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ABSTRACT In the past years, farmers suicide in India has 

become a major problem and denotes a social ill that could 
lead to a national tragedy. This article seeks to explain the 
phenomenon of suicide among Indian farmers. The article 
focuses only on economic factors to explain suicides. We 
have constructed a theoretical model, based on the 
assumptions which show that over-indebtedness, price of 
inputs, and uncertainty of the return on the technology 
used by the farmers can cause suicide. Therefore, we 
assume that over-indebtedness has a negative impact on 
the livelihood of Indian farmers and on their capacity to 
repay the debt. Consequently, an assumption is made 
between suicide and the decrease of utility on one side and 
suicide and an increase in prices for inputs on the other 
side. Ultimately, suicide becomes a rational and optimal 
choice that improves well-being in the sense that farmers 
are relieved from all burdens of material life. 

JEL Classification:D62, D63, 
Q12, Q14 
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Introduction 

Theoretical works on the economics of suicide often assume that economic difficulties 

are the common risk factors for suicide. In literature, suicide is typically analyzed from the 

microeconomic perspective under the assumption that an individual commits suicide as a 

consequence of rational choice (Kimenyi & Shughart II, 1986; Campaniello et al., 2012; Perry 

Bhukuth, A., Bazin, D., Khraief, N., & Terrany, B. (2019). The economics of 
farmers’ suicide in developing countries. Economics and Sociology, 12(2), 143-154. 
doi:10.14254/2071-789X.2019/12-1/8 



Augendra Bhukuth, Damien Bazin, 
Naceur Khraief, Bernard Terrany 

 ISSN 2071-789X 

 RECENT ISSUES IN SOCIOLOGICAL RESEARCH 

Economics & Sociology, Vol. 12, No. 1, 2019 

144 

& Hasisi, 2015). In psychiatric analysis the rational choice assumption of suicide is debatable 

(Pilpel & Amsel, 2011; Ho, 2014, Michel et al., 2017). However, it is considered that 

individuals at a terminal life phase as a result of illness are capable to take the rational suicide 

decision (Lester & Yang, 1996).  

Yang (1987) has used cost-benefit analysis to study the phenomenon of suicide. Its 

modeling is analogous to the supply-demand model. Specifically, in this static model, the 

intersection between supply and demand curves determines the likelihood of an individual to 

commit a suicidal act. In addition, Huang (1997) has carried out a microeconomic modeling 

analysis of a suicide bid. Under such an approach, he undertook an original analogy between 

an individual wanting to commit suicide and a worker who wishes to withdraw from the labor 

market. If the worker decides to allocate zero hours for work, he will leave the labor market. 

Similarly, if the individual undertakes to allocate an amount equal to zero effort to stay alive, 

he will renounce the ‘marketplace of life’. 

In contrast to the two models developed above, the one developed by Hamermesh and 

Soss (1974) is dynamic and therefore takes into account the timing issues. These authors have 

formalised the problem of suicide through a model of maximising an inter-temporal utility 

function. In this model the utility function depends on individual consumption, which itself is 

a function of age and permanent income1. 

Hamermesh and Soss (1974) also assume that the individual processes a discount rate 

which is considered for the entire period of his life. In order for suicide to become a choice 

that improves well-being2, the individual must reach the point where he will continue to live a 

negative expected utility. However, it is important to note that this does not necessarily mean 

that each future period is characterised by a negative net utility. 

The writings defended by Hamermesh and Soss (1974) have found a theoretical 

extension. Thus, Koo and Cox (2008) have extended the analysis by substituting the 

permanent income hypothesis by the use of relative income. Relative income is assumed to be 

a function of human capital. In extenso this will also mean that the relative income of an 

unemployed person depreciates because the unemployed person loses the opportunity to 

develop their human capital through training whilst employed. The model shows how high 

unemployment may lead to an increase in suicide rates. The model of Hamermesh and Soss 

(1974) has also been empirically verified (Molina & Duarte, 2006; Neumayer, 2003; Viren, 

2005) to show a significant correlation between the economic cycle and the suicide rate. 

Here we develop a model in which uncertainty in the productivity of the technology 

plays an important role in the decision of committing suicide. Our goal is to show the debate 

on the issue of farmers suicide in India.  

Suicide is a very complex phenomenon associated with psychological, economic, 

cultural and social factors (Dongre & Desmukh, 2012). All these factors can also be 

interrelated pushing individuals to commit suicide. However, we do not want to analyze the 

complex phenomenon of suicide itself. Instead, we only want to present by means of a 

theoretical model the economic causes of suicide among farmers in India. Indeed, according 

to Merriott (2017) suicide in India is associated with socio-economic factors rather than 

mental health problems.  

For this reason indebtedness is considered as the main cause of suicide in India 

(Merriott, 2017; Kennedy & King, 2014; Irengbam, 2012; Mishra, 2008) but in addition there 

are other factors which explain farmers suicide, such as the prices of farm produce, poor 

                                                 
1 Permanent income is the income stream for perpetual wealth in the broadest sense of the economic agent. 
2A farmer can put a negative value on his life so that suicide becomes the better option when there is zero value. 
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irrigation, increased cost of cultivation, and access to informal credit markets (Dongre & 

Desmukh, 2012).  

According to Sarmistha (2002), small farmers may no longer borrow from banks 

because of over-indebtedness. In addition, financial institutions generally refuse to extend 

credit to the agricultural sector. Indeed, the State in India does not subsidise anymore on 

irrigation infrastructure. So to improve their yields, farmers are thus forced into debt to 

purchase water pumps. And thus, no longer able to rely on bank loans, farmers are financed 

on the informal credit markets (usually relational) such as moneylenders and pawnbrokers.  

Hence given the excessive borrowing from moneylenders, input dealers have become 

the authoritative source of credit financing. Local lenders are expelled and replaced by 

lenders/traders from different ethnic groups and castes who like to lobby for aggressive or 

even violent means to recover their money. This threat and the shame of not being able to 

repay their debt then leads some farmers to suicide (Mishra, 2008). According to this author, 

those affected by suicide are mainly small farmers who have no alternative income to meet 

the risk of loss of crop. 

 

According to Mishra (2014), there were 284,673 suicides of farmers in India over the 

period from 1995-2012, most of which came from cotton producing States.  

 

“The states of Madhya Pradesh and Maharashtra with large cotton-growing areas 

and with relatively higher incidence of farmers’ suicides, in contrast to the all India trend, 

show an increasing trend in recent years.”(Mishra, 2014) 

 

Indian States which were most heavily impacted are those who have adopted the 

culture of Genetically Modified Organisms (GMO), whereas the data from the Department of 

Indian National Crime highlight that over the period of 2010-2012 the three-year average 

suicide rate for male farmers (per 100,000 people) in the State of Maharashtra was 41.8, with 

Vidarbha considered as the epicentre of farmers suicide, but which is not the only area 

affected by the issue. In this region 95% of farmer suicide victims were heavily indebted. The 

suicide rate for farmers has also increased in recent years for Madhya Pradesh, a 

predominantly cotton growing state (after Maharashtra).    

We assume that the economic factors in the world of consumerism where well-being 

and social position of households depend only on their economic success can explain the 

decision to commit suicide. In addition this paper links suicide with the technology used by 

the farmers but also to the prices of inputs and consumption goods. The technology variable 

can be replaced by any other factors which can explain suicide.  

Indeed, Gruère and Sengupta (2012) show that there is a relationship between cost of 

production, technology, and farmers suicide. According to Rao and Dev (2009) the living 

standards of farmers using GMOs have improved. Farmers who grow transgenic cotton, 

mainly finance purchasing chemical fertilizers, pesticides, and seeds through borrowing. If the 

crop fails due to a lack of rain, or because of other factors that affects the plants, then the 

farmer is no longer in a position to meet loan installments, which, in turn, drives many of 

them to suicide. Consequently, the differences in yields between various farmers do not only 

come from their personal characteristics (education) and endogenous factors like the access of 

irrigation (Sadanandan, 2014), but can be attributed to the technology itself. 

Thus, we develop a model that links suicide to economic factors. The model takes into 

consideration micro and small enterprises or farmers who do not have enough financial 

capital to sustain the economic development of their enterprises and who are more prone to 

commit suicide. The originality of our approach lies in the consideration of uncertainties in 
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the technology adopted by the producers, and price changes (to reveal the suicide of farmers) 

of resources. These two factors are crucial variables in the analysis of farmers suicide in India. 

In the situation described above, producers or farmers have an option to take on debts, 

with the non-expected adverse effect that when the individual is indebted suicide may become 

a rational alternative when the cost of living becomes unbearable (Dandekar & Bhattacharya, 

2017). 

Thus, we show that suicide can be caused by four factors: 

 

1. High-interest rates 

2. Uncertainty related to the performance of the technology 

3. Higher input prices 

4. A loss of expected utility 

To develop the suicide model samples of small farmers in India are taken into 

consideration.  

Currently there is a debate on farmers suicide in India. Some authors relate farmers 

suicide to the technology adopted in GMO seeds by small farmers to improve their production 

(Jayaraman, 2004; Dandekar & Bhattacharya, 2017).  

For a discussion on the issue of farmers suicide and bio-technology see for instance 

Thomas and de Tavernier (2017). We must consider the fact that technology can have a 

negative effect on small farmers if technology is not well utilized. Hence, this study 

contributes to the existing economics of suicide literature in two ways:  

i) The relationship between farmers suicides and increase of agricultural input prices 

is investigated by incorporating indebtedness 

ii) Building a theoretical model which provides a background and clear understanding 

for future empirical research concerning farmers suicide in developing countries 

such India 

Our paper is organized into five sections. In the second section, we argue that suicide 

is due to the high-interest rates and technological uncertainty. In the third section, we explain 

the suicide of producers through the decrease of their utility. Subsequently, in the fourth 

section, we remove the assumption of constant prices in order to highlight the impact of price 

changes on the usefulness of the producer. In the fifth and last section, we present our main 

conclusions. 

Theoretical model 

For the model we are looking at a simplification of an economy composed of a farmer 

who produces a quantity Q and consumes a good C. We hereby recognize that this small 

farmer acquires inputs on credit knowing that he/she has also the ability to borrow on the 

formal credit market and the informal credit market. Therefore, the interest rate r varies with 

the market price. It is also believed that the interest rate set on the informal market is greater 

than the interest rate on the formal market (Bottomley, 1963). For a study on the formation of 

the interest rate in the informal credit market see for instance Bhukuth et al., (2018).   

Thus, in our model, the farmer suicide is explained by three arguments:  

 the uncertainty regarding the yield advantage of technology (the technology can be for 

example the transgeniccotton seeds or any other technology) 

 the indebtedness of the farmer  

 the change in production costs and output prices which negatively affect the 

producer’s welfare 

We start by considering a farmer who chooses to adopt the new technology which we 

denote as S. This technology can theoretically increase the production of farmers and 
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minimize the cost, for example, the cost of phytosanitary (insecticides, pesticides) used can be 

reduced if the new technology is adopted (GMO seeds). We assume that this new technology 

is risky and the farmer cannot accurately determine its performance. 

“Such uncertainty will be represented by a random variable that follows a uniform 

distribution on the interval [0, 1]. Thus, when 0 , the risk is zero and when 1
uncertainty is high.” 

The expected result, noted y~ , depends on the amount of labour L of the farmer, the 

quantity of insecticide I and the new technology S. 

We further assume that the farmer buys seeds and insecticides at successive prices sP  

and iP  that are assumed to be exogenous. Insecticides are used by farmers to increase yields 

of seeds and make them more resistant to insects. So, the total cost is given by

 SPIPC SiT  .  

The expected return can be written as follows: 

 

   SgEILfy )(,~           (1) 

 

We assume here that the functions f and g are twice continuously differentiable and 

concave on IR with their arguments. 

 

The farmer uses an amount of credit to purchase inputs (S and I), and we assume that d 

is related to the amount of debt borrowed. Dis the total amount of debtthatthe farmer 

mustrepay backat the end of the season periodand r isthe market interest rate. The total 

amount of debt D that the farmer has to pay is: 

 

)1( rdD            (2) 

 

The amount borrowed is used to pay the costs of inputs resulting in: 

 
𝐷

(1+𝑟)
= 𝑃𝑖𝐼 + 𝑃𝑆𝑆 and subsequently: 

 

   rSPIPrdD Si  1)(1        (3) 

 

The farmer maximizes his expected profits given exogenous output price y yP .  

Then the expected profit maximization equationcan be expressedas follows: 

 

   rSPIPyPE Siy  1)(~          (4) 

       rSPIPSgEPILfPEMax SiyyrSL  1)()(,)(,,       (5) 

 

The first order conditions for expected profit maximization are: 

 

  0,
)(

 ILfP
L

E
Ly




         (6) 

  0)1()(
)( '  rPESgP

S

E
Sy 




        (7) 
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 rPILfP
I

E
iIy




       (8) 
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Equations (7) and (8) together offer the following relationship: 

),( ILf I =   )(' ESg
P

P

S

i  

This relationship implies that the marginal productivity of insecticide increases with 

the adoption of the new technology, ceteris paribus. Thus, the new technology helps not only 

to reduce the insecticide usedbut also to increase its efficiency. 

 

From equation (7) we are able to determine at what interest rate the farmer begins to 

invest, thus: 

  1)(*'*  ESg
P

P
r

S

y
        (9) 

For the interest rate to become positive, it means that  
y

S

P

P
ESg )(*'  . 

The interest rate depends on: 

i) the average level of uncertainty,related with performance of the new technology 

ii) the marginal productivity of the new technology, which isinversely proportional to 

the seed price 

A positive interest rate implies that  
y

S

P

P
ESg )(*'  where the value of the marginal 

product of technology exceeds the prices. 

From equation (3), we can determine the level of credit requested by the farmer as 

follows: 

 
  SPIPd Si          (10) 

 

The level of requested credit is a function of the equilibrium quantities of production 

factors. Since the interest rate is a positive function of the marginal product of new cotton 

seeds, if he wants to obtain a high credit level from the lender, the farmer will hide the reality 

and will pretend that the profitability of new technology is certain. In that case, if the farmer 

obtains a high amount of credit while θ is close to 1, he will eventually be unable to repay his 

debt. Thus, the uncertainty about the performance of new technology together with the 

requested amount of credit could be the origin of indebtedness which then in turn becomes a 

major and proximate cause of farmer suicides in India. 

Decline of the farmer utility as a factor to suicide 

The Hamermesh and Soss (1974) economic theory of suicide was the first study to 

apply the utility maximization framework to suicide. In our model, we use their framework 

and we assume that in order for suicide to be an improvement of well-being that the 

individual commits suicide when the value of her/ his utility falls to or below a certain value 

U (the minimum utility for which suicide becomes an optimal choice). 

We explain the decline in the use of utility from the farmer as being the cause of 

suicide. Therefore, the farmer must maximize his/her utility. We assume they consume only 

one good C.  

Hence, its utility function U is of the following form: 

 

 CUU             (11) 
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We consider the following standard assumptions: 0' U  and 0" U .  

 

The farmer’s income constraint can be written as follows: 

 

    drSgEILfdryC )1()(,)1(~         (12) 

 

The farmer maximizes his utility function subject to income constraint. Thus given the 

Lagrange multiplier  , the program can be written as follows: 

 

   CdryCUMax  )1(~(.)         (13) 

 

    



 CUCU

C

'' 0
(.)

       (14) 

  0,
(.)

 ILf
L

L



         (15) 

  0,
(.)

 ILf
I

I



         (16) 

   0)1()(
(.) '  rSgE
S





        (17) 

    0)1()(,
(.)

 CdrSgEILf 



      (18) 

From equation (17) we can write the interest rate equation as: 

 

 SgEr ')()1(           (19) 

 

And from equation (18), we can define the amount of good C consumed by the farmer, we 

obtain: 

 

    drSgEILfC )1()(,           (20) 

 

Then substituting (19) into (20), we find: 

 

     dSgESgEILfC ')()(,          (21) 

 yC ~  dSgE ')(          (22) 

 

Sic stantibus ceteris paribus the consumption of good C depends on the productivity 

of the new technology and on the average level of risk associated with technology (or risk of 

change in the weather) and the level of debt.  

For a 0 (that is to say, in the absence of uncertainty), the consumption depends 

only on the crop yield. When the farmer reaches a point where to continue to live will bring 

him a negative utility, to improve his well-being, he will opt to commit suicide (Hamermesh 

and Soss, 1974). 

We assume that U the minimum utility level below which the farmer chooses suicide 

is: 

 

U = )(CU            (23) 



Augendra Bhukuth, Damien Bazin, 
Naceur Khraief, Bernard Terrany 

 ISSN 2071-789X 

 RECENT ISSUES IN SOCIOLOGICAL RESEARCH 

Economics & Sociology, Vol. 12, No. 1, 2019 

150 

Given the monotonousness of preferences: 

 

)(CU ≤ 0  C ≤ 0         (24) 

 

Therefore: 

 

 yC ~  dSgE ')( ≤ 0        (25) 

 

We replace d by:
 r

D

1
 we have: 

 yC ~  
)1(

)( '

r

D
SgE


 ≤ 0       (26) 

 

The Indebtedness implies the decline in the consumption level, ceteris paribus. The 

consumption level C becomes negative if 
 

y
SgE

r
D ~

)(

)1(
'


  (in other words, the ability to 

repay debt exceeds the farmer’s total return).  

If the yield of the technology decreases this will also imply the aggravation of the 

indebtedness state and therefore suicide to become a choice that improves the farmer’s well-

being.  

 

Why do the debt levels decrease with the average level of risk? 

 

In fact, we argue that risk-averse farmers would be more likely to not adopt the new 

technology. Analytically, to assess the impact uncertainty of expected yield, from the 

adoption of new technology, onthe marginal utility of farmers, we replace C in equation (13) 

and we have the following equation: 

 

 (S)d)g'E(-y~  '  U         (27) 

 

The equation (27) states that if the degree of uncertainty is high that the marginal 

utility of consumption is low. In fact, if the farmer chooses the risky technology, the 

probability that he/she finds themselves in a situation of indebtedness increases. As a result, 

the utility level falls below a certain threshold U .  

At last, if the initial amount of credit increases, the marginal utilityof the 

farmerdecreases and he will be unable to satisfy his consumption good demand. The utility 

can also decrease when the prices of input increase. 

Price effects 

We have assumed in the last section that prices were exogenously fixed to unity. But, 

what are the impacts of variation in prices upon the Indian farmers behavior?  

We now consider that the prices are endogenous (different to unity) and vary in 

relation to the market forces. We assumed that yP (the market price of output), iP (the market 

price of insecticides), sP (the price of the technology) and cP  (the price of consumer good C) 

are all endogenous.  
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Thus formally, the new maximisation function of the expected profit is given as 

follows:  

 

       rSPIPSgEILfPEMax SiyrSL  1)())(,()(,,      (28) 

 

The first order conditions maximizing the expected profit are: 

 

  0,
)(

 ILfP
L

E
Ly




         (29) 

  0)1()(
)( '  rPESgP

S

E
Sy 




       (30) 

0)1(),(
)(

 rPILfP
I

E
IIy




       (31) 

 

In order to better understand the impact of the variations in prices on farmers behavior 

from equation (30) and (31) we are able to extract two relations (32) and (33): 

 

)()('

)1(

ESg

r

P

P

S

y 
           (32) 

),(

)1(

ILf

r

P

P

II

y 
           (33) 

 

Assuming that the interest rate set, the higher the marginal productivity of the 

technology the higher will be the demand for the new technology and the higher the level of 

price PS.  

Hence, this implies an increase in the quantity of output supplied and a decrease in the 

level of Py.  

By consequence the ratio 
S

y

P

P
 decreases. 

If the interest rate increases, it means that the demand for credits is decreasing and the 

rate of investment is diminishing, which does not favour the fast spreading of the new 

technology. Subsequently, when the price of the technology is lowered, the quantity of output 

supplied is reduced and its price Py is increased.  

By consequence, the ratio 
S

y

P

P
 increases. In contrast, if the interest rate diminishes 

there is an increase in the diffusion of the new technology, so that the quantity of output 

supplied will decrease and therefore its price Py is increased. 

Moreover, the adoption of the new technology aims to diminish the use of pesticides 

(for example Bt seeds technology is resistant to American bollworm 

pest(Helicoverpaarmigera) and also to reduce the price PI. This implies that the ratio 
I

y

P

P

increases. 

If the average level of risk associated with the new technology increases, the rate of 

diffusion of the new technology Bt decreases and the price Ps is reduced. This implies that the 
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quantity of output supplied is reduced and its price Py is increased. Consequently, the ratio of 

price 
S

y

P

P
 increases. 

By subtracting (31) from (26) we have: 

 












 r)d(1

P
-y~  S'

yP
U          (34) 

 

If the ratio 
yP

SP
 decreases, the marginal utility of the farmer increases. For a level of credit nil, 

the marginal utility reaches its maximum point and it depends on the expected income. 

For example, the prices of cotton fluctuate over time and depend on the level of supply 

and demand, which is influenced by policies in different producing countries. The subsidies 

given to cotton producers (in the USA and in the European Union) have the effect of reducing 

the price of the product on the global market. The reduction of the international price of 

cotton has negative effects on Indian farmers utility (mainly small planters). The marginal 

utility of Indian farmers decreases and the level of utility may reach the threshold U below 

which is when suicide becomes a rational and optimal choice significantly improveing their 

well-being. 

In other examples, the price of Bt seeds being high, farmers buy the seeds on the 

alternative market at a lower price but remains higher than the price of traditional seeds. The 

problem seems to be attributable to the motivation of farmers who want to increase their 

profit margins and who have resorted to alternative or informal markets. This trend appears to 

be verified in other countries as this is the case for instance in China and as well as Argentina 

(Qaim & de Janvry, 2003). 

Bennett et al. (2004) show that the yield of GMC is lowered because it is cultivated on 

small areas due to the cost of seeds and farmed on the soil of worst quality which cannot 

ensure higher productivity of plants. These scholars suggest that Indian producers failed to 

correctly apply the operating instructions of suppliers. Moreover, basing their hope on the 

resistance of GMC, they have reduced the use of insecticide in the first year of cultivation 

making the plants vulnerable. The following year they had to increase the number of 

insecticides, as well as the quantity and the duration of spraying. The guarantee of a long-term 

resistance to GMO crop is not assured as the resistance decreases with time leading producers 

to use ever more insecticides. 

Conclusion 

In this paper we question the relationship between new technology and an increase in 

farmer suicide. The use of informal credit market reflects the imperfection of the credit 

market (Braverman & Guash, 1986). This imperfection, as well as the over-indebtedness, 

draw our attention to the insurance sector, where insuring against risk has similar 

preconditions of indebtedness and ultimately to over-indebtedness. This dramatic 

phenomenon is reflected in the facts.  

Our analysis tends to consider that the market concentration of new technology leads 

to indebtedness especially among small and uneducated farmers who are unable to use 

technology efficiently. It seems that the credit concern is to access the credit at usurious rates. 

The usurious rates (credit is taken with moneylenders), in general, are higher than the market 

rate, and the debt service grows faster than the repayment capacity of the farmer households 
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which leads the households to a situation of over-indebtedness (Bottomley, 1963; Krishna et 

al., 2003). According to these findings, it seems plausible to suggest that farmers would be 

more likely to commit suicide because their space of possibilities is reduced as the debt 

becomes unbearable. 

According to our theoretical model, we believe that policy proposals would become 

efficient if they were oriented toward supplying farmers with the following spectrum of 

choices:  

 liberalization of the seed markets (anti-trust laws) 

 promotion and improvement of the credit system  

 and creation of an efficient insurance program against the risk of crop loss. 
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