
 

 

 

    Abstract— Agriculture is the riskiest business in India as Indian 

agriculture is highly dependent on monsoon rainfall. In this context, 

analyzing the production risks and farmers attitude towards risk is 

very important.  The present study has made an attempt to study the 

production risks of maize which is the third most important cereal 

crop in India next to rice and wheat.  The risks identified other than 

human risk were natural, market, institutional, input, price and 

technological risks. Based on the data analysis, we could infer that 

there was significant difference between the recommended dosage 

and applied quantity of seeds, Phosphorus, Potassium, labour and 

number of irrigation for maize cultivation.   The risk attitudes of the 

sample maize farmers in three states were compared and the result 

showed that almost equal percentage of farmers were in risk prefer, 

risk neutral and risk averse groups.  The validation of the farmers in 

each risk group showed that their socio economic characters played 

major role in retaining them in the same risk group. 
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I. INTRODUCTION 

Agriculture is the single largest private sector occupation in 

the country and is also considered to be the riskiest business. 

Risk is inherent in agriculture since it mostly depends on the 

vagaries of nature. Agricultural risks are exacerbated by a 

variety of factors, ranging from climate variability and change, 

to frequent disasters, uncertainties in yields and prices, weak 

rural infrastructure, markets and lack of financial services 

including limited span and design of risk mitigation 

instruments such as credit and insurance. These factors not 

only endanger the farmers’ livelihood and income but also 

undermine the viability of the agriculture sector and its 

potential to become a part of the solution to the problem of 

endemic poverty of the farmers and the agricultural labour. In 

this context, the present study attempted to analyze the 

production risks in maize farming in South India.  It is the 

third most important cereal crop in India next to rice and 

wheat (Ref.(1). The one third of maize production of India is 

from these three states viz., Andhra Pradesh, Karnataka and, 

Tamil Nadu.  
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II. DATA COLLECTION  

     The present study was carried out in two districts in each 

state through farmers survey.  In Tamil Nadu state, Dindigul 

and Perambalur districts, in Karnataka state, Davanagere and 

Chitradurga districts and in Andhra Pradesh Karimnagar and 

Medak districts were selected based on the largest area under 

maize cultivation.  

In each district 60 farmers were interviewed through pre 

tested interview schedule.  Totally 360 farmers were surveyed.  

III. METHODOLOGY 

Cobb-Douglas Production Function As one of the 

objectives of the study is to quantify the risk attitude of the 

farmers, the significant determinants of the maize yield has to 

be determined. Hence, Cobb-Douglas production function was 

used to find the determining factors of maize yield. Using the 

data collected, Cobb-Douglas (log-linear) production function 

was formed. The data was subjected to Ordinary Least Squares 

(OLS) to obtain the regression coefficients and coefficients of 

multiple determination. The function can be expressed as 

follows: 

ln Y = α + β1 lnX1+ β2 lnX2+ β3 lnX3+ β4 lnX4+ β5 lnX5+ 

β6 lnX6+U -----------                                               (1) 

Where, Y= Maize output in tonnes/ha  

X1 = Quantity of seed used in kg/ha  

X2 = Quantity of Nitrogen used in kg/ha  

X3 = Quantity of Phosphorus used in kg/ha  

X4 = Quantity of Potassium used in kg/ha  

X5 = Labour utilization in labour day/ha 

 X6 = Number of times irrigated for maize crop U = Error term 

Moscardi and de Janvry Approach The significant 

determinants of the maize yield have to be singled out to 

determine the levels of farmers’ risk attitude based on 

Moscardi and de Janvry econometric approach (ref 2). 

Assume that the randomness of net income that a farmer 

derives from yield uncertainty and assume also that from the 

relationship between input vector (X) and yield (Y) as 

represented by (1) for the production function, the coefficient 

of variation (cv) of yield is  

                    ------------- (2) 

 Where   is the coefficient of variation of yield; δyis the 

standard deviation of yield; μy is the mean yield and given 

factor cost (Pi) and a given product price (Py), the preference 

order can be maximized with respect to input levels. The 

resulting first order conditions are  

                  ------------ (3) 

Vidhyavathi, Balasubramanian
1
, Srikanthamurthy and Suganya

1
 

Production Risks of Maize Cultivation in South 

India 

6th Int'l Conference on Agriculture, Environment and Biological Sciences (ICAEBS'16) Dec. 21-22, 2016 Kuala Lumpur (Malaysia)

https://doi.org/10.15242/IIE.A1216028 131



 

 

Where Pi is the input cost; Xi the input vector (most 

significant input); Py, the output price; fi, the elasticity of 

production of the i-th input; Ks is the risk attitude parameter, 

while Ө and μ are as defined in equation (2) above. The value 

of risk attitude parameter was deduced from observed levels of 

products and inputs by solving equation (3) as follows  

                      ----------- (4) 

Equation (4) provides a measure of risk attitude Ks that was 

derived for each farmer from knowledge of production 

function, the coefficient of variation of yield, product price 

and factor cost and observed levels of factor use. Following 

Moscardi and de Janvry approach, the risk attitude parameter 

Ks was equally distributed to classify farmers into three 

distinct groups: 

i) Risk preferrer – low risk attitude parameter  

ii) Risk neutral – medium risk attitude parameter 

iii) Risk averse – High risk attitude parameter  

Garrett scoring technique was used to rank the risks and 

discriminant analysis were used (Ref (3) to validate the risk 

groups using socio economic characteristics of maize farmers. 

IV. RESULTS AND DISCUSSION 

The study included all size group of farmers namely small, 

medium and large group of farmers.  There was no significant 

variation among the size of holdings , all the analysis was done 

for pooled data. 

The study identified human risk as the major risk in maize 

cultivation (Table 1). Here, human risk was due to the 

unavailability of labour force and if also the labour force was 

available, small farmers could not afford to pay them due to 

the high wage rate prevailing in the study area.  
TABLE 1.MAJOR RISKS IN MAIZE CULTIVATION 

S.No Risks Identified Score Rank 

1. Human Risk 71.49 I 

2. Natural Risk 70.83 II 

3. Market Risk 51.83 III 

4. Institutional Risk 48.55 IV 

5. Input Risk 45.88 V 

6. Price Risk 45.01 VI 

7. Technological Risk 36.64 VII 

8. Other Risks 29.37 VIII 

The risks identified other than human risk were natural, 

market, institutional, input, price and technological risks. In 

the present study, human risk was due to the unavailability of 

labour force and if also the labour force was available, small 

farmers could not afford to pay them due to the high wage rate 

prevailing in the study areas. Unavailability of the labour force 

was due to the unwillingness of the labours to do agricultural 

works. The natural risk was due to the excessive rainfall. This 

excessive rainfall made the pollens of the maize to shed and 

this led to decreased percentage of pollination. So, there was a 

decline in the yield of maize. There were three regulated 

markets for maize in Dindigul District and in Perambalur; 

there was no regulated markets for maize. Even though, there 

were 3 regulated markets for maize in Dindigul, farmers were 

not selling their produce in these regulated markets due to the 

long distance between their maize field and the regulated 

markets and high transportation cost. Institutional risk was due 

to the change in Government and bank policies such as change 

in interest rates and rejection of bank loans by the bankers. 

This was also due to the irresponsible behaviour and sloth of 

the Government extension agents, because most of the 

Government extension agents were regularly selecting the 

same farmers for all the schemes and projects provided by the 

Government and marginal and small farmers were not at all 

selected for any welfare scheme provided by the Government. 

As a result of this lethargy of the extension agents most of the 

schemes were not reaching the targeted farmers. Input risk was 

due to the non-availability of inputs at the right time. Most of 

the farmers were facing input risk because of the non-

availability or delay in providing inputs by the State 

Agriculture Department offices. So, most of the farmers were 

purchasing inputs from the private fertilizer shops at a price 

more than Government fixed price. Most of the farmers were 

selling their produce to the local maize traders due to the long 

distance between the regulated markets and farmers’ field. The 

price for the produce was fixed by the local traders, so the 

farmers were facing price risk. Due to the lack of storage 

facilities also, farmers were forced to sell the produce to the 

local maize traders. Technological risk was due to the 

unawareness of farmers towards new varieties and techniques. 

This type of risk was due to the lack of communication 

between the Government extension agency and the farmers. 

Based on the data analysis, we could infer that there was 

significant difference between the recommended dosage and 

applied quantity of seeds, Phosphorus, Potassium, labour and 

number of irrigation for maize cultivation. But there was no 

significant difference between the recommended dosage of 

Nitrogen and applied dosage of Nitrogen in the study states. 

So, there might be variation in the yield of maize.   

Using the data collected, Cobb-Douglas (log-linear) 

production function was estimated and the results are 

presented in Table 2.  Among the independent variables, 

quantity of seed used, labour utilization and number of times 

of irrigation were found to be statistically significant at one per 

cent level and quantity of Nitrogen applied was found to be 

statistically significant at five per cent level in Tamil Nadu,  

These variables were positively influencing the maize yield 

and the usage of these factors had to be increased. 
TABLE II FACTORS INFLUENCING YIELD OF MAIZE 

S.No Variables Coefficients 

Tamil Nadu Karnataka Andhra Pradesh 

1. Constant 5.0648 

(0.4240) 

2.1111* 

(0.8657) 

8.9791*** 

(0.6109) 

2. Quantity of 

seed 

0.8384*** 

(0.1559) 

-0.2367** 

(0.0751) 

-.3874*** 

(0.0594) 

3. Quantity of 

Nitrogen 

0.0562** 

(0.0238) 

0.2626* 

(0.1076) 

0.4753** 

(0.1537) 

4. Quantity of 

Phosphorus 

- 0.0065 

(0.0077) 

0.7629* 

(0.2667) 

0.0321 

(0.2493) 

5. Quantity of 

Potassium 

- 0.0089 

(0.0071) 

0.1843* 

(0.0805) 

0.0478 

(0.3888) 

6. Labour 

utilization 

0.1343*** 

(0.0279) 

0.0138 

(0.0262) 

0.2432* 

(0.1190) 

7. Number of 

times of 

irrigation 

0.1292*** 

(0.0202) 

-0.0276*** 

(0.0057) 

0.0057 

(0.0123) 

 R2 0.7313 0.8145 0.7849 

 Number of 120 120 120 
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observation

s 

(Note: Figures in parentheses indicate standard error, 

***indicates one per cent significance, **indicates five per cent 

significance and * indicates ten per cent significance). 

But in Karnataka and Andhra Pradesh, maize farmers were 

underutilizing fertilizers especially phosphorus and potassium 

fertilizers and seeds were more than optimally used.  Irrigation 

water was overused in Karnataka whereas irrigation was is 

underutilized in Tamil Nadu and Andhra Pradesh.  Number of 

times of irrigation variable was not significant in Andhra 

Pradesh indicating scope for increasing maize yield through 

more number of irrigation. 

The significant determinants of the maize yield had been 

found to determine the levels of farmers’ risk attitude 

parameter Ks for each maize farmer based on Moscardi and de 

Janvry econometric approach and classified the sample maize 

farmers into three distinct risk attitude groups.  The results are 

presented in Table 3. The results showed that 33 per cent, 37 

per cent and 30 per cent of the farmers were risk preferrers, 

risk neutral and risk averse respectively. About 33 per cent of 

the sample maize farmers were risk preferring and this 

indicated that farmers were willing to take risk in maize 

cultivation because maize was very promising crop in terms of 

yield and stable price.   There was no regional variation among 

risk groups in between states. 
 

TABLE III. RISK ATTITUDE OF MAIZE FARMERS 

Sl.No Risk Attitude Risk Attitude 

Parameter Ks 

Number of 

Farmers 

1. Risk Preferrer 0 < Ks <1.106 120 (33.33) 

2. Risk Neutral 1.106 < Ks < 2.213 132 (36.67) 

3. Risk Averse 2.213 < Ks < 3.318 108 (30.00) 

The risk attitudes of the sample maize farmers in three states 

were compared and the result showed that majority of the 

farmers (37 percent) were risk neutral followed by risk 

preferrers (33 per cent) and risk averse (30 per cent). Here, 37 

per cent of the sample maize farmers were risk neutral towards 

maize cultivation.   

 
TABLE IV.VALIDATION OF RISK ATTITUDE GROUP FARMERS THROUGH 

DISCRIMANT ANALYSIS 

Sl.No Risk 

Attitude 

Number 

of 

Farmers 

Predicted Group 

Membership (%) 

   Low 

Risk 

Medium 

Risk 

High 

Risk 

1. Risk 

Preferrer 

120  

45.00 37.50 17.50 

2. Risk 

Neutral 

132  

18.20 61.40 20.50 

3. Risk 

Averse 

108  

23.30 46.70 3.00 
 

To validate the typology of farmers which was already 

classified through the risk attitude parameter Ks, discriminant 

analysis was used. Each category of the farmer was classified 

into low risk, medium risk and high risk (Table 4). Among the 

120 farmers in the risk preferring group, 45 per cent of the 

farmers were categorized as low risk preferring, 38 per cent of 

the farmers as medium risk preferring and 17 per cent of the 

farmers as high risk preferring in Tamil Nadu.  In the risk 

neutral group, 18 per cent of the farmers were categorized as 

low risk neutral, 61 per cent of the farmers as medium risk 

neutral and 21 per cent of the farmers as high risk neutral from 

the total of 132 farmers in that group. In the risk averse group, 

six per cent, 39 per cent and 55 per cent of the farmers were 

categorized as low risk averse, medium risk averse and high 

risk averse respectively. In the predicted group membership, 

low risk and high risk referred to the persons who could shift 

to other risk groups since they were nearer to next risk group 

whereas medium risk remained in the same risk group.  

The factors which influenced the risk attitudes of the sample 

maize farmers were age, major occupation, family size, 

proportion of maize income to total farm income and number 

of visits by extension agents to farmers’ field. Age, major 

occupation as farming and family size of the farmer were 

inversely related to the risk attitude of the farmer. The 

proportion of maize income to total farm income, occupation 

as farming with other occupation and number of visits by 

extension agents to farmers’ field were positively related to the 

risk attitude of the farmer.  The various issues created by 

different types of risks led to yield variation The  different 

kinds of risks involved in agriculture were interlinked. Human 

risk (unavailability of labour force) led to improper following 

of package of recommended practices. This led to improper 

maintenance of crop and in turn to decreased yield. Lack of 

marketing infrastructure (market risk) led to price risk. The 

presence of institutional risk reduced the interest of the farmers 

and made a way to technological risk. If there was shortage or 

non-availability of inputs at the needed time, it severely 

affected the yield and led to yield risk. All types of risks in 

maize cultivation were interlinked. It finally led to yield risk 

and reduced the yield of the crop.  Farmers were using private 

hybrid seeds and the cost of Government hybrid seeds was 

higher than private hybrid seeds. Apart from this non 

availability of Government hybrid seeds in sowing time forces 

the farmers to rely on private companies. Hence, steps have to 

be taken to reduce the cost of Government hybrid seeds. This 

in turn will induce the farmers to buy Government hybrid 

seeds and due to higher cost of seeds, farmers are using lesser 

quantity of seed than the optimal level. So reduction in seed 

cost will help the farmers to optimally use the seeds and get 

higher yield of maize. 
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