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Abstract: The existing literature on the agricultural crisis provided several factors that are directly and indirectly
responsible for the distress and disillusionment among farmers. While Indebtedness of the farmers seems to
be the major reported cause, the reasons that prompt the farmers to borrow money from individuals rather than
from institutions are varied and differ from place to place. So an indepth study on the farmers’ distress in
Andhra Pradesh is need of the hour. In this Study an attempt is made to analyse the factors that forced the
farmers to commit  suicides by using logistic regression analysis. For convienience this study is organised into
three sections viz., Section – I which is introductory to the study and the objective, methodology and
theoretical framework of the logistic regression analysis have also been presented in the same Section, Section
– II which analyses the factors forcing the farmers for commiting suicides and Section – III presents the findings
of the study, conclusions and policy implications.
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INTRODUCTION organized into three sections viz., Section – I which is

Indian economy is basically an agrarian economy and and theoretical framework of the logistic regression
even  now nearly 68% of workforce depends on analysis have also been presented in the same Section,
agriculture both directly and indirectly. Thus, it still Section – II which analyses the factors forcing the farmers
provides large-scale employment opportunities a major for commiting suicides and Section – III presents the
contributing factor  for this labour-surplus economy. It findings of the study, conclusions and policy
also contributes significantly to the foreign trade of the implications.
country. In this context, many studies are conducted on The existing literature on the agricultural crisis
the livelihood and mitigation of poverty and the provided several factors that are directly and indirectly
consequences of dependence on agriculture with a focus responsible for the distress and disillusionment among
on socio-economic aspects.  Problems such as rural farmers. While indebtedness of the farmers seems to be
poverty  and  livelihood  of  smallholdings,  differ  from the major reported cause, the reasons that prompt the
region to region and the intensity varies from person to farmers to borrow money from individuals rather than from
person. Area specific and in-depth studies on survival or institutions are varied and differ from place to place.
suicidies are a few in number and time has come for In some areas, it is the choice of crop without
researchers and academicians to conduct detailed examining the suitability of land for the crop or awareness
analysis of factors behind suicides committed by farmers of cost of cultivation and risk. With illiteracy, insufficient
in India. This attitude is spreading as a virus and farmers knowledge and extension services, the crop management
feel it is the only solution for them to overcome social and is resulting in crop loss. Further, many farmers are the
economic stigma attached to their poor performance and victims of deceipt of the seeds and pesticides dealers who
failure in agriculture, for no fault of theirs.  In this context, supply spurious pesticides that lack of sufficient
this study has been undertaken to identify factors behind attacking power and seeds of  poor quality. Nowadays
such suicidal temperament of heads of the farm agriculture in India has become more a gamble with either
households   in a region where farmers are committing recurring droughts or floods and farmers undergo a lot of
suicides out of despair.  For convienience this study is mental  tension  until  they  gather  the  fruits  of  the crop.

introductory to the study and the objective, methodology
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Marketing of the produce is another problem. Due to reported the highest number of suicidal deaths have been
uncertain prices, the difference between the expected and selected from the all the agro-climatic regions of Andhra
realised returns widens and the major victims are only the Pradesh. Visakhapatnam District in North Coastal Andhra
small and marginal farmers. (ACR1), Guntur District in South Coastal Andhra (ACR2),

Besides the above factors, exploitation also seems to Kurnool District in Rayalaseema (ACR3), Karimnagar
be high at various stages by commission agents, hamalis District in North Telangana (ACR4) and Mahabubnagar
(weigh-men) in the market. This adds psychological District in South Telangana (ACR5), are selected at the
pressure and leads to disappointment and distress. Social first level. Secondly, mandals were selected on the same
factors such as break up of the village community and basis from each of selected districts. The selected
reduced moral support of the community and family has mandals are Anakapalle (ACR1), Veldurthi (ACR2),
its own bearing for the distress among the farmers. Veldurthi (ACR3),  Konaraopeta (ACR4) and Kottur

Thus the various factors behind distress are more or (ACR5). Thirdly, all those villages in which suicidal
less similar across the country. Major among them are deaths are reported are selected for the intensive study.
market imperfections and economic, social psychological, Further to avoid bias in the process of analysing the data,
technological and institutional. For taking into households possessing similar features in the form of land
consideration, the results of earlier researchers, an attempt size are also selected against each selected deceased
is made in this study to understand and analyse the sample in each village, so as to view this as representative
problem of distress in agriculture in the State of Andhra of the selected village population characteristics. Since
Pradesh. the total number of deceased cases during the period of

MATERIALS AND METHODS comparison. The total samples including the controlled

The main objective of the study is to examine the
probability of being a sample household with distress as Theoretical Framework of The Logistic Regression: A
a result of the socio-economic conditions of the sample large number of variables in the social sciences are
respondents and to analyse the profile of the sample dichotomous i.e., male Vs female, literate Vs illiterate,
households to observe the factors which forced the Suicidal death Vs non-suicidal death and so on. To deal
deceased  households for committing suicide. The with such cases general linear regressions are not useful
methodology adopted to reach this objective is as and logit and probit regression models are of use in
follows: dealing with such dichotomous variables. Using the

This study is based on both primary and secondary above mentioned seven variables step-wise logistic
sources. The identification of the volume of the farmers’ regression of the following form was estimated.
suicides problem in the State is also based on the
secondary data. It is compiled from the published books
[1]. The primary data relating to socio-economic and
agro-economic particulars of the selected households
have been collected along with other data relating to Where
factors responsible for suicides among the farming Ln = Natural logarithm
community. A detailed schedule has been prepared for the
collection  of  the  primary data and canvassed to all the P = Probability of obtaining a suicide case
74 selected households in the selected villages. For the household.
conduct of an intensive study, Multi-Stage Sampling = The log odds ratio of suicide case
technique was adopted for selection of the area i.e. household.
districts, mandals and villages. Snowball Sampling = A coefficient on the constant term
Method is used for the selection of the sample = Coefficients of the seven independent
households. variables

For the purpose of selecting the sample villages and X = Independent variables and
households, the District in which the highest number of u = Error term
suicidal deaths is reported in the particular period the year
2004 (from 14.05.2004 to 30.11.2004) is selected at the first To explain the logit model, it is essential to know1

level. Hence, in the first stage the districts which have odds and odds ratios.  Probability is generally regarded as

Study was 37, a similar sample size was selected for a

cases came to 74 (37 deceased + 37 controlled).
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In our restriction a variable is added if it increases chi-square significance 0.05 and it is dropped if it increases chi-square significance2

by 0.1.
Before estimating, we need to point out that the non-suicide control household chosen by us in each village was restricted to similar3

land size and some visual similarities in the condition to that of the suicide case household of the village. The non-suicide control is
not meant to be a representative one for the whole village.
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the “natural” way to quantify the chances that an event outstanding debt per hector in rupees (X ), value of
will occur.  We automatically think in terms of numbers produce per hector in rupees (X ) and literacy levels as
ranging from 0 to 1, with a ‘0(zero)’ meaning that the event binary (illiterate–1, otherwise–0) variable (X ). These
 certainly will not occur.  But there are other ways of variables have been identified based on field experience.
representing the chances of event, one of which the odds A sample of 74 households of where suicidal cases are
has a nearly equal claim to being “natural”. Although ‘ ’ reported (37) and a control sample of same size where
can not be estimated from a case-control or cross- suicidal cases are not reported (37) are taken from the
sectional study, ’s can be estimated from such studies, same villages. 

’s provide information about odds ratios of interest. Using the above mentioned seven variables, step-
Thus, even though we can not estimate ‘ ’ in such wise logistic regression model is used in this study.  It is
studies and therefore can not obtain predicted risks, we specified as follows.
can , nevertheless, obtain estimated measures of
association in terms of odds ratio [2].

Widely used by professional gamblers, odds of an
event is the ratio of the expected number of times that an
event will occur to the expected number of times it will not
occur. There is a simple relationship between probabilities Where:
and odds. If ‘p’ is the probability of an event and O is the Ln = Natural logarithm 
odds of the event then, P = Probability of obtaining a suicide case

household.

SECTION – II X = Outstanding debt per hector in rupees

In this Section an attempt has been made to preset X = Literacy levels as binary (illiterate–1,
the statistical exercise for the Binary Logistic Regression otherwise–0) variable
to analyse the socio-economic factors that influenced the  to = Are the coefficients of the seven
farmers to commit for suicides. independent variables 

A Statistical Exercise for Logistic Regression:
Committing suicidal death in the situations out of their Using STATA – statistical package results have been
control can be explained by considering a binary system. estimated.  The  step-wise  logistic  regression  method
households where suicides are committed can be given a uses   the   chi-square   test   to  identify  which  variable
value (1) and households where suicides are not to  add  or drop,  automatically .  The  results  are
committed can be given a value (0) (non-suicidal- control interpreted  with  the  help  of  odds  ratio,  e ,  instead  of
household) in the studies of explaining the factors  behind the  actual  co-efficient,  as  the interpretation of odds
such cases. To identify relative risk factors, a sample of ratio  is more intuitive. It would mean that for a unit
households of both types has been considered and the change in the independent variable there would be a
selected independent variables are: Value of livestock in corresponding change in the odds ratio (probability of
rupees (X ), family size (X ), outstanding debt in rupees committing suicide vs. probability of not committing a1 2

(X ), value of agricultural produce in rupees (X ), suicide) .3 4

5

6

7

= The log odds ratio of suicide case
household.

= A coefficient on the constant term 
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*In order to get this value one has to multiply the value of odds ratio with thousand, since we are talking about the effect of a
thousand rupees change on the chance for committing for suicide. Then we have to multiply this value again with hundred since we
are expressing the chance in percentile terms. If we do this exercise we can get the value. The same procedure has been followed to
get the values mentioned in the above text. 
** In order to get this value one has to take the digit of the odds ratio (Table 1) which is appeared immediately after the decimal point.
Because, here we are talking about the affect of literacy status on the chance for the committing suicide
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Table 1: Results (odds ratio) of step-wise logistic regression analysis
Total model ACR1 ACR2 AG3 ACR4 ACR5

N 74 8 20 18 18 10
Live stock 0.9983149
(X ) (0.0009286)1

[0.070]
Family size (X ) 0.2335898 0.2251798 0.0045468 0.0805782

(0.2810399) (0.3224249) (0.0230661) (0.1656113)
[0.227] [0.298] [0.288] [0.22]

Outstanding Debt in Rs. (X ) 1.000073 1.0002033

(0.0000528) (0.0002053)
[0.168] [0.323]

Value of produce in Rs. (X ) 1.000051 0.99992849 0.9999497 0.99993584

(0.0000403) (0.0001261) (0.0000244) (0.0000484)
[0.209] [0.165] [0.039] [0.185]

Outstanding Debt/hect. 1.000026 0.1158969 1.000071
(X ) (0.0000247) (0.3647118) (0.0000556)5

[0.283] [0.493] [0.201]
Value of produce/ hect. In Rs. (X ) 0.99992326

(0.0000951)
[0.419]

Literacy 16.47958
levels (X ) (50.11486)7

[0.357]
Log-likelihood -3.9709523 -2.3514491 -6.5072365 -8.2226168 -4.2472571 -3.0284943
LR Chi 94.64 4.86 14.71 8.51 16.46 7.812

Prob>Chi 0 0.0275 0.0006 0.0746 0.0009 0.02022

Pseudo R 0.9226 0.5081 0.5306 0.341 0.6596 0.56312

1. Figures in the Round brackets are standard errors.
2. Figures in the Square brackets give Prob >|z|.

3. Logistic regression is the overall odds ratio  4. For each coefficient associated with a variable. Odds ratio is e i.

Thus, if  is i

positive then odds ratio >1, where as is negative then 0 < odds ratio <1. The variable are indicated in the order in which they were selected in the step-wisei

logistic regression

The results of the analysis of step-wise estimated The results of the Model indicated that if the value of
logistic regression models for victim (deceased) – and livestock and value of produce increase by Rs. 1,000/-
controlled households in the selected regions and for the each then the odds that the household is one with suicide
total  study area are presented in the Table 1. This victim decreases by 69%*  and 95% respectively and if
analysis  has  been  carried  out  for  the  entire  sample  of the amount of outstanding debt per hectare increases by
74 observations collected from 31 villages in different Rs. 1,000/- then the odds that the household is one with
agro- climatic zones in Andhra Pradesh. suicide victim increases by 2%. If the respondent is

The study is limited to 74 observations as this sample illiterate then the odds that the household is one with
alone is available as reported in various studies in the suicide victim increases by 47%**.
State of Andhra Pradesh. Independent variables selected An attempt is also made to estimate the results for
are seven in number to carryout the analysis. Among the five agro-climatic regions separately. In Agro-Climatic
these seven independent variables -value of livestock Region-1, there were only eight observations and
(X ), value of produce (X ), out standing debt per hectare estimation was possible only after excluding livestock1 4

(X ), value of produce per hectare (X ) and literacy levels (X ), outstanding debt per hectare (X ), value of produce5 6

(X ) turned out to be statistically significant in per hectare (X ), literacy levels (X ) from the model. Thus,7

differentiating suicidal household from non-suicidal- there were three independent variables to begin with.
control household. From these, only value of produce in rupees (X ) turned

1 5

6 7

4
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***In order to get this value one has to take the digit of the odds ratio (Table 1), which is appeared immediately after the decimal
point. Because here we are talking about the affect of a rise in family size by one person on chance for the committing suicide
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out to be the significant variable that differentiated hectare increase by Rs. 1000/- then the odds that the
suicide cases from non-suicide control households. The household is one with a suicide victim increases by 20%
results indicated that if the value of produce increases by and 7% respectively. 
Rs. 1,000/- , then the odds that the household is one with In the Ago-Climatic Region-5, there were only 10
a suicide victim decreases by 8%. observations and estimation was possible only after

In the Agro-Climatic Region-2, there were only 20 excluding livestock (X ), outstanding debt (X ),
observations and estimation was possible only after outstanding debt per hectare (X ), value of produce per
excluding livestock (X ), outstanding debt per hectare hectare (X ) and literacy level (X ) from the Model. Thus,1

(X ), value of produce per hectare (X ) and literacy levels there were two independent variable begin with. Out of5 6

(X ) from the Model. Thus, there were three independent these, family size (X ) and value of produce (X ) turned7

variables to begin with. Out of these, family size (X ) and out to be statistically significant that differentiated suicide2

value of produce (X ) turned out to be statistically cases from non-suicide control households. The results4

significant variables that differentiated suicide cases from indicate that if the family size increases by one member
non-suicide control households. The results indicated with a suicide victim increases by 0.8% and if the value of
that if the value of produce increases by Rs. 1,000/-, then produce increases by Rs. 1000/- then the odds that the
the odds that the household is one with a suicide victim household is one with a suicide victim decreases by 7%.
decreases by 6% .  If the family size increases by one
member then the odds that the household is one with a
suicide victim increases by 23%***. SECTION – III

In the Agro-Climatic Region-3, there were only 18
observations and estimation was possible only after On the basis of the analysis made in the preceding
excluding livestock (X ), value of produce (X ) and the Section with the help of binary logistic regression method,1 4

literacy levels (X ) from the Model. Thus, there were four the following conclusions can be made, which may be7

independent variables to begin with and all these turned useful to the policy makers to frame the appropriate
out to be statistically significant that differentiated suicide policies for mitigating the distress among the Indian
cases from non-suicide control households. The results farmers, in general and among the farmers of Andhra
indicated that if the family size increases by one member Pradesh in particular.
then the odds that the household is one with a suicide
victim increases by 22%. If the amount of outstanding CONCLUSIONS
debt and the amount of outstanding debt per hectare
increases by Rs. 1,000/- then odds the household is one The empirical analysis carried out with the help of
with suicide victim increases by 7% and 89% respectively. step wise binary logistic regression model indicate that in
If the value of produce per hectare increases by Rs. 1000/- the total sample area i.e. andhra Pradesh, out of seven
,then the odds that the household is one with a suicide observed factors on five factors viz., value of livestock,
victim decreases by 8%. value of produce, outstanding debt in rupees per hectare

In the Agro-Climatic Region-4, there were only 18 and literacy levels proved to be significant, where as in
observations and the estimation was possible only after the ACR2 and in ACR5, only two factors viz., family size
excluding livestock (X ), value of produce (X ), value of and value of produce in rupees were proved to be1 4

produce per hectare (X ) and literacy levels (X ) from the significant. In ACR1 only value of produce in rupees6 7

Model. Thus, there were three independent variables to played a significant role, where as in ACR3 and ACR4 size
begin with. Out of these, family size (X ), outstanding of family, outstanding debt in rupees, outstanding debt in2

debt (X ) and outstanding debt per hectare (X ) turned rupees per hectare and value of produce per hectare were3 5

out to be statistically significant that differentiated suicide proved to be significant. It clearly shows that the factors
cases from non-suicide control households. The results that are playing a vital role in forcing the farmers for
indicated that if the family size increases by one member committing suicides are not identical in both macro and
then the odds that the household is one with a suicide micro levels. So for analyzing the reasons for distress,
victim increases by 0.04% and if the amount of area-specific studies are necessary for formulating
outstanding debt and the amount of outstanding debt per appropriate policies for mitigating the distress.  The micro

1 3

5

6 7

2 4
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level analysis of factors responsible for distress among 7. The proportion of credit obtained from private money
farming community which is based on logistic regression
analysis has been presented in the preceding section. 

An in-depth analysis of the socio-economic and
demographic profile of the sample households has given
a chance to identify the socio-economic factors that are
forcing the distressed farmers for committing suicide. The
analysis indicate that:

1. Most of the heads of the sample households in the
deceased and control groups  are illiterate (92% and
84% ,respectively) and 62% of the deceased (21 out
of 34) belong to the age group of 21-40 years as
against 45% (14 out of 31) in the controlled group.
Since the control group represents the population, it
can be inferred that most of the deceased cases are
illiterate and are relatively young.

2. As 65% of the decease households belong to nuclear
type of families, indicating that nuclear type of
families are found to be more prone for taking an
extreme step like committing suicides for lack of risk
absorption and wise counseling from the elders,  this
is found to be more prominent in the regions ACR2,
ACR3 and ACR4.

3. As many as 54% of the sample households belonged
to BC category while their share of the population is
found to be 27% when considered from controlled
cases. This indicates that caste has its role in the
personality of the individuals and this category of
people seems to be more sensitive and prone for
taking the extreme steps, in the case of failures in life.
A more or less similar picture is noted in all the
regions.

4. The value of livestock assets per household in the
decease cases is about Rs.20,000/- while it is about
Rs. 27,000/- in the case of the controlled households.
This difference is more pronounced in the case of
income yielding live stock namely cows and buffalos,
it is Rs.11,757/-in the decease households and
Rs.15,676/- in the controlled group. Region-wise
variations are also severe and so it is more in ACR3.

5. The proportion of un-irrigated area to irrigated area
is more in deceased cases in almost all size-groups of
land holdings than in the control cases. This
suggests that lack of irrigation may be a factor for the
farmers to commit suicide.

6. The per household credit for agricultural purposes is
found to be higher in both deceased and control
groups. Further, it is relatively higher (Rs.87,930/-) in
the deceased cases as against Rs.51,105/- in the
control cases.

lenders as a source is as high as 69.98% for the
decease cases compared to only 52.76% in case of
control households.  Further,  the data relating to
credit for agricultural purpose borrowed from private
money lenders indicated that the per household
credit is significantly higher i.e Rs.1,06,712/-(66% of
the total) among the decease households, while it is
found to be only Rs.40,497/- per household (43% of
the total) among the control households. Thus, the
role of private money lenders is found to be very
significant in the supply of credit and can also be
considered as one of the important reasons pushing
the farming community to take the extreme-step.

8. Further it is found that while 49% of the decease
sample households are meeting their relatives
occasionally (38% rarely and the remaining 13%
frequently), in the case of Control households, it is
73%.

9. Among the decease cases, while only 27% of the
sample households are reported to be receiving co-
operation from the neighbours, during crises, it is
92% in the case of the control households. Further,
with regard to the type of co-operation the
households receive, about 73% of the decease
households are found to be completely avoided by
the neighbours during crisis while about 86% of the
control sample households are said to be receiving
financial help. It is also observed that even after any
crisis, while all selected deceased households are
being ignored by their neighbours, most of the
decease families have not received enough social
support and thus, it can be understood that a kind of
social stigma prevails in the villages.

10. The distress in agriculture is mainly an economic
dimension rather than a social one. From the
opinions gathered, it is noted that inability to repay
debts and losses of incomes from agriculture coupled
with the ill -treatment caused by the private money
lenders and a feeling of loss of face in the
neighbourhood have been the reasons for suicides.
Addiction to liquor is also one of the identified
factors for the mounting loans.

11. Opinions are gathered on the consequences of
suicides in household members the consequences of
suicidal deaths is more on cancellation of marriages,
followed by dropout of children, selling assets. The
school going children in the families of about 49% of
the sample households are forced to dropout
themselves from attending the schools and opted to
help to run the family either by taking up cultivation
or opting for wage earnings.



World Appl. Sci. J., 4 (5): 707-713, 2008

713

Policy Measures:  On the basis of the findings and 5. Non-farm employment opportunities in rural areas
conclusions given above, the following policy measures should be provided which save the farmers in the
may be as appropriate measures for policy making to conditions of crop loss and other disaster situations.
mitigate the distress among the farmers both at aggregate 6. Integrated Pest Management: as an alternative is to
and disaggregate levels [3, 4]. be encouraged in a judicious mix of organic and

1. The loans taken by farmers can be for consumption of agricultural extension, quality control and
purposes also. So it should be operationalised marketing.
through Kissan Credit Cards as suggested by earlier
studies. ACKNOWLEDGMENT

2. Since the credit accessibility is a major problem in
rural economy, intervention of formal institutions The Author acknowledge with thanks the guidance,
through SHGs and other micro credit enterprises comments and suggestions of Prof. P. V. Sarma, Principal,
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the private money lenders. Andhra Pradesh and Dr. B. Madhukar, G. V. P. College for

4. The Insurance schemes suggested by Shrijit Mishra P.G. Courses, Visakhapatnam, A.P., India.
(2006 a,b ) are very much appropriate to the situation.
According to him, the farmer’s problem is rooted in REFERENCES
his exposure to risk – yield as well as price shocks.
Insurance schemes may be devised to mitigate these. 1. Parashuram, P., 2004. 200 days… 2000 Starvation
This can be done in three possible ways. Credit Deaths and Suicides. Jhansi Publications,
insurance can look into the credit default. A fund Hyderabad, December, 2004.
with contribution from the creditor, the debtor and 2. Dietz, K. and M. Gail, K. Krickegerg, A.  Tsiatis and
the Government may be created for this. Appropriate J. Samet, 2002. Logistic Regression-A Self learning
mechanisms to look into its modus operandi should text. Springer Publishers, 2 Edn., pp: 14
be devised. Crop insurance will be linked with yield 3. Srijit, M., 2006a. Farmers’ Suicides in Maharastra.
risk. Implementation of this should be village and if Economic and Political Weekly, April 22-28, 2006,
possible plot of land specific. Theft of crop and loss 41(16): 1538-1545.
due to fire or other calamities should be taken into 4. Srijit, M., 2006b. Executive Summary, Suicide of
consideration while administering this. The earlier Farmers in Maharastra, IGIDR, 26 January 2006.
mentioned information bureau could also help in this
endeavour. Income insurance will address the poor
returns, particularly for marginal and small farmers
and also tenants. The poor returns could be because
of poor prices, low yields or high transaction costs
arising out of low quantity of produce. A risk
mitigation fund can be generated to finance the three
different insurance schemes – crop, credit and
income – or any other appropriate risk mitigation
scheme. This Fund will have contribution from the
Government and can also be drawn from the Rural
Infrastructure Development Fund (RIDF). 

inorganic farming. This will also require help in terms


