth. These reflected in the growth
rates of area and productivity. Recently, diversification has assumed high importance in
the policy pertaining to growth of the sector. Policy makers have been tracking the
factors provoking diversification towards high value crops in the face of stagnant yields
of food-grains. The impact of crop specialisation on environment has dampened the
agricultural growth, and slow down in other instruments of growth. Interestingly, this
slow down forced a change and the shift is also necessitated by the opening up of the
market to the world. Sustained economic growth, rising per capita income and growing
urbanization have been causing a shift in the consumption patterns in favour of high-
value food commodities like fruits, vegetables, dairy, poultry, meat and fish products
from staple food such as rice, wheat and coarse cereals. All these situations made crop

diversification as an important buzz word in the agricultural sector in India.

Crop diversification is one of the sub-sets of a larger matrix of production
alternatives in the cropping sector that has several sub-components. These components
include first the diversity in the cropping pattern or spread of crops, and land allocation to
high value crops. It also includes change in the cropping pattern among different crops.
These components together and not in isolation affect the economy of the farmer in terms
of income and risk outcomes. It can be argued that a mere increase in the total number of
crops or more diversity in the cropping pattemn may not promise more income or less risk.

But, it is also specificities of diversification that decide on the income and risk effect. At
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the same time, impact of other components of diversification on growth of output is
dependent on several factors. The differences in dimensions of diversification and its
varying relationship with growth raise some important questions: Why do farmers need
diversification, and under what context? What provokes diversification? Secondly, as
there could be either growth inducing or depressing effects of diversification, under
which circumstances diversification assume more importance? Which is better process of
diversification take place, and in which direction it must move i.e. at the crop and

regional level? What are the areas of diversification and finally, diversification at what

level?

High Value Crops as a Case for Diversification in India

In India, after independence, both market and technology were under developed and
these were responsible for low income and higher variability in the returns to food and
non-food crops. It was then diversification was viewed primarily from the angle of risk
and food security. Diverssification, in terms of diversity of cropping pattern, was thought
of as one of the means to minimize risk and overcome food insecurity. The introduction
of Green Revolution was one of the steps towards changing the orientation of farmers in
India towards adoption of new and better technology. The Technology Mission on
Oilseeds (TMO) in late 1980s was an additional effort to improve the technology in
another crucial sector of agriculture in India. A mechanism of price support and subsidies
was operationalized to improve such fechnology-led diversification. This led to reduction
in the level of diversity among crops and increased concentration of cropping pattern as
large area was diverted towards a few prominent crops i.e., rice and wheat. Such
development initiative or policy came under critical lens, particularly after the
introduction of World Trade Organization (WTO) in 1995. Higher economic growth and
increased per capita income during 1990s, favoured the process of price-led
diversification as it was based on shifting of area towards crops whose demand and

consequently price were increasing at a faster rate.

There are many additional justifications for emphasizing on diversification towards

tligh value crops in India. On the basis of supply side conditions, the major factor that
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raises the need for diversification is the poor performance of agricultural sector in the
recent past. Policy initiatives in the past were blamed for present picture of gloom in
agricultural sector (Hazra, 2003, and Rudra, 1982). The emphasis on cereal production
over the last three decades in India has resulted in low output prices and profitability for
cereals which led to dampened agricultural growth (Barghouti et al. 2004). As significant
amount of area was shifted towards high value food-grain crops including rice, wheat and
maize, it led to emerging scenario of specialisation in many states. The increased
specialisation patterns resulted in the emergence of environmental concems and
sustainability issues that expounds on the need for diversification towards other high
value crops. Additionally, as rising population pressure has been squeezing agricultural
land for cultivation (Joshi et al., 2006) and several states in India are now hitting the
upper limit in use of fertilizers and irrigation; therefore there is need to look for

diversification towards high value crops as a policy option (Chand, 2005).

Diversification in favour of high value crops is also advised on account of several
demand-side factors. The present stage of poor performance in agriculture along with
structural changes taking place in the economy provided a new opportunity for
diversification. The consumption patterns in India has been shifting towards high-value
commodities like fruits, vegetables, dairy, poultry, meat and fish products from staple
food such as rice, wheat and coarse cereals. This is evident from the share of these
commodities in the total expenditure on food which increased from 34 percent in 1983 to
44 percent in 1999-2000 in the rural areas, and from 55 to 63 percent in the urban areas
(Kumar and Mruthyunjaya, 2002). In addition, trade liberalization and overall higher
growth in the economy has resulted in high returns from many non-food-grain crops due
to changes in the trade scenarto and changing consumption pattern. On such a backdrop,
the diversification of agriculture towards high value crops like fruits and vegetables is
suggested as a viable solution to stabilize and raise farm income, enhance agricultural
growth, increase employment opportunities and conserve natural resources (Vyas, 1996

and Joshi, 2005).
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Move towards Horticulture

Horticultural crops emerged as a significant case representing diversification dt;e to
several reasons. The value and productivity of horticultural crops is far higher than any
other crops. Available evidence shows that one hectare under horticultural crops (sich as
fruits) can generate an annual income of upto Rs. 20,000, in contrast to hardly Rs. 10,000
and Rs. 4,000 by rice and ragi respectively (Singh et al., 2004). Cultivation of fruits can
also generate employment to the tune of 860 man-days as against 143 man-days by
cereals In India, demand of horticultural crops and their exports have been continuously
increasing and it is expected to increase faster in the near future. The consumption of
fresh fruits was estimated at 25 kg per capita in 1981 and in 2001 approximated to 40 kg
per capita, an increase of 60% in the last two decades. The annual per capita consumption
of vegetables increased from 47 kg in 1983 to 76 kg in 1999. The overall increase in
vegetable consumption was about 53% during this period. Given the population base and
the fact that real per capita income levels increased at the rate of 3.4% per year between
1981 and 1999, the houschold expenditure on F&V increased at 5% per annum during the
period. It is understood that the relative significance of horticultural crops becoming
highly remunerative due to price. There is a need to enhance area under these crops as
there is a positive relation between an increase in the relevance of such crops and growth

in overall crop output (Joshi et al., 2006).
Research Issues and Gaps

Studies dealing with diversification cover a wide range of aspects and at the same
time there are plethora of ways to interpret the significance of changing diversification.
While dealing at macro level, the major debate is about the quantification and
significance of crop diversification in the growth of output. As noted, there are several
sub-components of diversification and each component affects growth in a different way.
In terms of diversification towards high value crops, many rescarchers argue that a silent
revolution of shift in cropping pattern towards high value crops is already under way
‘(Joshi, 2006, Vyas, 1996, Chand, 2005, Rao et al, 2004, Birthal et al,. 2007). But, how
the process of diversification has affected the growth of output in India. While dealing
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with this issue, many studies have dealt with the static aspects of diversification, without
emphasising the dynamic aspect. Actually, diversification affects growth both through
static and dynamic effects; a positive static effect of diversification would show a shift of
crop pattern in favour of high initial productivity crop. This does not, however, capture
developments in the technology of crops that changes over time and may alter relative
values of crops. Hence, it is important to consider the dynamic effects of diversification

that capture the concomitant movements of yield and cropping pattern change.

Any decision-making in the process of diversification towards high value crops
could be analysed at both macro (state or district) and micro (farm) levels. At the macro
level, such decisions are examined on the basis of price response models. However, there
are several limitations to analysing the changing land allocation decision using macro
level data. Measurement of supply response usually requires time series data for
quantities, cost and prices. Such data are not easily available least to think of reliability.
There is a partial coverage in terms of crops and area. As a result, a large number of crops
especially high value horticultural crops are found excluded from the analysis due to lack
of reliable time series data on these crops in India. Another limitation of these models is
regarding identification of the competing crops. Additionally, the macro level studies
mainly concentrate on crop price as the major economic factor shaping farmers’ changing
land allocation decision and seem to ignore income aspect. It could be hypothesized that
farmers with relatively higher level of productivity allocate more land to the crop with
lower price expectation. Hence, we have examined the link between price and income

with the shift in the cropping pattern decisions of farmers.

Fruits and vegetables are highly remunerative crops but these are also considered
risky crops. The major feature of the horticultural crops is that the prices of the crops
fluctuate widely even within a single season. Lack of any support price coupled with high
perishability of these crops makes the horticultural growers even more vulnerabie to risk
and uncertainty than growers of other high value crops like rice or sugarcane. In the event
of greater extent of risk and uncertainty, the importance of the same is high for the
farmers while taking land allocation decisions. At the farm level, the concept of

expectation is generally used in terms of a response to uncertainty involved in the
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production process. Farmer tends to have expectations about different economic
outcomes including price, yield and income. Therefore, we examined the link between
different expectations including price, yield and income in the land allocation decisions

by farmers.

Risk could also be generally considered a strong behavioural force impacting
decision on land allocation between food and commercial crop. A vital perspective of risk
is how far and how often retums unable to reach a below mean level of return. In this
context, risk is considered as the cost of decision in farmers’ decision pertaining to land
allocation to high value crops (Roumasset, 1976). The Safety-First principle (Roy, 1952)
accounts for such costs in analyzing farmers’ behaviour towards risk. Due to fluctuation
in the components of revenue from the crop, one can find two kinds of farmers; the first
group of farmers would prefer to be on safer side and hence their allocation decisions can
be explained by the income and yield variance of their crop as relative to the perceived
disaster level income of farm household. The second group constitutes farmers who
prefer to take risk in their land allocation decisions. Here, farmers are risk-takers as their
disaster level of income would be higher than the mean income from the crop produced
for commercial purpose. The farmers take risk by increasing allocation of land more in
favour of high value crop against the subsistence crop and take the risk about their food
consumption and the credibility of meeting other needs at home like education of
children, etc. But, not all farmers prefer to take such risk and hence keep their land
allocation low in favour of commercial or high value crops. They follow the principle of
Safety-First as they tend to realize low utility from the production of horticultural crops.
This often results in selection of low-risk crops that deters higher allocation to

horticultural crops.

In consideration of the gaps in available literature on the subject, we have chosen the
following research questions; what is the nature and extent of crop diversification across
states in India and its role in the growth of output in the agricultural sector? Whether the
process of crop diversification in India has been growth inducive or depressive? What is
the relative significance of economic and non-economic factors in diversification from

food crops to horticultural crops? Whether it is the relative price or relative income that
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matters more in when farmers decides to diversify towards horticultural crops? What is
the nature of price expectations of farmers and its relationship with other economic
factors such as crop yield, cost of production and input-use propensities? What is the
relative importance of different expectations i.e. price, yield and income expectations of
the farmers on their land allocation decisions? Are the farmers growing horticultural
crops averse to risk or not and what are the determinants of their risk behaviour? Does the
higher risk of production and consumption hinder land allocation in favour of
horticultural crop by the farmers?

Objectives of the Study
The specific objectives of the study are

(i) To investigate the relative role of diversification on output growth, and growth
inducive or depressive impact of changing process of crop diversification in
India,

(ii) To analyse the nature of price expectations of the diversified farmers, examine
its relationship with other economic factors and identify the role of different
expectations of price, yield and income of farmers on their land allocation
decisions? and

(iii) To estimate the role of overall risk of production and consumption on the

extent of land allocation in favour of horticultural crops by farmers?
Sampling and Methodology

Himachal Pradesh was chosen as an area of this study because of the higher
importance of horticultural sector in the agricultural sector (representative in terms of
value of the location guotient exceeding four) and moderate to high growth in
diversification toward horticultural crops over the past three decades. Shimla district and
Theog block has emerged out as the representative towards diversification towards
horticultural crops. Due to the difference in the nature of the crops within horticultural

sector, four villages were selected (two villages each for fruits and vegetables) from
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Theog block, as these villages (Govai, Sainj, Shilaru and Sandhu) are representatives in
diversification towards fruits and vegetables respectively. In the first two villages namely
Govai and Sainj, vegetables cover 72% and 84% of the total gross cropped area
respectively. Among vegetables, most of the diversification has been towards cauliflower
crop. In villages, Shilaru and Sandhu, fruits are grown at a higher scale. Apple is the
major crop in these villages that covers 85% and 89% respectively of total cultivated
area. Both, cauliflower and apple crops were chosen for this study in examining
diversification of land in favour of these horticultural crops. Sample of 30 farm
households (120 farmers in total) was drawn from each of the four villages following a

stratified and proportional random sample approach.

To address the major objectives of the study, primary and secondary data are used.
Secondary data cover 30 major crops for the past three decades across 17 states in India.
By using this secondary data, the decomposition model propounded by Minhas and
Vaidyanathan (1965) is employed to explain agricultural growth in terms of both static
and dynamic manner. For measuring the trend in area expansion and substitution, we
have used the method by Venkataramanan and Prahladachar (1980) in measuring gross
cropped area elasticities. To work out the economics of vegetable and fruit crop, different
concepts are used. Farm Management Studies concepts of cost and returns are used for
examining economics of vegetable crop (cauliflower). We measured the output supply
and factor demand equations from farm level data of cauliflower using the profit function
provided by Lau and Yotopoulos (1972). Only one vaniable, i.e., labour is treated as
variable factor as within the given region, the prices of other factors of production i.e.,
fertilizer, chemicals and irrigation do not vary across farmers. The expected price is used
for measuring the profit due to marked difference in prices received by farmers over any
single season. Net Present Value (NPV), Benefit-cost Ratio, Interna! Rate of Return
(IRR) and payback period are used to work out the economics of a fruit crop (apple). For
the purpose of identifying the relative importance of price and production risk, the
method by Barah and Binswanger (1982) is used where the gross revenue variability is
decomposed into price, yield and price-yield interaction components. The method of

weighted mean is employed to examine the significance of economic and non-economic
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factors in diversification decisions of farmers. Source of diversity in farmers’ response to
change in price of cauliflower is examined by analysis of variance (ANOVA). Elicitation
method is employed in obtaining the expectations of farmers of various economic
outcomes from the production of the selected horticultural crops. Farmers® expectations
are linked with their socio-economic and other characteristics along with their resources
allocation behaviour including land allocation. To account for the role of overall risk
including production and consumption risk, we measured risk attitudes of farmers under a
Safety-First framework propounded by Roy (1952). Regression method is used to
examine the role of risk and uncertainty on land allocation in favour of horticultural crops

by farmers.
Major Conclusions

At the macro (state) level, land availability is reaching its limit and therefore little
land is available for cuitivation. As a result, the role of substitution effect has been
continuously increasing over a period time. This has shown that avenues of increasing
growth through area increase are weak. Therefore, there is a need 1o look for other factors
for increasing growth including crop diversification. The trend in growth rates of overall
output illustrate that at the national level,-growth of crop output has been highest during
the decade of 1980s and that growth rate of output declined during the post 1990 period.
This trend in decline of the growth rate of output during 1990s is noticed in most of the
regions in India. The northern region, which benefited enormously from Green
Revolution, followed a specialisation-led growth. This region experienced poor growth
during the 1990s. On the other hand, southem and western regions also did not

experience higher growth duning 1990s.

The picture is a mixed-one regarding the typologies of diversification across states.
Some states exhibit high diversity in the cropping pattern but at the same time have less
proportionate area under high value crops. There is also no direct link between diversity
in cropping pattern and spread of crops. In terms of relationship of different components
of diversification with income and risk, income growth is higher in the states that had

witnessed increase spread in the cropping pattem. These states have also shifted higher
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amount of area to non-food grains. However, this effect was perceptible only during the
post-ltberalization period in India. Until early 1990s, states which followed Green
Revolution strategy were the major beneficiaries, but after the onset of liberalization,

these regions have performed relatively poor as compared to other states.

Among the components of growth, crop diversification has indeed become an
important source of growth during the post-liberalization period (1990s), and that
technological development has made the largest contribution to output growth during the
previous two decades. Region-wise, technological development continues to be the major
component of growth for northern region, but the effect of the same has declined over a
period of time. This is primarily due to decline in the yield of the specialized crops in this
region. For the eastern region, area expansion continues to be the major source of growth
in the absence of technological development and crop shifts. In the southern and western
regions, diversification has become an important component for growth primanly due to
declining area under for cultivation, non-availability of new land and stagnation in

technology development.

These regions also differ in terms of nature of shift of cropping pattern over a period
of time. Northern region is the only one, which through all the decades has been able to
shift the crop pattern towards the crops with better technological growth. Eastern region
has been able to achieve positive growth in productivity in crops towards which they had
diversified during the 1990s. Western and southern regions experienced high and
negative dynamic effect during 1990s. This raises the concemns of lack of technological
development in the crops that contributed highly towards output growth of the region.
Though, there was increased shift in the crop pattern towards high value crops during
1990s, the growth rate in those crop yields have declined. This has resulted in the growth-
depressing effect of diversification. This reflects that diversification towards high value
per se is not sufficient for increasing growth but it is also impertant that these crops
remain remunerative over a period of time, through proper technological and market
development; otherwise the gains from diversification will be meagre. At aggregate level,
for northern and eastern regions, it is more important to emphasis on increasing crop

diversification towards high value crops that includes non-food grain crops. It is
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imperative as these regions have higher level of specialisation in rice and wheat that
could have led to high vulnerability of these regions to external shocks. For southern and
western regions, it is more important to introduce new technology for many of the high
value crops, which are becoming important sources of growth.

For increasing diversification towards high value crops in India, it is vital to develop
irrigation facilities. Many previous studies have argued that irrigation was not necessary
for the growth of high value crops; but this can be questioned as many of the these crop
are highly water-intensive and require development of irrigation as a pre-requisite,
Interestingly, the regions, which have experienced higher variability in rainfall over the
last three decades, could not diversify their cropping pattem towards high value crops
including non-food crops. This has affected the impact of diversification on the growth of
output in these specific regions. It is clear that variability in climate has influenced the
process of crop diversification and thereby the growth of output in India. The availability
of number of labourers across states has significant influence on diversification towards
non-food grain crops but hardly so on diversification towards rice and wheat, Evidently,

non-food grain crops are highly labour intensive than rice and wheat crops.

The economics of vegetable (cauliflower) and fruit (apple) crop is worked out
independently keeping in view the differences in the nature of crops. In cauliflower
cultivation, use of resources including fertilizer, irrigation, chemical-spray and allocation
of land etc. to crop decreases as the farm size increases. This confimms that with the
increase in farm size, farmers face more resource constraints. As the farm size increases,
aggregate cost (C2) as well as paid-out cost of cauliflower production declines;
consequent on this, the decline in productivity and gross and net returns occur as the farm
size increases. Small farmers are able to obtain the highest productivity and retums from
the cultivation of cauliflower. In order to find the link of land allocation decisions with
farm size, all farm size were divided on the basis of proportion of area under cauliflower
crop in total net area. There are two categories: lower (<.50)} and higher (>.50) for land
aliocation to cauliflower. A comparison of diversified farmers within same farm size
category showed that farmers with higher level of land allocation gained more by a

decline in cost per ha as also increased net returns from the crop. This demonstrates that

198



increase in land allocation did prove remunerative and more profitable for all farmers
irrespective of farm sizes. By using different prices and output of cauliflower, the
maximum, expected and minimum net income over the paid-out cost bome by the
farmers have been are computed. The result illustrates that farmers who received high
income in the event of favourable market and weather conditions also lost the most when
both price and production crashed. There picture of gain and loss is different, when one
considers the same across different farm sizes; small and marginal farmers lost the most
when both the price as well as production suddenly crashed. But, medium and large
farmers gained relatively more in a situation of favourable price and production
conditions. It was the small and marginal farmers who bore the brunt of price and

production crash.

Efficiency analysis of cauliflower cultivation indicates that the relation between
profit and land is consistent with a priori notion only when price expected by farmers is
used, and not on the basis of current price. This might be especially so as prices of high
value crops like cauliflower fluctuate too widely and in the absence of any floor price,
farmers consider only the expected price in their decision-making. The coefficient of
capital is high and positive. The own price elasticity of labour is greater than one in
absolute value indicating an elastic response of factor utilization. On the other hand,
labour demand also responds positively to increase in endowments like land or capital
and increase in the expected price of the output. The high coefficient of capital indicates

its significance on the greater use of labour with increase in capital intensiveness.

Regarding the economics of apple cultivation, results illustrate that small and
marginal farmers have higher Net Present Value (NPV) as well as higher benefit-cost
ratio of apple crop production than large farmers. However, large farmers generally have
a lesser pay back period in getting returns from the crop. Large farmers also have lesser
Internal Rate of Return (IRR). This points to the better position of large farmers in
comparison to smaller farmers in terms of getting the total invested money back earlier.
They have low discount rate which is crucial in calculating benefits from apple
production. The simulation analysis presents some interesting findings: the change in

price from present year price to the price expected by farmer improves the position of
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small and marginal farmers who are found to perform better in all four measures of cash
flow analysis. Small and marginal farmer have higher NPV and Benefit-Cost ratio in
addition to lower pay back period and lower discount rate. But, when it comes to the most
favourable price received by the farmers, large farmers have better deal in all counts. This
goes to the advantage of large farmers in terms of their better bargaining power in the

market that helps them to fetch higher prices as compared to small and marginal farmer.

Undoubtedly, among the economic and non-economic factors, diversification in
favour of high value crops is better explained by price. It emerges as a most important
factor that influences decision making as it directly affects the income potential of crop.
At the same time, other non-economic factors are also significant in such decision-
making, but their effect on a fruit crop is different from a vegetable crop. Labour
availability for and food production from the land are critical considerations while
diversifying from food to apple crop, and the significance shifts to both irrigation and
productivity of the crop in regard to cauliflower. This is primarily because of the critical
importance of irrigation for cauliflower and its perishability compared to apple crop as
influencing factors farmer’s decision. Fruits can be grown in plenty in marginal areas
where irrigation is not assured, whereas, farmers’ inclination towards vegetable crop is
received only by assured irrigation facilities, which are mostly restricted to the

developed regions in India.

The differences in the decision-making in diversification between fruits and
vegetable crops lies in the degree of flexibility in crop, relative returns from the crops and
the consequence of shift of cropping pattern towards these crops on the allocation profile
of the farmer (higher extent of shift by apple growers make them specialize in apple,
unlike in the case of cauliflower crop). For the production of cauliflower, resource
availability at farm is more important for diversification decisions, unlike in the case of
apple, where availability of additional income source is vital. Interestingly, education is
inversely related to diversification decision by farmers growing apple as such decisions
are linked with increasing level of specialisation in apple cultivation due to it being a

perennial crop. Educated farmers are concerned with income as well as risk in the
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production system and hence, prefer more diversification than being fully specialized in
one crop,

There are a few similarities in the decision-making process of diversification
towards apple and cauliffower. Relative income from the crop substantiated crop
substitution decisions towards both the crops. This means that farmers take into account
the aggregate gain from the crop in their decision rather than depending solely on the
price signals. Their capacity to generate higher productivity and better market prospects
together explain farmers’ decisions. Thus, intervention in the technology and markets are
Concomitantly required than only harping on market improvement for increasing land in
favour of horticultural crops.

Expectation about different economic outcomes reflects farmer behaviour
(pertaining to land allocation) in response to uncertainty. In regard to price, there exists a
huge difference in the expectations among the horticultural producers and the same is
found influenced by the levels of price received by them over a period of time.
Improvement in the market infrastructure enables the farmers to realize price prevailing
in the large economy. This is likely to influence the price expectations in a positive
manner. Higher price expectations improve the input-use propensity of farmers in terms
of higher intensity of labour, more willingness to pay for hired labour and be more
willing to reinvest profits in land and crop related activities. However, for land allocation,
income expectations are vital. In other words, price expectation alone cannot explain the
land allocation decisions of the farmer, but, output per ha is more important. Price
expectations are important but it has relatively less role in allocation of inelastic factors
of production, i.e., land. It is income expectations of the farmers that are more critical in
determining the land allocation decisions. This explain that, though it is important to
build a market structure in order to influence better input-use propensities of farmers, the
same is insufficient for improving farmers’ orientation to increase the inelastic factor of

production i.e., land in favour of high value crops.

The results of risk decomposition of income risk into price, yield and their

interactions show a stark difference in apple and cauliflower crop. 52 of the 60 apple
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growing farmers experiences high variability in yield of the crop as compared to price
variability, whereas majority of cauliflower growers experiences high price variability
than yield (32 out of 60). In addition, the major beneficiaries of reduced price variability
are cauliflower grower and not apple growers. Stabilizing the yield of the crop would be
much more effective in stabilizing revenues of apple whereas stabilizing price, on the
other hand, is more effective strategy to reduce revenue risk of cauliflower growers. In
addition, there is a positive correlation between price and production of apple, whereas it
is negative in the case of cauliflower. This shows that apple growers who receive higher
level of production have also been able to receive higher price of crop. This is mainly
because they were able to sell their produce in different forms and at different and far off
markets like Delhi, Ahmedabad etc. Lack of such opportunity for vegetable marketing is

partially responsible for the negative correlation between production and price.

Coming to the role of overall risk including that of production and consumption in
land allocation decisions, farmers, who have ailocated less land proportion as of a total
net cropped area to cauliflower or apple, seem to have lower level of disaster income.
This indicates that food consumption and other requirements like schooling of the
children, other responsibilities etc, also have a role in land allocation decisions by
farmers. Interestingly, these farmers gets lower net income from the crop as compared to
farmers who have diversified more in terms of allocating larger proportion of area to
cauliflower and apple. More interestingly, highly diversified farmers experienced less
variance in the net crop income. Due to higher income and lower food consumption
requirements and low variance, farmers with higher diversification have performed better
in terms of Safety-First position. It means that the overall risk of consumption and

production did play a significant role in explaining the land allocation decisions.
Policy Implications
The specific policy implications of the results are as follows:

1. Diversification indeed has become an important source of agricultural growth in

India. Increased significance of diversification towards high value crops in output
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growth is accompanied by the slow productivity growth of high value crops. There
is need to emphasize on government intervention in the technology development of
high value crops in India which was otherwise being neglected by the policy
makers. Diversification towards high value crops per se, is not sufficient for
inducing growth but it is also important that these crops remain remunerative over a
period of time. That requires proper technological and market development,

otherwise the gains from diversification will be negligible.

. Both economic and non-economic factors influence farmers’ decision of

reallocation of land from food crops to high value commercial crops. Irrigation is
vital for diversification towards vegetable crops, whereas availability of labour is
crucial for diversification towards fruit crops. Therefore, there is a need for distinct
policies for fruits and vegetable sectors. Policy makers need to account for
differences in the nature of the crops while designing policies for enhancing
diversification towards horticultural crops.

Development and integration of markets are vital to increase farmer’s welfare. High
price expectations are positively linked with the prices received by farmers over a
period of time. Though it is dependant on market structure and integration. High
price expectations by farmers directly influence their input use behaviour in
addition to improving the aggregate productivity and output at farm level.
Additionally, better market integration influences the net focused gain by the
farmers which in turn affects farmers’ decision of land allocation towards high
value crops.

- While, taking the land allocation decisions, farmers attach more importance to
expected total net income from the crop and hence consider both the price and yield
in their decision-making. Relative incomes from the crops explain the crop
substitution decisions of farmers i.e., farmers calculate the aggregate gain from the
crop than consider only the price of crop. The capacity to generate higher
produc_tivity and availability of better marketing prospects together explains
farmers’ deciston. Thus, intervention in production technology and streamlining
markets are concomitantly required; harping on market improvement for increasing

land in favour of horticultural crops will not suffice.
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5. Price stabilization is more important for vegetable crops than fruit crops primarily
due to the higher level of perishability and lack of marketing options for vegetable
crops. A policy of price stabilization will be more effective to increase farmers’
orientation towards allocating more area to vegetable crops, whereas, for fruits,
yield stabilization is more important.

6. Farmers are concemned not only about crop-specific risk but also about their
aggregate production and consumption risk. So improving farmers’ orientation
towards high value crops require intervention in food grain markets by improving
the technology. Better technology in food crop can lead to increase in the
productivity of food crops which would help in reducing consumption constraints
for higher allocation of land to high value non-food crops. In addition, development
of labour market can be critical for land allocation decisions by farmers as it would
help farmers to earn more income and alleviate income constraints for

diversification.
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