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Farm Household Scenario in Climatically Vulnerable Region in Odisha
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ABSTRACT

Present study has assessed the farm household condition in two climatically vulnerable districts of Odisha. Balasore and
Khurda districts are vulnerable to cyclone & flood and drought & heat-wave, respectively. Farm families of Khurda
district have a better socio-personal and socio-economic profile as compared to Balasore district; however, farmers of
Balasore district are having better exposure to cosmopolite information sources than Khurda district thus carry better
knowledge level on climate change. The lives of inhabitants are most at risk from cyclone and flood than from drought and
heat wave. Poor are the worst affected. Not only they are worst hit, but also their capacity to recover from a disaster is
relatively low. Any extreme situation traps the poor in a situation to sell off productive assets that become difficult to
retrieve and thereby reinforcing the poverty almost permanently.
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INTRODUCTION

The global climate change, which has attracted
attention of thinkers from almost all fields, is threatening
to have significant and far reaching impacts on the human
society. It has differential impact on different parts of the
globe. The projected magnitude of the adverse impacts is
expected to be more in case of tropical and sub-tropical
regions as per UNFCC (2009), particularly on the
developing countries. Again, climate is a direct input to
agricultural productivity. Hence, agriculture has been a
major concern in the discussions on climate change. Das
and Tripathi (2014) reported that 40 per cent farmers want
to quit farming. Studies show that without adaptation
climate change is generally detrimental to the agricultural
sector; but with adaptation, vulnerability can largely be
reduced.

According to Percy and Oyoo (2016), some sectors
are more sensitive and some groups in society more
vulnerable to the risks posed by climate change than
others. Yet all societies need to enhance their adaptive
capacity to face both present and future climate change
impacts outside their experienced coping range.

Research on climate change-agriculture interactions
has evolved from a top-down approach to a bottom up

approach. The top-down mode starts with climate change
scenarios, and estimates impacts through scenario
analysis, based on which possible adaptation practices are
identified. The bottom-up approach, on the other hand,
takes on a vulnerability perspective where adaptation
strategies are considered more as a process involving the
socio-economic and policy environments, producer's
perceptions and elements of decision making. The
bottom-up approach explores the possible adaptation
strategies in a particular socio-economic and climatic set-
up (Smit and Wand el. al, 2006; Parry et al., 2007,
Gbetibouo, 2009). There are various studies relating the
impact of climate change and the implicated vulnerability
of this on farming households (Smit and Wand el. al,,
2006; Mendelsohn and Seo, 2007).

In India, the vulnerability of farming community
towards climate change is more due to its poor socio-
economic status, poor infrastructural base, poor cognitive
empowerment and huge technological gap at farm level.
Hence, vulnerability of farming community extends
beyond bio-physical impact and includes multiple socio-
political, economical and psychological aspects such as a
sense of belonging, respect, social and cultural heritage,
equality and distribution of wealth, dispersed settlement,
access to information, knowledge of adaptation, and
control over one's own destiny (Sarkar et al., 2017).
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Sarkar et al. (2014) showed that that the recent changes in
climate impacted the livelihood of farmers both directly
and indirectly. Patnaik and Narayanan (2009) reported
that socio-economic system of developing country was
more vulnerable, where economic and institutional
circumstances were less favourable. In this context, a
composite vulnerability index integrating all the
components helped to discern the actual causes of
vulnerability and reasoned out why some region or social
group were more vulnerable than others.

There are vast sectoral and regional variables in India
that affect the adaptive capacity to climate change. For
instance, irrigation coverage is above three-fourths of
total cultivated area in Punjab, while in Orissa it is less
than a quarter. Farmers in Orissa are more dependent on
the monsoon than others, thus more vulnerable to climate
change.The study undertaken by Patnaik and Narayanan
(2005) built a vulnerability index and rank the various
coastal districts of highly vulnerable states (Andhra
Pradesh and Odisha) in terms of their performance on the
index. Fourth assessment report of [IPCC mentioned that
coastal belts are more prone to devastating impact of
climate change (IPCC, 2007). Most of the coastal regions
are agriculturally fertile, with paddy fields that are highly
vulnerable to inundation and salinization. The impacts of
any increase in the frequency and intensity of extreme
events could be disproportionately large, not just in
heavily developed coastal areas, but also in terms of the
paralyzing devastation in low-income rural areas. The
1999 tropical cyclone that hit Orissa resulted in a death
toll of about 10,000 and demonstrates the extreme
significance of impacts related to climate variability.

Odisha is one among the Indian states which has the
highest proportion of poor persons in its population on the
one hand. On the other hand, being on the bank of Bay of
Bengal the state is exposed to the vagaries of climatic
change. On this backdrop, present study was conducted to
assess farm household scenario in climatically vulnerable
region in Odisha.

METHODOLOGY

The present study adopts the bottom up approach
seeking to investigate the farm household scenario in the
areas affected by climate change events in Odisha
following ex-post facto research design. Present study has
purposively chosen one each coastal district and non-
coastal district of Odisha that is Balasore and Khurda
having different geographical location, variable
ecosystem and climatic challenges as those use to suffer
from cyclone & flood and drought & heat wave,
respectively. Simple random sampling method was

followed for selection of two blocks under each district
and two villages under each block and 15 farm households
under each village. Thus, overall four blocks, eight
villages and 120 farm households, 60 each from selected
two districts included in the study.

Profile of the farmers was explored with the help of
household level interview schedule survey of socio-
personal and socio-economic variables, which included
age, sex, caste, level of education, occupation (primary
and secondary), family size, earning family members,
farming experience, economic status, average family
income, land holding, wealth ranking of the household,
change in position of relative status, cultivable
landholding particulars and resource position (domestic
assets, livestock, tools/durables, electricity, water
resources, efc).

In the present study, the age of the respondent was
measured and classified into three categories i.e. young
(20-40 years), middle aged (41-60 years), and old (>60
years). Sex of the respondent categorized as male and
female. The caste was measured on five categories i.e.
general, other backward class (OBC), schedule caste
(SC), schedule tribe (ST) and minority. Educational status
of the respondent was measured on four categories i.e.
illiterate, primary, secondary, graduate and above.
Occupation both primary and secondary explored with
the help of semi structured schedule. Family size is
measured on ratio scale and categorised as small (4
members), medium (5-7 members), large (8-10 members)
and very large (>10 members). Earning members of
family and number of years in farming also recorded on
ratio scale. Economic status of the respondent categorized
as below poverty line (BPL) and above poverty line
(APL). Average annual income of the farm household
both from farm and non-farm activity was measured on
ratio scale and divided intofive categories i.e. upto
350000, >3 50000 to 100000, >3 100000 to X 150000, >
% 150000 to I 200000, > T 200000 to ¥ 250000 and >
<250000. Land holding of the farm family was measured
on ratio scale; thereafter, averaged. Cultivable land
holding both as rainfed and irrigated was recorded that
included own land, leased in and leased out land
particulars. Status of the household in village was
measured on six categories i.e. very rich, rich, average,
poor and very poor. Change in status is also was recorded
as improved or no change or deteriorated. Household
resource position was measure on the basis assets holding
that included domestic assets, livestock, tools and
durables. Accordingly, the above-mentioned variables
describing socio-personal and socio-economic profile of
the farmers were included in an interview schedule
developed for present study and responses of the sampled
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respondents were obtained. Thereafter, socio-personal
and socio-economic profile of the farmers were analysed
and presented through frequency and percentage of
respondents under defined categories of each of the
variables. Mean and standard deviation values were
calculated for the variables measured through interval and
ratio scale.

Communication profile of the selected farmers was
assessed based on the use of information sources, which
were categorised as mass media, personal cosmopolite
and personal localite. The mass media sources included
television, radio, newspaper, internet, email, mobile
phone, krishi mela, exhibition and extension publications.
The personal cosmopolite sources included extension
officer, subject matter specialist of KVK, sub-
divisional/block level agriculture and/or other line
department officials, any other person in block/line
departments, Agricultural University expert, NGO
personnel, input supplier, co-operative and district
horticulture officer. The personal localite sources
included village leader, Gram Pradhan, Panchayat,
village teacher, friends/relatives/neighbours and
experienced/progressive farmers. These variables were
measured on 4-point continuum scale based on their
frequency of use obtained as most often (3), often (2),
sometime (1) and never (0). The total score in each case of
every respondent was calculated. Thereafter, the mean of
sum score was derived separately for mass media,
personal cosmopolite and personal localite sources by
adding scores of different sources for each sampled
respondent and thereafter averaged. Minimum and
maximum possible scores for mass media sources (8
sources studied) are 0 to 24, for personal cosmopolite
sources (9 sources studied) are 0 to 27 and personal
localite(6 sources studied) are 0 to 18, respectively. Social
participation of the respondent was noted in the capacity
of membership and/or office bearer in different social
organisations functional at grass-root level.

The data were collected through personal interview
method with the help of structured interview schedule
inclusive of socio-personal, socio-economic and
communicational variables. The collected data were
analyzed by using different appropriate statistical
methods.

RESULTS AND DISCUSSION

Table 1 presents the socio-personal profile of the
households in Balasore and Khurda districts in Odisha. In
Balasore district, most of the respondents (60%) belonged
to middle aged group with mean age of the sampled
respondents 55 years with standard deviation of 10 years.

All barring one respondent was male. The selected
households represent OBC (43%), SC (25%), General
(25%), and SEBC (7%) categories. Majority (40%) of the
respondents have higher secondary level education
followed by 28 and 23 per cent having primary and
college level education. About eight per cent of the
respondents were illiterate. Out of 60 respondents 50 were
engaged in crop farming as their primary occupation.
Crop farming is the main occupation of the sample
households (83%). Other households engaged in leased
farming, fish farming, dairy farming, service and business
as primary occupation. More than half of the households
have taken secondary occupation as business and service.
However, 10 households have not possessed any
secondary occupation. Most of the households (38%)
were having small families (upto 4 members) followed by
medium families (33%). Average number of family
members is found seven. On an average two members in a
family are earning members. Average farming experience
of selected household is 31 years with standard deviation
of 14 years.

Table 1: Socio-Personal Profile of the Farm Households
in Climatic Vulnerable Regions in Odisha

Characteristics Frequency (%) of the Respondents

Balasore (n=60)

Khurda (n=60)

Age
Young (20-40 yrs.) 5(8.33) 29 (48.33)
Middle Aged (41-60 yrs.) 36 (60.00) 21 (35.00)
Old (>60 yrs.) 19 (31.67) 10 (16.66)
Mean +SD 55£10 46£13
Sex
Male 1 1
Female

59 59
Caste
General 15 (25) 51 (85.00)
OBC 26 (43.33) 8(13.33)
SC 15(25) 1(1.67)
SEBC 4(6.67) -
Level of Education
Illiterate 5(8.33) 1(1.67)
Primary 17 (28.33) 11 (18.33)
High School 24 (40.00) 29 (48.33)
College 14 (23.33) 19 (31.67)
Occupation
Primary
Crop farming 50 (83.33) 49 (81.67)
Fish farming 1(1.67) -
Dairy farming 1(1.67) -
Poultry farming - 3 (5.00)
Service 2 (333) 7 (l 1 66)
Business 3(5.00) 1(1.67)
Leased farming 3(5.00) -
Secondary
Crop farming 6 (10.00) 7 (11.67)
Fish farming 1 (L.67) -
Dairy farming 1(1.67)
Poultry farming 1(1.66) 3
Business 17 (28.33) 16 (26.67)
Service 14 (23.33) 11 (18.33)
Artisan 10 (16.67) 4 (6.66)
None 10 (16.67) 22 (36.67)
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Family size

Small (Up to 4 members) 23 (38.33) 10 (16.66)
Medium (5-7 members) 20 (33.33) 16 (26.66)
Large (8-10 members) 8(13.33) 17 (28.33)
Very large (>10 members) 9 (15.00) 17 (28.33)
Mean +SD 7£5 9+5
Earning family members

Mean +SD 2+1 3£2
Farming experience (years)

Mean £SD 31£14 25+14

In Khurda district, half of the respondent population
(50%) were youth farmers having a mean age of sampled
respondents 46 years with standard deviation of 13 years.
Only one farmer out of 60 respondents was female. The
selected farm households marked General (85%), OBC
(13%) and SC (1%) categories. Majority (48%) of the
respondents have higher secondary level education
followed by 32% and 18% with college level and primary
level education. Only about two per cent of the
respondents were illiterate. Out of 60 respondents 49 were
engaged in crop farming as their primary occupation.
Crop farming is perceived as main occupation of the
sample households (81%). Other households took up
service, poultry farming and business as primary
occupation. More than one third of the households were
engaged in business and service as secondary occupation
and about 22 households didn't possess any secondary
occupation. Majority of family size was large (28%) and
very large type (28%) with average number of family
members was 9. Most households have average three
earning members in a family. And average farming
experience of the sampled households is 25 years with
standard deviation of 13 years. Socio-economic profile of
the households in Balasore and Khurda districts in Odisha
is presented in Table 2. A perusal of Table 2 indicates that
in Balasore district, 72 per cent of the selected households
are below poverty line (BPL) with annual family income
of' less than Rs.50000 from farm activity. Average annual
family income from non-farm activity is varied as about
40 per cent earn an income of more than Rs. 250000,
while about 23 and 22 per cent are having income below
Rs. 50000 and Rs.50000 to Rs. 100000, respectively.
Average land holding is about two acres with standard
deviation of 1.86 acre. According to wealth ranking status
about 48 per cent of selected households were poor, while
25 and 22 per cent are found average and rich,
respectively. About 47 per cent of the respondents have
indicated an improvement in their status while rest have
opined no change in their status during past 5-10 years.
On an average the household is having two domestic
assets, seven livestock and six tools and durables with
standard deviation value of one, twelve and three
respectively indicating the skewed variation in livestock
possession of the selected households.

Table 2: Socio-Economic Profile of the Farm Households
in Climatic Vulnerable Regions in Odisha

Characteristics Frequency (%) of the Respondents

Balasore (n=60) Khurda (n=60)

Economic status

APL 17 (28.33) 24 (40.00)
BPL 43 (71.67) 36 (60.00)
Average annual family income
from farm activity (3)
Up to 50000 43 (71.67) 24 (40.00)
>50000-100000 8(13.33) 24 (40.00)
>100000-150000 3 (5.00) 8(13.33)
>150000-200000 3 (5.00) 1(1.67)
>200000 3 (5.00) 3 (5.00)
5807064548 81800+89325

Average annual family income
from non-farm activity )
Up to 50000 14 (23.33) 9 (15.00)
>50000-100000 13 (21.67) 19 (31.67)
>100000-150000 5(8.33) 6 (10.00)
>150000-200000 3 (5.00) 6 (10.00)
>200000-250000 1 (1.66) 5(8.33)
>250000 24 (40.00) 15 (25.00)
Mean +SD 2108184233338 2340944209076
Land holding (acre)
Mean +SD 1.98+1.86 2.33+1.32
Wealth ranking status
Rich 13 (21.67) 6 (10.00)
Average 15 (25.00) 17 (28.33)
Poor 29 (48.33) 37(61.67)
Very poor 3(5.00)
Change in status
Improved 28 (46.67) 29 (48.33)
No change 32(53.33) 30 (50.00)
Deteriorated

1(1.67)
Resource position
Domestic assets
Mean £SD 2+1 3+1
Livestock
Mean £SD 712 5+4
Tools and Durables
Mean £SD 6+3 8+4

In Khurda district, 60 per cent of the selected
households are below poverty line (BPL) with annual
family income of less than ¥ 50000 from farm activity.
Average annual family income from non-farm activity is
varied as about 32 per cent earn an income of more than
< 100000, while about 15 and 10 per cent each with
income below ¥ 50000 and I 100000 to ¥ 150000 and
150000 to 200000, respectively. Average land holding is
about two acres with standard deviation of 1.32 acre.
Wealth ranking status denotes about 62 per cent of
selected households were poor, 28 and 10 per cent are
found average and rich, respectively. An improvement in
status of farm households is seen only in 48 per cent while
remaining has showed no change in their status during
past 5-10 years. On an average the household is having
three domestic assets, five livestock and eight tools and
durables with standard deviation value of one, four and
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four respectively indicating the skewed variation in
livestock possession of the selected households.

According to OSDMA (2003), Odisha state's
population of 37 million reside mainly in rural areas
(85%), with a large population of marginal farmers;
indicating high level of dependence on agriculture.
According to Acharya and Panda (2013), the poorest
countries and the poor communities in any country are the
ones who suffer most from the disasters brought about by
climate change, because of the lack of means to cope with
it. The rural communities all over the world are also the
ones to bear the brunt of adverse impacts of climate
change, mainly because their livelihoods are dominantly
dependent upon natural resources-based activities, which
in turn, are directly impacted hindered by the climate.
Present study also indicates vulnerable socio-personal
and socio-economic situation of the farm household with
poverty, low income, lack of resources resulting in less
resilience to climate change events.

Table 3: Cultivable Land Particulars of the Farm Households
in Climatic Vulnerable Regions in Odisha

Land Mean + Standard Deviation (SD) Value

Particular Balasore Khurda
(acre)

Rainfed Irrigated Total Rainfed Irrigated  Total

Own land 18246199  1.55+1.10 1.98+1.80 2.24+1.35 121+£0.39 2.40+1.30
(n=15) ®=53)  (@=60)  (=54)  (@=10)  (n=60)
Leased in 040£0.16  0.86£0.59 0.92+0.64 123098 120+1.13 122+0.92

(n=13) (n=24) (n=30) (n=7) (n=3) (n=8)

Table 3 presents the cultivable land particulars of
Balasore and Khurda districts of Odisha. In Balasore
district average rainfed and irrigated cultivable land as
owned by the farm households is 1.82 and 1.55 acre,
respectively with varying standard deviation values as
1.99 and 1.10 respectively. Out of the 60 sampled
households average rainfed and irrigated leased in
cultivable land is 0.40 and 0.86 acre, respectively with
standard deviation values as 0.16 and 0.59, respectively.
Total average own land and leased in land of 60 sampled
farm households is 1.98 and 0.92 acre, respectively with
standard deviation values as 1.80 and 0.64, respectively.
Khurda district stands with a mean rainfed and irrigated
cultivable land at 2.24 and 1.21 acre, respectively with
respective standard deviation values as 1.35 and 0.39.
Mean rainfed and irrigated leased in land is 1.23 and 1.20
acre, respectively with standard deviation values as 0.98
and 1.13 respectively. Total average own land and leased
in land of sampled farm households is 2.40 and 1.22 acre,
respectively with standard deviation values as 1.30 and
0.92, respectively. Fig. 1 depicts relatively more share of
irrigated area in case of farmers of Balasore district;
contrastingly, farmers of Khurda district have more area
under rainfed condition.

Irrigated

m Rainfed
100%

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Land holding

Balasore Khurda

Fig. 1 Share of Irrigated and Rainfed Areas in Balasore
and Khurda Districts in Odisha

World Bank (2008) estimated that about 75 per cent
of cultivated area in the state of Orissa is rainfall
dependent. Thus, the monsoonal behaviour across the
state holds the key to agricultural productivity, and
consequent food security. According to OSDMA (2003),
agriculture in the state of Orissa is mainly rainfed, as only
35 per cent of the cultivated area of 64 lakh hectares has
irrigation facilities from various sources, some of which
are again dependent on rainfall. A survey done by Sahu
and Mishra (2013) suggests that people who have better
access to irrigation facility they are adapting maximum of
the possible adaptation options. People who do not adopt
any of the techniques are those who do not have access to
irrigation facility and have a very low level of income.
Therefore, steps should be taken to encourage and
facilitate their adaptation behaviour to climate change
which can go along way reducing their vulnerability.

Table 4 indicates different information sources
preferred and used by the selected farm households. For
Balasore district average information source use score in
case of mass media is 6.76, personal cosmopolite is 8.22
and personal localite is 12.17 with respective standard
deviation values as 4.03,4.78, and 5.29. In Khurda district
average information source use score in case mass media
source is 6.71, personal cosmopolite 5.24 and personal
localite is 11.55 with respective standard deviation scores
as 3.62, 3.25, and 5.15. Therefore, the farm households in
both Balasore and Khurda district rely more on localite
sources. However, the farm families in Balasore are more
cosmopolite.

Table 4: Information Sources Use Pattern of the Farm Households
in Climatic Vulnerable Regions in Odisha

Information sources used by Mean of information source use score

farmers

Balasore (n=60) Khurda (n=60)

Mass Media Sources 6.76+4.03 6.71+3.62
Personal Cosmopolite Sources 8.2244.78 5.24+3.25
Personal Localite Sources 12.17+£5.29 11.55+5.15

Note: Minimum and maximum possible scores for mass media sources are 0 to 24, for
personal cosmopolite sources are 0 to 27 and personal localite are 0 to 18, respectively



71 INDIAN JOURNAL OF EXTENSION EDUCATION

Table 5 presents social participation of farm
household in Balasore and Khurda district of Odisha. In
Balasore, farm household has membership in an average
of three organisations with a standard deviation of 1. The
family member acts as an office bearer in an average of
one organisation. For Khurda, membership is found in an
average of two organisations with a standard deviation of
1. The family member acts as an office bearer in an
average of one organisation.

Table 5: Social Participation of the Farm Households
in Climatic Vulnerable Districts in Odisha

Membership in Social
Organization

Mean no. of organisation (SD)

Balasore (n=60) Khurda (n=60)

As member 3+1 2+1
As office bearer 1+0 1+0

From the study of Shove (2010), itis clearly indicated
that climate change and its resilience built on three ABC
model of social change theories where behaviour (B) is an
interactive product of personal-sphere attitudinal
variables (A) and contextual factors (C) and a
combination of ABC generates a clear agenda for
effective policy, conceptual and practical task to identify
and affect the determinants of pro-environmental
behaviour. The majority of the vulnerable population of
India is poorly equipped to cope effectively with the
adversities of climate change due to low capabilities,
weak institutional mechanisms, and lack of access to
adequate resources (Kumar, 2008). Farmers with the
higher farming experience were more likely to notice
changes in climatic conditions. It is also reported that
farmer's experience, access to free extension service and
markets were important determinants of adaptation
(Maddison, 2006).

Swaminathan (2009) said that climate awareness at
the grass-root level could help local communities to
manage the adverse impact of climate change better. He
also introduced the concept of Local Level Climate Risk
Managers who can spread both climate and genetic
literacy and create awareness about climate change
among the people at grass-root level. According to Sarkar
and Padaria (2010), increase in poverty was the major
perceived risk under socioeconomic and cultural life by
the respondents in coastal region of West Bengal; this
finding is in conformity with the findings of present study
in coastal district (Balasore) of Odisha revealing 72
percent of sampled farm households as BPL. Mishra and
Sahu (2014) examined the perception and adaptation
behaviour of farmers to climate change in the face of the
various socioeconomic and demographic conditions,
taking Kendrapara district of Odisha as the study area.

The results revealed that access to irrigation, ownership of
land and land size of the farmers positively influenced
various adaptations strategies. Education positively
influenced migration. It was revealed that the major
barriers for the farmers to adapt to climate change was
their poor economic condition and the poor infrastructure
facility in the area in terms of unavailability of irrigation
water, lack of extension service, etc.

During present study through focus group discussion
(FGD) with different group of farmers it is suggested that
policies should ensure farmers' access to affordable credit
thereby increasing ability and flexibility to change
production strategies in response to extreme climatic
events. Because access to water for irrigation increases
the resilience of farmers to climate variability, irrigation
investment needs should be reconsidered. Water
harvesting schemes should be planned for the area.
Extension services should be provided taking into
consideration of changing climate scenario. Furthermore,
off-farm income earning opportunities have to be created
to protect the families from stress migration.

CONCLUSION

The state of Orissa's population of 37 million resides
mainly in rural areas (85%), with a large population of
marginal farmers (Census, 2011), indicating high level of
dependence on agriculture-based livelihood that is
sensitive to climate change. Present study indicates socio-
personal and socio-economic profile of the farm
households of coastal Odisha is relatively poor as
compared to non-coastal region. Therefore, considering
the susceptibility of coastal region to climate change
events, the climate change adaptation policy is much
more required for coastal eco-system to reduce the
vulnerability of farm households to the climate change.
Vulnerability is not an individual concept rather a result of
interaction of socio-economic and economic wellbeing of
society as a whole; wvulnerability must consider
“architecture of entitlements” from social economic and
institutional point of view.
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