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CLIMATE CHANGE VULNERABILITY ON FARMERS FOOD
SECURITY IN THE NORTHERN PART OF BANGLADESH

MD. ASIF KISAR

ABSTRACT

The purpose of the study was to ascertain the present status of farmers’ food security
and describe the socio-economic profile of the climate change affected farmers.The
study was undertaken purposively in Chilmari Upazila under Kurigram district. A
well-structured pretested interview schedule (questionnaire) was used to collect
datafrom 93randomly selected farmers. Descriptive statistics, multiple regressions,
problem facing index (PFl) were used for data analysis. Mgjority of the farmers had
medium category of food security. Findings reveal that the farmers’ level of education,
family size and perception of climate change had significant contribution to change in
food security including the dimensions of the food availability. Farmers’ level of
education, perception of climate change and knowledge on climate change had
significant contribution to change in food security including the dimensions of the
food stock security. Again farmers’ age, their family size, agricultural extension
contact and knowledge on food security had significant contribution to change in food
security including the dimensions of the nutritional security. About two-third magjority
(66.6%) of the farmers faced medium level problems in achieving their food security.
It is recommended that respective authorities should take initiative to implement and
popularize differentdevelopment projects on a massive scale to achieve farmers’
household food security status.

XV



CHAPTERI|
INTRODUCTION

1.1 GeneralBackground

Bangladesh is one of the most vulnerable countries to climate change because of
geographic exposure, low income and greater reliance on climate sensitive sectors,
particularly agriculture. People, exposed to the most severe climate-related hazards
are often least able to cope with the associated impacts due to their limited adaptive
capacity (Islam et al., 2011)and are expected to become more susceptible in future.
It’s been experiencing different types of natural disasters almost every year because of
the global warming as well as climate change such as floods (almost 80% of the total
area of the country is prone to flooding),cyclones and storm surges (South and South-
eastern parts of the country were hit by tropical cyclones during the last few years),
salinity intrusion (almost the whole coastal belt along the Bay of Bengal),extreme

temperature and drought (North and North-western regions of the country).

Climate change has already impacted on the life and livelihoods of the people in the
coastal areas and in the arid and semi-arid regions of Bangladesh (MoP, 2011). In
particular, the effects of climate change on agriculture and other sectors are already
evident. The agricultural sector is most likely to face significant yield reduction in
future due to climate variability (ISsam et al., 2011). Most importantly, crop
agriculture is the most vulnerable to climate change among different sectors of the
Bangladesh economy. One major determinant of fluctuations in crop yield is year-to
year changes in climatic variables (Hazell, 1984; Anderson & Hazell, 1987). Over the
last several decades, global warming has been observed on local, regional, and global
scales. The Inter-governmental Panel on Climate Change report presents a detailed
evaluation of long term worldwide observations on climate change and a sound
physical analysis of the potential trends of change in climate (IPCC, 2007). The report
concludes that global climate is very likely to get warmer in the near future. As
scientific evidence becomes more convincing that increasing concentrations of
greenhouse gases will warm the planet (IPCC, 2007). It has become ever more
important to understand the impacts of global warming. The impacts on agriculture
are among the largest and the best documented. Bosello and Zhang (2005) stated that



the relationships between climatechange and agriculture are complex and manifold.
They involve climatic and environmental aspects, social and economic responses.
These last can take either the form of autonomous reactions or of planned economic
or technological policies. This picture is complicated further: indeed climate change
and agriculture interdependencies evolve dynamically over time, they often span over

alarge time and space scale and are still surrounded by large uncertainties.

Agricultural development provides food security status of the people of a nation. One
of the fundamental rights of the citizens stipulated in the constitution of Bangladesh is
food security for all. Food security exists when all people, at all times, have access to
sufficient, safe and nutritious food to maintain healthy and productive lives. The key
elements of food security are: a) availability of enough food from domestic
production and/or imports to meet the demand, b) access of the food to al people at
al times through enough incomes and affordable prices, c) proper hygiene and
sanitary practices and safe water for utilization of food to have optimum impact on
health and nutrition, and d) a regulatory framework in place and its proper

implementation for controlling contamination to ensure food safety.

Food security is the state achieved when food systems operate such that all people, at
al times, have physical and economic access to sufficient, safe, and nutritious food to
meet their dietary needs and food preferences for an active and healthy life (FAO,
2008). Food security is influenced by four key dimensions: availability of sufficient
food; economic, physical and social access to the resources needed to acquire food;
stability of this availability and access; and utilization, including nutrition, food saf ety
and quality. The unprecedented impacts of climate change along with other
environmental and geomorphologic changes make more concerns over food security
especially, for the poor and marginal population (Gregory & Ingram 2000; Parry et al.
2001; Rosegran& Cline 2003).

Food security is a condition related to the supply of food, and individuals’ access to it.

Concerns over food security have existed throughout history. There is evidence of

granaries being in use over 10,000 years ago, with central authorities in civilizations

including ancient China and ancient Egypt being known to release food from storage

in times of famine. At the 1974 World Food Conference the term “food security’ was
2



defined with an emphasis on supply. Food securityis the ‘availability at all times of
adequate world food supplies of basic foodstuffs to sustain a steady expansion of food
consumption and to offset fluctuations in production and prices’ (FAO, 2003). Later
definitions added demand and access issues to the definition. The fina report of the
1996 World Food Summit states that food security ‘exists when all people, at all
times, have physical and economic access to sufficient, safe and nutritious food to
meet their dietary needs and food preferences for an active and healthy life’ (Patel,
2016). Household food security exists when all members, at al times, have access to
enough food for an active, healthy life (USDA, 2016). Individuals who are food
secure do not live in hunger or fear of starvation (FAO, 2013). Food insecurity, on the
other hand, is a situation of limited or uncertain availability of nutritionally adequate
and safe foods or limited or uncertain ability to acquire acceptable foods in socially
acceptable ways. According to the United States Department of Agriculture (USDA,
2016). Food security incorporates a measure of resilience to future disruption or
unavailability of critical food supply due to various risk factors including droughts,
shipping disruptions, fuel shortages, economic instability, and wars (Boeing, 2016). In
the years (2011-2013), an estimated 842 million people were suffering from chronic
hunger. The Food and Agriculture Organization of the United Nations, or (FAO),
identified the four pillars of food security as availability, access, utilization, and
stability. The United Nations (UN) recognized the Right to Food in the Declaration of
Human Rights in 1948, and has since noted that it is vital for the enjoyment of all
other rights (UNCESCR, 2016). In view of repeated experience of severe hunger and
famine, food security in Bangladesh has long been synonymous with achieving self-
sufficiency in rice, the dominant staple food. The Bangladesh economy has made
respectable progress in rice, tripping production from 11 million tons in 1971 to 33
million in 2012 (BBS, 2014). The per capita rice production has increased
substantially over the level at independence. The growth of production was achieved
by fast adoption by farmers of higher yielding crop varieties developed by scientists,
supported by rapid expansion of irrigation infrastructure through private investment in
tube wells. Commercial import of wheat has however increased despite growth in
domestic production till the 1990s, mainly due to the discontinuation of food aid and
stagnation of domestic production after a rapid growth in the 1980s. The import has
recently exceeded three million tons. It appears that even if Bangladesh achieves self-
sufficiency in rice production the import of wheat will continue (Nath, 2015).
3



Bangladesh remains highly food insecure in spite of important economic progress.
Bangladesh is ranked 129" out of 169 countries in the 2010 Human Development
Index (HDI) (UNDP, 2010). About 60 million people consume less than the minimum
daily recommended amount of food (HIES, 2010). According to International Food
Policy Research Institute (IFPRI, 2009) Global Hunger Index-which is a combined
measure of the proportion of undernourishment, child malnutrition and child
mortality- food security has improved in Bangladesh since 1990, with country moving
from an “extremely alarming” to an “alarming” level of hunger. The proportion of
undernourished has fallen from 36 per cent of the population to 26 per cent in 2006.
Despite this progress, Bangladesh’s food security is still fragile and major challenges
remain as well. The farmers of Bangladesh mainly depend on agriculture and
agriculture related activities. Opportunities for off-farm activities are marginal. As a
result of river erosion, cultivable land, crops and homestead are often damaged or
devoured by rivers regularly. The level of awareness with respect to health, water and
sanitation, environment, rights and gender is at a minimum. The life of char peoplein
Bangladesh is very much uncertain and vulnerable to so many shocks of the
environmental factors. But the need to secure food is a certain matter to continue their
lives. Special emphasis also is to be placed on the landless people of char areas as
they do not have their own land to produce enough food to meet household food
demand. Development of farmers’ livelihood, knowing of position of food security of
farmers is essential where a major portion is secured by a landless people. If their
state of food insecurity is revealed, careful and need-based interventions may possibly
be taken properly to mitigate the crises. For this reason, it was deemed necessary to
undertake this study.

The researcher intended to make an attempt to understand the status of farmers’ food
security in Bangladesh. Appreciating and analysing the aforesaid conditions the
researcher has become interested in undertaking a research entitled, “Climate change

vulnerability on farmers’ food security in the northern part of Bangladesh”.

1.2 Statement of the Problem

Food, in the hierarchy of needs, is the most basic need for sustenance of life and isthe

perennial problem issue for healthy and active life of mankind. Food security is not

just an economic problem but also a social and political issue in as much as food
4



insecurity is a factor to create social and political instability in the country. Food
security is a basic factor for development of human capital and starter for overall
development of the society. Right to adequate and stable supply of safe food is a
constitutional right of the people in Bangladesh. The Government of Bangladesh is
firmly committed to the progressive realization of the right to food, as enshrined in
the constitution. Food security, as put by FAO, involves four dimensions. availability,
accessibility, food utilization and stability of components of food security. Nutrition,
food safety and quality have attained considerable importance recently in Bangladesh.
Ensuring food security for all is one of the major challenges that Bangladesh faces
today. Despite significant achievements in food grain production and food
availability, food security at national, household and individual levels remains a

matter of major concern for the country and it’s Government.

Since independence, Bangladesh has made significant progress in increasing domestic
production of food grains. This, to a large extent, helped in overcoming the
constraints of insufficient national food availability. Adequate food availability
however was not a sufficient condition for ensuring national food security. Ensuring
food security for all reportedly require a mgjor effort at enhancing access to food and
subsequent utilization of food by the poor and distressed households. Though hunger
is the number one issue, malnutrition has become emerging problem for treatment.
Along with underweight, overweight including obesity has become another problem
of health related to food intake. In this situation, providing adequate, stable, safe and
nutritious balanced food to all becomes a challenging task in the way of development
ahead, and there is a serious need to develop a road map to achieve this visionary goal
for a healthy society. The present research is designed to make an empirical analysis

on components of food security status of farmers.

1.3 Specific Objectives of the Study
The following specific objectives were drawn in order to give proper direction to the
study:

a) To describe the socio-economic profile of the climate change affected farmers;

the characteristics were as follows:



b)

d)

¢ Age

¢ Education

¢ Family size

¢ Farmsize

¢ Farming experience

¢ Annual family income

¢ Agricultural training exposure

¢ Agricultural extension media contact

¢ Farmers’ perception of climate change

¢ Climate change vulnerability

¢+ Knowledge on climate change

¢ Knowledge on food security
To ascertain the present status of farmers’ food security of the climate affected
farmers.

To explore the contribution of the selected characteristics of the farmers on

their food security.

To identify the severity of problems faced by the affected farmers’.

1.4 Scope of the Study

a)

b)

c)

The present study was designed to have an understanding of food security
status of farmers and to estimate its contribution with their selected

characteristics.

The findings of the study will be applicable to the study area namely;
Thanahat and Chilmari Union under Chilmari Upazila of Kurigram district.
The findings may also be applicable to other areas of Bangladesh where socio-
cultural, psychological and economic status do not differ much than those of

the study areas.

The findings of the study may also be helpful to the field worker of extension



service to improve their action strategies for food security.

d) The findings of the study will be helpful to accelerate the development in
agriculture, farmers’ logistic supports, information needs and the way of
dissemination especially tuned to key role players in the society as well as
ensuring food security of the farmers. The findings might aso be helpful to the

planners and policy makers, extension workers etc.

€) To the academicians, it may help in the further conceptualization of the
systems model for analysing the food security status of farmers. In addition,
the findings of this study may have other empirical evidence to all aspects of

food security of farmers which may be used to build theory of food security.

1.5 Justification of the Study

Bangladesh has made substantial progress in enhancing food security by increasing
production of food grains, particularly rice. Rice has contributed most to self-
sufficiency in food grain. Rice production gains have been mainly driven by an
increased use of irrigation water, expanded use of other agricultural inputs along with
an increased coverage of high-yielding and modern rice varieties. However, the
sustainability of domestic food grain production remains an issue. Rice cannot be
expected to experience the growth rate of the past without net technological
breakthrough. Furthermore, demographic pressures and increased urbanization have
caused cultivated area to decline at a rate of 1 percent per year, whilst cropping
intensity has virtually reached its limit. Small and marginal farmers represent more
than 80% of all farmers. Only a limited percentage of crops circulate through
commercia channels. This also results in a situation where, despite efforts, food grain
procurement remains limited and size able food grain imports are needed for public
distribution. In the last five years, total annual imports of food grains have ranged
between 2 to 3 million tons. Imports consist mainly of wheat, whose production has
been continuously reducing over the past years, with rice accounting for about half

million tons per year.

It is notable that the emphasis placed on rice production has resulted in an increased
dependency on imports for non-food grain commaodities, such as pulses, oil seeds and

fruits which remain unaffordable to many consumers, especially poor consumers. For



instance, 70% of the pulses and 66% of the edible oil (MoF, 2016) requirements are
currently imported traditionally, the two most important non-cereal foods for the poor
were fish and pulses.

Only a few researches have so far been conducted in Bangladesh on farmers’ food
security status. From the extension and overall national development point of view, a
research study on farmers’ food security status is important to understand and to get
schematic knowledge about farmers’ position in this society. The researcher intended
to make an attempt to realize how the farmers’ socio-economic condition could uplift
their food security status. The researcher also aimed to know present condition of
food security of the farmers. Therefore, the study “Climate change vulnerability on

farmers’ food security in the northern part of Bangladesh” has been undertaken.

1.6 Assumptions of the Study
An assumption is the supposition that an apparent fact or principle is true in the light
of available evidence (Goode and Hatt, 1952). The researcher had considered the
following assumptions while undertaking the study:

a) The respondents included in the sample were capable of furnishing proper

responses to the questions of the interview schedule.

b) Views and opinions furnished by the respondents were the representative

views and opinions of the whole population of the study.

c) The responses furnished by the respondents were reliable and they truly
expressed their opinions on the climate change vulnerability on farmers’ food

security in the northern part of Bangladesh.
d) The data collected by the researcher were free from bias.

€) The researcher who acted as the interviewer was well adjusted to the social
and cultural environment of the study area. Hence, the respondents furnished

their correct opinions without any hesitation.

f) The respondents had amost similar background and seemed to be

homogenous to a great extent.

g) The information sought by the researcher revealed the real situation to satisfy
the objectives of the study.

h) The findings were useful in choosing the clients as well as for planning
8



execution and evaluation the extension programme.

1.7 Limitations of the Study
Considering the time, respondents, communication facilities and other necessary

resources available to the researcher and to make the study manageable and

meaningful, it became necessary to impose certain limitations as mentioned bellow-

a)

b)

d)

f)

The study was confined in two Unions (Thanahat and Chilmari) of Chilmari
Upazila under Kurigram district. Chilmari Upazila consisted of 144 villages.
Among the 144 villages, only five villages were selected purposefully for this
study.

The study was restricted within the farmers who had some cultivable land

under their own cultivation.

The population for the study was kept confined to the heads of the family who
regularly cultivated their land.

There were many characteristics of the farmers but in the study only 12 of
them were selected in this study.

For information about the study, the researcher depended on the data furnished
by the selected respondents during their interview with him.

Magjor information, facts and figures supplied by the respondents were
applicable to the situation prevailing in the locality during the year 2019.



CHAPTERI I
REVIEW OF LITERATURE

The purpose of this chapter is to review the past studies and opinions of experts and
social scientists having relevance to this investigation based on the major objectives
of the study. Attempts have been made in this chapter to review that finding of past
researches having relevance to the present study. But unfortunately, very few studies
have been obtained which were directly related with “climate change vulnerability
and farmers’ food security” status in general or which explain the factors that
influence the farmers’ food security status in the northern part of Bangladesh. The
researcher, therefore, made exhaustive effort to review the previous research works
directly or indirectly related to the present study by different researcher in home and
abroad. However, many studies could be found on food security problem
confrontation, the result of which were indirectly related to the present study and also

which focuses climate change vulnerability.

This chapter comprises with several sections. The concepts of climate change
vulnerability have been presented in the first section. As certain fundamental, general
observations on food security status or its related issues also have been presented
subsequently. At last conceptual model of the study is presented in the last sections
of the study.

2.1 Climate Change

The Inter-governmental Panel on Climate Change (IPCC, 2007) defines climate
change as: “a change in the state of the climate that can be identified (e.g., by using
statistical tests) by changes in the mean and/or the variability of its properties, and
that persists for an extended period, typically decades or longer. Climate change may
be due to natural internal processes or external forcing or to persistent anthropogenic
changes in the composition of the atmosphere or in land use”. The United Nations

Framework Convention on Climate Change (UNFCCC) defines climate change as “a

10



change of climate which is attributed directly or indirectly to human activity that
alters the composition of the global atmosphere and which is in addition to natural
climate variability observed over comparable time periods”, (UNISDR, 2009).
2.2 Climate Change and its Components
Bangladesh has a unique geography, situated on the Bay of Bengal and forming one
of the largest deltas in the world with a dense network of tributaries of the Ganges,
Brahmaputra and Meghna (GBM) Rivers. Most of the country is less than 10 m above
sea level (and 10% is less than 1 m). Bangladesh has a monsoon type climate. It has
three seasons:
¢ Hot, humid summers (March-June) with average maximum temperatures of 37
°C and relatively little rainfall and often drought
¢ Cooler monsoon seasons (June-September) with heavy rainfall frequently
resulting in flooding for up to two-thirds of the country
¢ Dry, cooler winters (October-February) with average maximum temperatures
of 28 °C. Karmalkar, A.; McSweeney, C.; New, M.; Lizcano, G. (2012)

2.2.1Temperature

According to World Bank (2011), the highest temperatures are in the southwest, the
lowest in the northeast of the country. The average temperature ranges between 13
and 26 degrees °C during the cool season and 25 to 31 °C during the hot season.
Latest IPCC predictions from their Fourth Assessment Report reveal that for the next
twenty years warming at a rate of 0.2° C per decade is expected. While by the year
2100 best estimates predict between a 1.8° C and 4 °C rise in average global
temperature, although it could possibly be as high as 6.4° C, (IPCC, 2007).

2.2.2 Rainfall

Rainfall in Bangladesh also differs based on season and location. The central west
receives the least, less than 1,400 mm per year, while the northeast and southeast
receive over 3,000 mm per year, Thomas et al. (2013). About 80% of all precipitation
falls during the monsoon season, in heavy, torrential rains, Karmalkaret al. (2012).

2.2.3 Cyclone

Due to its topography and climate, Bangladesh is subject to devastating cyclones,

mostly in April-May and September-November, Karmalkaret al. (2012). UNDP has
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ranked Bangladesh first of all countries in the world in terms of vulnerability to
tropical cyclones. The country is hit by a severe cyclone on average every three years,
MOoEF (2009). Ministry of Environment and Forests.

2.2.4Flood

Bangladesh is also vulnerable to flooding, with 80% of its surface forming a giant
floodplain, (Ayers et al.,2014). Floods originate from precipitation in the whole of the
GBM Basin, not just the 7% that lies within Bangladesh, and can therefore be of great
magnitude, World Bank (2010). Almost every year floods occur in July and August,
Sharmin, Z.; Idam, M.S. (2013). In an average year, about 25% of the country is
inundated. During severe floods, occurring every 4-5 years, over 60% of the country

is covered. These floods have devastating effects.

2.2.5River bank erosion

Riverbank erosion results in the loss of thousands of hectares of agricultural lands,
and affects the population for decades, MoEF (2009). Moreover, floods contribute to
further salinization of coastal lands, causing not only loss of harvests but also of
productive agricultural land18. Out of 2.85 million hectares of coastal and offshore
areas, about 1.2 million hectares of arable land are aready affected by varying
degrees of soil salinity, World Bank (2011).

2.2.6Drought

Every year Bangladesh experiences a dry period for seven months, from November to
May, when rainfall is normally low. During this period about 2.7 million hectares of
land in Bangladesh are vulnerable to annua drought; and according to the
Government of Bangladesh there is about a 10% probability that 41-50% of the
country experiences drought in a given year (Tanner et al., 2007). While many parts
of Bangladesh suffer from widespread and common floods, other parts experience
seasonal droughts, Xenarioset al.,2014). These occur especially in the northwest of
the country, and mostly in the months leading up to the November-December rice
harvest for an overview of the different types of extreme climatic events and their
distribution over the country, MoEF (2009).

Changes have been observed in the climate of Bangladesh. Overall, weather patterns

12



have been erratic and less predictable than before, (World Bank, 2011). Total annual
rainfall for the country as a whole did not change significantly between 1960 and
2003, although there was a significant increase in some areas, most notably the west
and northwest. There has also been a significant increase in certain seasons, including
a 3.4% increase in country-wide rainfall during the pre-monsoon summer season and
a 1.7% decrease in monsoon rainfall for a differentiation per season for different
regions, Karmalkaret al. (2012). The rainy season has become shorter, and heavy

rainfall occurs within a shorter period.

The cold and dry season has also decreased in length, Thomas et al. (2013). Average
temperature shows an increasing trend, especially during the monsoon season (June-
August) at 0.07°C per decade and during early winter (September-November) at
0.12°C per decade, Karmalkaret al. (2012). According to IPCC figures (2007), higher
temperatures and erratic rainfall have in some areas contributed to wetlands drying up
and ecosystems degrading, Al Mamun, A.; Al Pavel, M.A. (2014).

Climate change is directly related to its mgjor components and natural hazards but, a
limited number of similar researches have so far been conducted by the researcher.
Systematic and comprehensive study is yet to be conducted. It is therefore, the

researcher has been taken into consider for further study this piece of research.

2.3 Effects of Climate Change in Bangladesh

Bangladesh is one of the most climate change vulnerable country in the world. The
main reasons for its vulnerability are due to (i) its location in the tropics, (ii) the
dominance of floodplains, (iii) its low elevation from sea level and (iv) its high
population density. (MOEF, 2005; DOE, 2007; Shahid& Behrawan 2008; Pouliotteet
al. 2009; Hossain & Deb, 2011). The geographical location of the country has made
the people very much depended on the environment and vulnerable to natura
disasters. According to (IPCC, 2007) sealevel in the coastal region of Bangladesh has
been predicted to rise up to 80 cm by 2100. As people of Bangladesh will be affected
by climate change directly or indirectly in all regions. Climate change is the biggest
global health threat of the 21st century and increasingly recognized as a public health
priority (WHO, 2008; Lancet, 2011, Young et al., 2002; Yongyutet al., 2009).
Changes in climate generaly involve changes in two major climate variables:
temperature and rainfall. Its leads to increased temperatures, changing rainfall patterns
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and amounts, and a higher frequency and intensity of extreme climate events such as
floods, cyclone, droughts, and heat wave (IPCC, 2007; Tirado et al., 2010; Roudieret
al., 2011). According to the International Panel for Climate Change (2007), an
increase in the average global temperature will lead to changes in precipitation, and
atmospheric moisture, sealevel rise due to the changes in atmospheric circulation, and
increases in evaporation, and water vapor. The effects of climate change are
heterogeneous and region specific. For example, a rise in temperature with reduced
and more variable rainfall has already affected the natural and physical ecosystems of
Bangladesh, predominantly the northwest with its recurrent droughts and the
southwest with rising soil salinity (Ahsan et al., 2011).

Climate change vulnerability arises as vital issue to the Bangladeshi farmers since last
two decades. As a result, a limited number of similar researches have so far been
conducted by the researcher. Systematic and comprehensive study is yet to be
conducted. It istherefore, the researcher has been taken into consider for further study

this piece of research.

2.4 Effects of Climate Change in Bangladesh Agriculture

Bangladesh lies in the northeastern part of South Asia between 20°34" and 26°38' N
latitude and 88°01' and 92°41 E longitude, one of the most densely populous
countries (1033.5/sg.km) which 93.6% land and 6.4% is water resources, respectively.
It is an agro based country which 20.0% of national GDP comes from agricultural
production and employing 65.0% of total labor force in 2010 (Ruaneet al., 2013). Part
of Bangladesh’s vulnerability to the effects of climate change stems from its
dependence on agriculture. Although the agricultural sector contributes only 16% to
the country’s GDP, almost half (47%) of the Bangladeshis are employed in the
agricultural sector, with rice as most important product, BBS (2014-2015). Within the
agricultural sector, the largest sub-sector is crop cultivation (8.73% of GDP), followed
by fisheries (3.29%), livestock (2.07%) and forestry (1.42%), Thomas et al. (2013).

Conseguence of climate change, agricultural sector of northern districts is suffering

from increased spikelet sterility, higher infestation of pests and diseases, deficiency of

water and soil moisture due to increase rate of evapo-transpiration and hampering the

agricultural productions (rice, wheat, pulses, rape seed and coconut). On the other

hand, southern coastal belt will be inundated and vulnerable for salinity intrusion
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causing to reduce the existing crop productions. The 700 km long coastline of
Bangladesh covers 2.5 million ha area in coastal area is supporting to 35 million
people as their home and daily livelihood and expected to be reached to 40-50 million
by 2050 (Agrawalaet al., 2003; Ahamadet al., 2012). But 0.83 million ha land within
these areas are vulnerable to sea level rise, suffering from salinity intrusion varying
from O to 20 ppt deteriorating agro-resources and the distribution is gradually
increasing (Uddin et al., 2011).

Conseguently, agricultural production is decreasing (0.3 m rise will cause a net
reduction of 0.5 million metric tons) due to shortage of fresh water, soil degradation
and terminative energy and germination rate of some plants (Krishnamurthy et al.,
2014). A recent research showed within 8.3 million ha there is 4.2 million ha of lands
are droughts prone with different intensities. At present, 30 million tons food are
producing yearly from irrigated agriculture (56.0%) in which 80.0% areas are
irrigated from groundwater due to terrible shortage of surface and ground waters
where eastern part will be suffered from loss of 14,000 tons grain production aone in
2030 and 252,000 tons by 2075 (Islam et al., 1999; Minaret al., 2013). The recent
studies found that climate change causing the change in rainfall pattern will decrease
30.0% crop production in 2100 and 28.0% for rice and 68.0% for wheat respectively
(Karim et al., 2012). Furthermore, 1 meter sea level rise will lose up 15.0% of total
land area that will create up to 30 million environmental refugees and aso national
GDP will decline between 27.0-57.0% (Agrawalaet al., 2003; Harasawa, 2006).

Livestock

Livestock sector is largely affected by climate change variability. Its production is
also affected by the climate changes due to reduction in the quality and availability of
feed, water, increased diseases and other environmental stresses. Analytical evidence
on the impacts of climate change on livestock is relatively scanty in Bangladesh.
Chowdhury and Karim (2009) indicated that livestock production could be affected
by the climate changes due to reduction in the quality and availability of feed and
water, heat and other environmental stresses, and preponderance of livestock
parasites, pests, and diseases. The average temperature in Bangladesh is 18 °C in
winter and 28°C in the summer. If global warming causes Bangladesh temperature to
rise further 2°C by 2050, together with relative humidity of 60-95%, all most all
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species of livestock will be under heat stress conditions. As a result of heat stress,
animals suffer from elevated body temperature, increased respiration rates, increased
maintenance energy requirement, increased feed nutrient utilization, decreased dry
matter intake, reduced milk production and hampered reproductive performance. Heat
stress reduces disease resistance and increases morbidity and mortality of animal
species. Reductions in milk production and reproductive performance are economic
losses to cattle, goat and sheep producers. Climate change is also likely to affect the
livestock sector both by affecting the quantity and quality of feed and by affecting the
frequency and severity of extreme climate events. There is alimited body of literature
that deals with effect of climate changes on livestock, but livestock sector may be

particularly vulnerable to the effects of climate change (Hoffmann, 2008).

Fisheries

The fisheries sector has also experienced an adverse effect because of the impacts of
Climate. The fisheries sector contributes about 3.5% of the GDP in Bangladesh and
people depend on fish products in order to meet up majority of their daily protein
requirements. Climate change is likely to adversely affect both the fresh water and
marine fishes in Bangladesh. It affects habitat’s alteration, fish reproduction, fish
migration, natural fish breeding and fish biology. Fish reproduction, growth and
migration patterns are all affected by temperature, rainfall and hydrology (Fickeet al.
2007). Increased salinity and change in water quality can prompt a change in species
composition and distribution especialy in coastal areas. However, salinity intrusion
threatened fresh water fish production, at the same time, creating opportunities for
catching and cultivating brackish and marine species. In 2007, the cyclone ‘Sidr’
caused damages and losses of US$6.7 million to fisheries sectors. It is reported by
Bangladesh Fisheries Development Corporation (BFDC) that the fishery resources in
the EEZ area of the Bay of Bengal have declined by around 25-30 % over the last
couple of decades. Moreover, FAO. (2009) reports that around 100 important fish
species have disappeared from the Bay of Bengal over the last few decades. In recent
years, natural fish stocks have declined due to natural and manmade catastrophes,
degradation of aguatic environments and reduction of many wetlands and water areas.
The flood plain fisheries are the main sources of fish resources of Bangladesh. But
due to erratic behavior of seasonal flood, these fish resources will be worst hit. There
is a considerable threat of losing over 4 million metric ton of fisheries by the year
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2030. Timing, extent and duration of rains and floods greatly influence reproduction,
migration and growth of fishes. Delay in onset of rains and floods may affect the
breeding and maturation success of fish, which in turn will result in the reduced fish
production from rivers and floodplain (NAPA, 2005). Moreover, increased aridity,
reduced dry season precipitation and extended dry spell, particularly in northwest
region of Bangladesh, will lead to the drying up of or retain too little water (not
adequate for survival of fish) in floodplain fish pits, depressions, ditches etc. As a
flood plain area, inland open water fisheries of Dhaka region is suffering from
reduced fish production. Every year hundreds of culture ponds float due to floods
resulting in loss of fish and poor fish farmers incur financial losses. This effect of
climate variability is posing a great threat to the substance of pond fish culture as
well. The combined effect of all climatic impacts would have severe consequences on
the productivity of agriculture and thus the livelihoods of a large number of poor

people, especially those who are already food insecure and vulnerable.

2.5 Climate Change Vulner ability

Climate change has on natural systems threatens the livelihoods, food intake and
health of poor people. Climate change will mean that many semi-arid parts of the
developing world will become even hotter and drier, with even less predictable
rainfall. Climate-induced changes to crop yields (Rahman and Mallick, 2011).
Various nature and climate change shocks affect coastal livelihoods differently and
govern vulnerability and adaptive capacity. Some of the disasters are fast in coasta
areas in terms of its sudden affects to coastal life and livelihoods like tropical cyclone
and storm surges, where others are low in events like salinity or inundation increase,
but these have long-term impacts on socia and economic functions (Nicholls et al.,
2007). The adverse impacts of weather events and climate increasingly threaten and
erode basic needs, capabilities, and rights, particularly among poor and
disenfranchised people, in turn reshaping their livelihoods (UNDP, 2007; Leary et al.,
2008; Adger, 2010; Quinn et al., 2011). Weather events and climate affect the lives
and livelihoods of millions of poor people. Even minor changes in precipitation
amount or temporal distribution, short periods of extreme temperatures, or localized
strong winds can harm livelihoods (Douglas et al., 2008; Ostfeld, 2009; Midgley and
Thuiller, 2011; Beleet al., 2013). Climatic and other stressors affect livelihoods at
different scales. spatial (e.g., village, nation) or temporal (e.g., annual, multi-annual).
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Both direct and indirect impacts are often amplified or weakened at different levels.
Global or regional processes generate a variety of stressors, typically mediated by
cross level ingtitutions, that result in locally experienced shocks (Reid and Vogel,
2006; Thomas et al., 2007; Paavola, 2008; Pouliotteet al., 2009). Poor people
generally depend more on ecosystem services and products for their livelihoods than
wealthy people. The means by which a poor family gains an income and meets its
basic needs are often met by multiple livelihood activities. They are therefore severely
affected when the environment is degraded or their access to it restricted (NAPA,
2005). The tropical cyclone of 2007 caused loss of valuable mangroves, social and
physical resources and livelihood bases that post-disaster recovery has not yet been
possible in Bangladesh (Mallicket al., 2011). With changing frequency of cyclonic
wind and storm surges and inundation coastal agriculture and domestic fisheries and
open fishing have been highly affected which are significant livelihoods sources to
majority coastal people. Salinity level is sSlowly increasing over the time and causing
serious threats to traditional agriculture farming and mangrove ecosystems
(Moniruzzaman, 2012). Changes in temperature and rainfall may change the
geographic range of vector-borne diseases such as malaria and dengue fever, exposing
new populations to these diseases. Young children as well as pregnant women and
their unborn children are especially vulnerable to malaria. Malaria contributes to
prenatal mortality, low birth weight, and maternal anemia (WHO, 2002). Thomas et
al. (2013) Bangladesh is extremely vulnerable to the impact of climate change
because it is a low-lying, flat country subject to both riverine flooding and sea level
rise, and because a large portion of its population is dependent on agriculture for its
livelihood. The effect of the climate changes on farmers’ livelihoods, poverty and
family food security is significant. A gradual decline in yields affects the viability of
agriculture as a dependable base for subsistence and income. An increase in extreme
events causes Yields to fall abruptly or total loss of crops (IFAD, 2013). Seasonal
variations have also diverse influence on fishing, hatchery operations, fish production

and livelihoods of awide range of people (Hagque, 2007).

Bangladesh has made remarkable progress in agricultural development and food

production in the recent decades. But the emerging impacts of global climate change

are posing serious threats to food security of the people, particularly of the poor and

marginal people of the society. Since independence in 1971, the national food
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production progress has been boosted through the use of high yielding varieties,

fertilizer, irrigation and pesticide.

2.6 Food Security

Food security encompasses three elements: availability, accessibility and utilization
(USAID, 1996). Food availability refers to the physical presence of food at various
levels from household to national level, be that from own production or through
markets. Food access refers to the ability to obtain an appropriate and nutritious diet
and isin particular linked to resources at the household level. Food utilization refers
to the proper use of food, which includes the existence of proper food processing and
storage practices, adequate knowledge and application of nutrition and child care, and
adequate health and sanitation services (FANTA, 2006).

Food security is a concept used to describe access to, and availability of food supply
at different levels. Numerous definitions, with dlight variations depending upon the
source, have been established to describe food security and insecurity. As a working
definition, food security a situation that exists when all people, at al times, have
physical, social and economic access to sufficient, safe and nutritious food that meets
their dietary needs and food preferences for an active and healthy life” (FAO, 2001).
Food insecurity is limited or uncertain access to sufficient, safe and nutritious food
that meets their dietary needs and food preferences for an active and healthy life. The
World Food Summit of 1996 defines food security as existing “at the individual,
household, national, regional and global levels”. However, the concept has evolved;
during 1970s the concern was regarding national and global food supplies while since
the 1980s the focus shifted to the household and individual levels such shift was
caused by AmartyaSen's entitlement theory (Maxwell & Smith, 1992). Food security
is built on three pillars: 1) food availability, defined as having sufficient quantities of
food available on a consistent basis, 2) food access, defined as having sufficient
resources to obtain appropriate foods for a nutritious diet; and 3) food use, defined as
appropriate use based on knowledge of basic nutrition and care, as well as adequate
water and sanitation (FAO, 2012). In their review, Maxwell and Smith (1992) found
four core concepts that are similar to the above described pillars: sufficiency of food -
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similar to food availability; access to food- comparable to food access; security
defined as the balance between vulnerability, risk and insurance; and time. In the next
sections we will go into more detail about each one of the core concepts and pillars of
food security. These concepts are hierarchical, with availability necessary but not
sufficient to ensure access, which is, in turn, necessary but not sufficient for effective
utilization.

2.7 Food Security Statusin Bangladesh

Food security is multi-dimensional having interrelationships among availability,
accessibility and utilization elements. There is a fourth exogenous dimension that has
significant interface with food security, i.e. the nature. The natural disasters affect all
the three dimensions of food security. Food availability by itself does not ensure
adeguate access to food, although it is a necessary precondition for access to food. If
people have access to livelihood, they would have access to food and nutrition. Poor
physical access to food leads to poor consumption and poor nutrition. The levels of
food consumption depend mainly upon food availability and food access. Food
production is linked to livelihood access and food consumption. Livelihood access in
turn influences the demand for food and better prices and production thereof. Better
livelihood access also leads to improved living standard, better education, better
knowledge on health etc. The interrelationships among food availability, access,
utilization and nature.

Although food grain production has more than doubled since independence in 1971,
food insecurity both in national and household level remains a matter of concern for
the government. About half of the population cannot reach the minimum dietary
energy requirement (2122 kcal/capita/day) and one quarter of them subsist in extreme
shortage of energy consuming less than 1800 kcal/capita/day (GOB, 2000). Apart
from the prevailing deficit in total calorie intake, the normal diet of Bangladeshi
people is seriously imbalanced, with inadequate shares of fat, oil and protein (GOB,
2000). Women and children are especially vulnerable due to their limited access to
food. This dietary imbalance reflects insufficient domestic production of non-cerea
foods (pulses, oilseeds, fruits, meat, milk and eggs), low incomes, food preferences
and lack of nutrition knowledge. Past studies suggest that consumed cereal diets meet
nutritional demand in terms of energy needs as well as protein requirements
(Sukhatme, 1978 and Gopalan, 1968). Indeed, many vitamins and minera
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deficiencies would also be reduced if sufficient calories were consumed (Greer and
Thorbecke, 1986). The cereals, particularly rice (currently over 470 g/person/day) in
the diet is so high that their contribution to total dietary energy nears about 75-80% in
Bangladesh (Yusuf, 1997). And over the period, the supply of cereals (mainly rice)
increased (despite consumption of cereals even in excess of the set amount of 454
gm/person/day (Hossain et al., 2005), but the country suffers sufficient consumption
of balanced food which indicates the inadequateness of diet from nutritional point of
view. Also, due to the low yield of production and lack of access to food turn the
country to the problem of balanced diet alone with sufficient amount of calorie intake
from cereals and non-cereals. Therefore, insufficient calories, energy and protein
intake which can be supplemented by cereals and non-cereals intake are also a
problem in Bangladesh.

2.8 Resear ch Gap of the Study

There are lots of researches on climate change vulnerability on farmers’ food security
taking either climate change or food security separately considering the selected
characteristics of the farmers but very few researches was so far conducted to
ascertain the climate change vulnerability and farmers’ food security together. Most
of the researchers conducted their research on Bangladesh’s aspect but my study is
particularly focused on Kurigram district of Bangladesh. This is one of the research

gaps of the study.

2.9 The Conceptual Framework of the Study

The contribution between the experimental variables and the main focus of the study
can be clearly delineated with the help of conceptual framework of the study. The
researcher was made an attempt to ascertain the climate change vulnerability on
farmers’ food security of Chilmari Upazila under Kurigram district as the main focus
of the study. It was conceptualized in the research that the climate change
vulnerability on rural farmers’ food security may be influenced and affected by the
interacting forces of many socio-economic and others characteristics of the farmers.
To make the process conspicuously interpretable a conceptual framework has been

presented in a schematic diagram, (Figure 2.1).
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Fig. 2.1 The conceptual framework of the study

CHAPTER |11
MATERIALSAND METHODS

The materials and methods used in conducting any research play a critically important
role and deserve careful consideration by the researcher. The researcher was very
much careful for using proper methods in all aspects of the investigation. Methods
and procedures followed in conducting the study have been discussed in this chapter.
Further, the chapter includes the operational format and comparative reflection of
some variables used in the study. Also, statistical methods and their use have been

mentioned in this chapter.

3.1 Localeof the Study

The study was conducted in Chilmari Upazila (Kurigram district), where the most of
the people are engaged in farming activities. Chilmari is located at 25°26' to 25°40'
North latitudes and in between 89°38' and 89°48' East longitudes. It has 1, 14,350
households and a total area equivalent to 224.97 km?2. The Upazila is situated in the
Northern part of Bangladesh. It is located by the Indo-Bangladesh frontier. Chilmari
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Upazila is intersected by the mighty Brahmaputra River. There are six unions in
Chilmari Upazila and the present study was conducted in five selected villages of two
Unions namely ‘Thanahat” and “‘Chilmari’ based on the population size in the selected
area. The map of the Kurigram district has been presented in Figure 3.1 and the
specific study locations of three unions under Chilmari Upazila of Kurigram district

have also been shown in Figure 3.2.

3.2 Population and Sampling

People who engaged in farming activities and permanently reside in the selected
villages constituted the active population of this study. As all population of the study
area could not possible to measure, head of the farm families of Thanahat and
Chilmari Union of Chilmari Upazila under Kurigram district were the population of
the study. However, representative of the population were takenfor collection of data
following random sampling technique. One farmer (who mainly operated the farming
activities of the family) from each of the farm families was considered as the farmers.
Farm families of the five villages of two Unions were considered for interviews. For
geographical location and pervious record analysis sampling procedure was followed
to select one district from the whole of Bangladesh purposively, and same method
was used to select the Upazila. By this procedure select the Fokirerhat, Matikata,
Mojaidanga, Montola and Shakhahati villages of two unions as the study group
location. The total number of individuals under study was estimated 931 in the study
areawhich is shown in the following Table 3.1.

Table 3.1 Population of the study area

Name of the Name of the Name of the Number of the
Upazila unions villages farmers
Fokirerhat 175
Thanahat Matikata 207
Chilmari Mojaidanga 215
Montola 169
Chilmari :
Shakhahati 165
Totd 931

3.2.1 Deter mination of sample size
Total 931 populations, the farmers comprising 93 (10% of total population) farmers’
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constituted the sample size. A reserve list of ten percent of the study population was

also prepared. The reserve lists comprised of 9 farmers. Farmers in the reserve list

were used only when afarmer in the original list was not available. The farmers of the

two unions were measured according to the proportionate of the total sample size (93)

farmers. The distribution of the sample farmers and those in the reserved list from the

villagesis shownin Table 3.2.

3.2.1 Distribution of the population of sample size

Table 3.2 Distribution of the far mer s accor ding to population and sample size

Name of

Population of

Far mers number in the

villages farmers Sample Size reservelist
Fokirerhat 175 17 2
Matikata 207 21 2
Mojaidanga 215 22 2
Montola 169 17 2
Shakhahati 165 16 1
Total 931 93 9
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3.3 Variablesand their M easurement Techniques

In a descriptive socia research, selection and measurement of the variable is an
important task. A variable is any characteristics which can assume varying or
different values are successive individual’s cases (Ezekiel and Fox, 1959). An
organized research usually contains at least two identical elements i.e. independent
and dependent variable. An independent variable is a factor which is manipulated by
the researcher in his attempt to ascertain its relationship to an observed phenomenon.

A dependent variable is a factor, which appears, disappears or varies as the
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experimenterintroduces, removes or varies the independent variables (Townsend,
1953). According to the relevance of the research area, the researcher selected 12
characteristics of the farmers as the independent variables (e.g. age, level of
education, family size, farm size, farming experience, annual family income,
agricultural training exposure, and agricultural extension media contact, farmers’
perception of climate change, climate change vulnerability, knowledge on climate
change and knowledge on food security). On the other hand, ascertain the present
status of farmers’ food security of the climate affected farmers was dependent
variable consisted of three dimensions i.e. food availability, food stock ability and
nutritional security. The following sections discus about the measurement of

dependent and independent variables of the study.

3.3.1 Measurement of independent variables

The independent variables of the study were age, level of education, family size, farm
size, farming experience, annual family income, agricultural training exposure,
agricultural extension media contact, farmers’ perception of climate change, climate
change vulnerability, knowledge on climate change, and knowledge on food security.
The procedure followed in measuring the independent variables have been discussed

in the subsequent sections.

3.31.1Age

Age of the farmers was measured in terms of actual years from their birth to the time
of the interview, which was found on the basis of the verbal response of the rural
people. A score of one (1) was assigned for each year of one’s age. This variable
appears in item number 1.1 in the interview schedule as presented in Appendix-I.
Based on the available information cited by the farmers, they were classified into
three categories (MoY S, 2012).

Category (age) Years
Y oung age <35
Middle age 36 to 50
Old age >50
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3.3.1.2 Levd of education

Education was measured by assigning score against successful years of schooling by a
farmer. One score was given for passing each level in an educational institution
(Rashid, 2014). For example, if afarmer passed the final examination of class five or
equivalent examination, his/her education score has given five (5). Each farmer who
cannot read and write was given a score of zero (0). A person not knowing reading or
writing but being able to sign only was given a score of 0.5. If afarmer did not go to
school but took non-formal education, his educational status was determined as the
equivalent to aformal school student. This variable appears in item number two (2) in
the interview schedule as presented in Appendix-1. Based on the available information

cited by the farmers, they were classified into four categories.

Category Education (year of schooling)
[lliterate ()]
Primary education 1-5
Secondary education 6-10
Above secondary >10

3.3.1.3 Family size

Family size of afarmer was determined by the total number of membersin his family
including him, children and other dependents. The scoring was made by the actual
number of family members expressed by the farmers. For example, if a farmer had
five members in his family, his score was given as 5. This variable appears in item

number three (3) in the interview schedule as presented in Appendix-I.

3314 Farmsize

Farm size of afarmer referred to the total area of land on which his/her family carried
out the farming operation, the area being in terms of full benefit to the family. The
term refers to the cultivated area either owned by the farmer or cultivated on
sharecropping, lease or taking from other including homestead area and measured
using the following formula (Rashid, 2014):
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FS=A+B+12(C+D)+E
Where,

FS=Farm size

A = Homestead area

B = Own land under own cultivation
C = Land taken from others as borga
D = Land given to other as borga

E = Land taken from others on lease

The data was first recorded in terms of local measurement unit i.e. bigha, or decimal
and then converted into hectare. The total area, thus, obtained is considered as his
farm size score (assigning a score of one for each hectare of land). This variable
appears in item number four (4) in the interview schedule as presented in Appendix-I.
Based on their tota farm size, the farmers were classified into five categories

according to Department of Agricultural Extension (DAE, 1999).

Category Area (hectare)
Landless <0.020
Marginal farmer 0.021t0 0.20
Small farmer 0.21t0 1.00
Medium farmer 1.01 to 3.00
Large farmer >3.00

3.3.1.5 Farming experience
In ameasuring score of one (1) was assigned for each year of working experience of a
respondent either in his own farm or to that of his parents. This variable appears in

item number five (5) in the interview schedule as presented in Appendix-I.

3.3.1.6 Annual family income

Annual family income refers to the total financial return from different financial
activities in one year. It was expressed in Taka. One score was given for 1000 taka. A
score of 1 was assigned for Tk. 1000. For an amount less than Tk.1000, a fraction

score was computed and added with the main score. This variable appears in item
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number six (6) in the interview schedule as presented in Appendix-I.

3.3.1.7 Agricultural training exposure

Agricultural training exposure of a respondent was measured by the total number of
days for which a respondent attended in different training programs on agriculture. If
arespondent takes training for 5 days, he will get scores of 5. This variable appearsin

item number seven (7) in the interview schedule as presented in Appendix-1.

3.3.1.8 Agricultural extension media contact

It was defined as one’s extent of exposure to different communication media related
to farming activities. Agricultural extension media contact of a farmer was measured
by computing agricultural extension media contact score on the basis of their nature
of contact with nine agricultural extension media. Each farmer was asked to indicate
his nature of contact with four aternative responses, regularly, frequently,
occasionally, rarely and not at al basis to each of the nine media and score of four,
three, two, one and zero were assigned for those alternative responses, respectively.
These five options for each medium were defined specially to each medium
considering the situation, rationality and result of pre-test. Logical frequencies were
assigned for each of the five-alternative nature of contact. Agricultural extension
media contact of the farmers was measured by adding the scores of seven selected
source of information. Thus, agricultural extenson media contact score of a farmer
could range from O to 28, where zero indicated no agricultural extenson media
contact and twenty-eight indicated highest level of agricultural extension media
contact. This variable appears in item number eight (8) in the interview schedule as
presented in Appendix-1.

3.3.1.11 Farmers’ perception of climate change

Farmers’ perception of climate change was measured by asking him/her 3 statements
related to different issues of weather, e.g. precipitation, temperature, extreme events
etc. Each farmer was asked to indicate his name of statements with five alternative
responses, like extreme, increased, reduced, no change and do not knew basis to each
of the three-climate change perception and score of three, four, three, two, one and
zero were assigned for those alternative responses, respectively. These five options
for each medium were defined specially to each medium considering the situation,
rationality and result of pre-test. Logical frequencies were assigned for each of the
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five-alternative statements of perception. Farmers’ perception of climate change was
measured by adding the scores of three selected source of indicator. Thus, Farmers’
perception of climate change score of a farmer could range from 0 to 56, where zero
indicated no perception of climate change and 56 indicated highest level of climate
change perception. This variable appears in item number nine (9) in the interview

schedule as presented in Appendix-I.

3.3.1.10 Climate change vulner ability

Climate change vulnerability of a farmer was measured by asking him 7 hazardous
related to different types of vulnerability, e.g. drought, flood, river erosion etc. score
on the basis of their types of seven hazardous.Each farmer was asked to indicate his
types of hazardous with five alternative responses, like extreme, high, medium, low
and not ever bas's to each of the seven hazardous and score of four, three, two, one
and zero were assigned for those alternative responses, respectively. These five
options for each medium were defined specialy to each medium considering the
situation, rationality and result of pre-test. Logical frequencies were assigned for each
of the five alternative types of hazardous. Climate change vulnerability of the farmers
was measured by adding the scores of seven selected source of information. Thus,
climate change vulnerability score of a farmer could range from O to 28, where zero
indicated no climate change vulnerability and 28 indicated highest level of climate
change vulnerability. This variable appears in item number ten (10) in the interview

schedule as presented in Appendix-I.

3.3.1.11 Knowledge on climate change

Farmers’ knowledge on climate change was measured by asking him 10 questions
related to different components of climate change, e.g. what is your idea about climate
change, what are the elements of climate change etc. It was measured assigning
weightage two (2) for each question. So, the total assigned scores for all the questions
became twenty. The score was given according to response at the time of interview.
Answering a question correctly an individual could obtain full score while for wrong
answer or no answer he obtained zero (0) score. Partial score was assigned for
partialy correct answer. Thus, the climate change knowledge score of a farmer could
range from zero (0) to twenty (20), where zero indicates no knowledge and twenty
indicates highest knowledge on climate change. This variable appears in item number
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eleven (11) in the interview schedule as presented in Appendix-I.

3.3.1.12 Knowledge on food security

Farmers’ knowledge on food security was measured by asking him 10 questions
related to different components of food security, e.g. relation between education and
food security, benefits of achieving food security, role of food security in achieving a
developed country, etc. It was measured assigning weightage two (2) for each
guestion. So, the total assigned scores for al the questions became twenty. The score
was given according to response at the time of interview. Answering a question
correctly an individual could obtain full score while for wrong answer or no answer
he obtained zero (0) score. Partial score was assigned for partially correct answer.
Thus, the food security knowledge score of a farmer could range from zero (0) to
twenty (20), where zero indicates no knowledge and twenty indicates highest
knowledge. This variable appears in item number twelve (12) in the interview

schedule as presented in Appendix-I.

3.3.2 Measurement of dependent variable

As stated earlier, the dependent variable of this study was “ascertain the present status
of farmers’ food security of the climate affected farmers”. Three dimensions namely
food access availability, food stock ability and nutritional security were considered to
determine food security of farmers. The dimensions were individually categorized as
‘low’, ‘medium’, ‘high’ according to their value. All the major components were
measured with the help of identified subcomponents. Each subcomponent was
measured against the identified items, collected through the process of review of

relevant literature, focused discussion with the officials, experts, experienced farmers.

3.3.2.1 Food access availability

It was defined as farmers’ available source of food. Food availability per day of a
farmer was measured by computing the value of foods on kcal/100g available source
of cereal, vegetables, meat, fish and fruits respectively. Each farmer was asked to
indicate available food consumed per day source with five alternative responses.The
total nutritional value of the foods was converted into kcal/100g of foods. The
nutritional value was determined according to Bangladesh Institute of Research and
Training on Applied Nutrition (BIRTAN). One kcal nutrition consumption value was
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assigned for score 1. This variable appears in item number 13(A) in the interview
schedule as presented in Appendix-I.

3.3.2.2 Food stock ability

Food stock ability of a farmers’ family was determined by the total number of meal
stocked at his family. The measurement of food stock ability was followed by up to
one day (up to 3 meals), up to one week (4 to 21 meals), up to one month (22 to 90
meals) and more than one month (>90 meals). The scoring was made by the 1 for
each meal stock ability. For example, if a farmer had one-month food stock ability,
his score was given as (90). This variable appears in item number 13(B) in the

interview schedule as presented in Appendix-I.

3.3.2.3 Nutritional security

Nutrition security of the respondents was measured in score on the basis of his daily
consumption of food. One thousand cal. nutrition consumption value was assigned for
score 1. This variable appears in item number 13(B) in the interview schedule as

presented in Appendix-1.

3.4 Measurement of problem faced by farmers

Problems faced by the farmers in achieving food security for climate change
vulnerability were measured by asking their opinion on 10 selected problems. A five-
point rating scale was used for computing the problem score of the farmers. For each
problem score of four (4), three (3), two (2), one (1) and zero (0) was assigned to
indicate extent of problem as ‘severe’, ‘medium’, ‘low’, ‘very low’ and ‘not at all’
respectively. For each of the problem faced in achieving food security was determined
by summing-up scores obtained by farmers for the ten (10) concerned problems,
while the overall problem faced of a farmer was computed by adding together the
score. The possible range of food security, problem score could be zero (0) to forty
(40), a total score of zero (0) indicated no problems while a score of forty (40)
indicated highest difficulties with achieving food security. To ascertain the
comparison among the problems of farmers, index for each item along with rank order
Problem Facing Index (PFl) was computed (Afique, 2006) using the following

formula:

PRl = (Ps x 4) + (Pix 3) + (Pmx 2) + (Rix 1) + (Pyx 0)
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Where,

PFI = Problem Facing Index;

Ps = Number of farmers having severe problem;
Ph= Number of farmers having high problem;

Pm = Number of farmers having medium problem;
P = Number of farmers having low problem;

P.= Number of farmers having no problem at all;

Problem Facing Index (PFI) related to difficulties with achieving household food
security could range from 0 to 484, 0 indicating no problem and 484 indicating very
high problem with the particular problem. However, attempts were also made to seek
out the suggestions from the farmers to overcome the problem identified. This
variable appears in item number (14) in the interview schedule as presented in
Appendix-1. The rank order on the basis of problem confrontation in achieving food

security was formed according to score cited by the farmers.

3.5 Hypothesis of the Study

According to Kerlinger (1973) a hypothesis is a conjectural statement of the relation
between two or more variables. Hypothesis are always in declarative sentence form
and they are related, either generally or specifically from variables to variables. In
broad sense hypotheses are divided into two categories. (a) Research hypothesis and
(b) Null hypothesis.

3.5.1 Resear ch hypothesis

Based on review of literature and development of conceptual framework, the
following research hypothesis was formulated: “Each of the 12 selected
characteristics (age, level of education, family size, farm size, farming experience,
annual family income, agricultural training exposure, agricultural extension media
contact, farmers’ perception of climate change, climate change vulnerability,
knowledge on climate change, knowledge on food security) of the farmers has
significant contribution on their food security”. However, when a researcher tries to

perform statistical tests, then it becomes necessary to formulate null hypothesis.

3.5.2 Null hypothesis
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A null hypothesis states that there is no contribution between the concerned variables.
The following null hypothesis was formulated to explore the contribution of the
selected characteristics on food security. In order to conduct tests, the earlier research
hypothesis was converted into null form asfollows:

“There is no contribution of the selected characteristics (age, level of education,
family size, farm size, farming experience, annual family income, agricultural training
exposure, agricultural extension media contact, farmers perception of climate change,
climate change vulnerability, knowledge on climate change, knowledge on food

security) of farmers on their food security.”

3.6 Instrument for Collection of Data

In order to collect reliable and valid information from the farmers, an interview
schedule was prepared for collection of data from farmers keeping the objectives of
the study in mind. The schedule was prepared in Bangla for a clear understanding to
the farmers. The Bengali version of interview schedule was used to collect data. The
question and statements contained in the schedule were simple, direct and easily
understandable by the farmers. Simple and direct question, different scales, closed and
open form statements and questions were included in the interview schedule to obtain
necessary information. The draft 41 interview schedule was prepared in accordance
with the objective of the study. The interview schedule was pre-tested with 15 farmers
of the farmers in the study area during 01 to 03 February, 2019. The draft interview
schedule was pretested in actual field situation before finalizing it for collection of
data. The pre-test was helpful to identify inappropriate questions and statements in the
draft schedule. Necessary addition, alternation and adjustments were made on the
basis of the experience of the pretest. The interview schedule was then cyclostyled in
itsfinal form for the collection of data. The interview schedule was then printed in its

final form. An English version of the interview schedul e has been shown.

3.7 Data Collection

Data were collected personally by the researcher himself through personal interview
schedule from the farm families of the selected villages. Before starting the collection
of data; the researcher met the respective Upazila Agriculture Officer (UAO),
Agriculture Extension Officer (AEO), Upazila Food Program Officer (UFPO),
Assistant Health Inspector (AHI) and the concerned SAAOs. The researcher also
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discussed the objectives of the present study with the farmers and above-mentioned
officers and requested them to provide actua information. A rapport was established
with the rural people so that they feel easy to answer the questions. The researcher
took all possible care to establish rapport with the farmers so that they would not feel
any indecision while starting the interview. Very good cooperation was obtained from
the field extension workers and the local leaders. No serious difficulty was faced by
the researcher during the collection of data. The interviews were made individually in
the houses of farmers. Questions were asked in different ways so that the farmers
could easily understand the questions. Whenever a farmer faced difficulty in
understanding any questions, care was taken to explain the same clearly with a view
to enabling him to answer it properly. Before going to the farmers’ home for
interviewing they were informed verbally to ensure their availability at home as per
schedule date and time. In the case of failure to collect information from the farmers
due to their other business, arevisit was made with prior appointment. If any farmers
failed to understand, the researcher took great care to explain the issue. If the farmers
could not clear about what was wanted to know then supplementary questions were
asked for further clarification. The researcher received full cooperation from the
farmers during the time of interview. Data were collected during 15 March, 2019 to
31 March, 2019.

3.8 Compilation of Data

After completion of field survey, data recorded in the interview schedules were coded,
compiled, tabulated and analyzed in accordance with the objectives of the study. In
this process, all the responses in the interview schedule were given numerically coded
values. Local units were converted into standard units and qualitative data were
converted into quantitative ones by means of suitable scoring whenever necessary. All
the collected data were checked and cross-checked before transplanting to the master
sheets. To facilitate tabulation, the collected data were properly coded and transferred
from interview schedule to a master sheet. Tabulation and cross tabulation was done

on the basis of categorization developed by the researcher.

3.9 Categorization of the Farmers
It was necessary to develop suitable categories to determine the food security status of
farmers in selected aspects. For the purpose, the farmers were classified into
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categories on the basis of obtained score of food security status by them. Categories
were also developed for describing each of the selected characteristics of the rura
people. Nature of the data and mode of the categorization prevailing on the social
system guided the researcher in developing categories in respect of selected
characteristics.

3.10 Statistical Analysis

Regression analysis was used to identify the linear combination between independent
variables used collectively to predict the dependent variables (Miles and Shevlin,
2001). Regression analysis helps us understand how the typical value of the
dependent variable changes when any one of the independent variables is varied,
while the other independent variables are held fixed. Ordinary Least Squares (OLS) is
used most extensively for estimation of regression functions. In short, the method
chooses a regression where the sum of residuals, ZUi is as small as possible (Gujarati,
1995). The factors that contribute to the food security status of the farmers are
analyzed using a regression model. The overall quality of fit of the model has been
tested by ANOVA specifically F and R? test. The data were analyzed in accordance
with the objectives of the proposed research work. The factors that contribute to the
climate change vulnerability and farmers’ food security are analyzed using a
regression model, multiple regression analysis () was used. Throughout the study,
five (0.05) percent and one (0.01) percent level of significance were used as the basis
for rejecting any null hypothesis. If the computed value of () was equal to or greater
than the designated level of significance (p), the null hypothesis was rejected and it
was concluded that there was a significant contribution between the concerned
variable. Whenever the computed value of (B) was found to be smaller at the
designated level of significance (p), the null hypothesis could not be rejected. It was
concluded that there was no contribution of the concerned variables. The model used
for this analysis can be explained as follows:

Yi =a+ byxy + Xz + DXz + byXs + bsXs + DeXe + D7X7 + DgXg + DoXg + D10X10 + D11X11

+ b12X12 +€, (i:l, 2, 3)

Where,
Yi=1isthefood availability
Yi=2 isthe food stock ability
Yi=3 isthe nutritional security
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Of the independent variables, x; is the farmers’ age, X, is level of education, X3 is
family size, x4 is farm size, xs is farming experience, Xg is annua income, X7 is
agricultural training exposure, Xg is agricultural extension media contact, Xg IS
farmers’ perception of climate change, Xj0 is climate change vulnerability, xi; IS
knowledge on climate change and X3, is knowledge on food security. b, by, bs, by, bs,
bs, b7, bs, by, b1, b1 and by, are regression coefficients of the corresponding
independent variables, and e is random error, which is normally and independently

distributed with zero mean and constant variance.
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CHAPTER IV
RESULTSAND DISCUSSION

In this chapter, the findings of the study and interpretation of the results have been
presented according to the objectives of the study. This chapter has been divided into
four sections. The first section deals with the selected individual characteristics of the
farmers while the second section deals with the extent of climate change vulnerability
on farmers’ food security. The third section deals with contribution of the farmers’
selected characteristics on their food security; while the fourth section deals with the

problem faced associated with achieving food security has been discussed.

Table 4.1 Salient features of the characteristics of farmers (N = 93)

Range

Cateqor| Measuring Mean
AHEIOrEs unit | Possble | Observed | (x) | SD

Age Years - 22-74 | 4934 | 11.24
i Year of - 0.00-16

Level of education schooling 4.80 4.57

Family size Member - 39 5.82 1.404

Farm size Hectare - 0.06-480 | 108 | 077

Farming experience Years - 2-60 31.98 | 11.45

Annual family income ‘000" taka - 5-112 28.15 | 22.74

Agricultural training Days - 0-9 2.03 1.93

Agricultural extension Score 0-28 10-25

contact 17.87 2.98

Farmers’ perception of Score 0-56 12-37

climate change sl.21 3.67

Climate change Score 0-28 7-24

vulnerability 1565 | 4006

Knowledge on climate Score 0-20 4-18

change 11.59 2.66
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Knowledge on food Score 0-20 4-14

security 9.93 2.59

4.1 Selected Characteristics of the Far mers (Independent Variables)

In this section the findings of the farmers’ selected characteristics have been
discussed. The selected characteristics are age, level of education, family size, farm
size, farming experience, annua family income, agricultural training exposure,
agricultural extension media contact, farmers’ perception of climate change, climate
change vulnerability, knowledge on climate change, and knowledge on food security.

The salient features of the characteristics of the farmers were shown in Table4.1

41.1 Age
Age of the respondent farmers was found to range from 22 to 74 years. The average
age was 49.34 years with the standard deviation of 11.24. Based on their age, the
farmers were classified into three categories namely “young”, “middle” and “old”
aged as shown in Table 4.2

Table 4.2 Distribution of the farmers according to their age

Categories (years) Respondents M ean SD
Number | Percent (x)
Young aged (up to 35) 12 12.9
Middle aged (36 to 50) 43 46.2 49.34 | 11.24
Old aged (> 50) 38 40.9
Total 93 100

Data furnished in Table 4.2 indicates that the highest proportion (46.2 percent) of the
respondents fell in the middle age category, while 40.9 percent and 12.9 percent
belonged to old and young age categoriesrespectively. However, data also revealed
that 87.1 percent of the respondents in the study area were middle to old aged.

4.1.2 Education
The education score of the respondents ranged from 0 to 16 with the average of 4.80
and the standard deviation was 4.57. Based on their educational score, the farmers

were classified into four categories namely “illiterate”, “primary level”, “secondary

level” and “above secondary level” as shown in Table 4.3.

Table4.3 Distribution of the farmersaccording to their education level
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_ Respondents M ean
Categories Number | Percent | (x) =D
[lliterate (0) 37 39.8
Primary level (1to5) 17 18.3
Secondary level (6 to 10) 30 32.2 4.80 | 457
Higher secondary level (11-12) 9 9.7
Total 93 100

The data indicate that the majority (39.8 percent) of the farmers were illiterate, while
32.2 percent farmers had secondary level education, 18.3 percent primary level
education and 9.7 percent higher secondary level education. At present the literacy
rate of the country is 62.3 percent (Bangladesh Economic Review- 2015). Thus the
findings revealed that the literacy rate in the study area seems to be dight lower than
the nationalaverage.

4.1.3 Familysize

The family size ranged from 3 to 9 person with the average of 5.82 and the standard
deviation was 1.40. Based on the family size score the respondents were classified
into three categories namely ‘small family’, ‘medium family’, and ‘large family’ as
shown in Table 4.4.

Table 4.4 Distribution of the far mer s accor ding to their family size

Categories Basi§ Of. Observed Respondents Mean
(members) categorization| range ) sD
(Mean+SD) | (score) | Number | Percent
Small family < 4(x -1SD) 18 194
Mediumfamily | 5-7(x +1SD) | 39 62 66.6
5.82 1.40
Large family > 7(x +1SD) 13 14
Total 93 100

Study area was higher than the national average of 4.85 persons (BBS, 2015). This
may be due to the prevalence of joint family system in the study area. The study

showed thatthe study area was in a remote village where family bonding was very
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common and they wanted to live together so thattheir family size was bigger.

Farmsize

The farm size of the farmers in the study area varied from 0.06 to 4.80 hectares (ha.).
The average farm size was 1.09 ha and the standard deviation was 0.77. This farm
size average was higher than the national average of 0.91 hectare (BBS, 2013). Based
on the farm size, the respondents were classified into four categories (according to
DAE, 1999) namely ‘marginal farm size’, *small farm size’, ‘medium farm size’ and

‘large farm size’ as shown in Table 4.6.

Table 4.5 Distribution of the farmers according to their farm size

Categories Respondents Mean .
(ha) Number | Percent (x)
Marginal farm size (0.06-0.20 ha) 5 54
Small farm size (0.21 to 1.0 ha) 46 48.4
Medium farm size (1.01 to 3.0 ha) 40 44 1.09 0.77
Largefarm size (> 3.0 ha) 2 2.2
Totdl 93 100

The Table 4.5 shows that the highest proportion (48.4 percent) of the respondents
belonged to small farm size category, while 44 percent belonged to medium farm size,
2.2 percent belonged to large farm size and 5.4 percent belonged to marginal farm
size. Thus most (92.4 percent) of the farmers were in the categories of small to
medium farm size.

4.1.4 Farming experience

The experience score of the respondents ranged from 2 to 60. The mean score was
31.97 with the standard deviation 11.45. On the basis of experience, the respondents
were classified into three categories namely, ‘low experience’, ‘medium experience’

and ‘high experience’ as shown in Table 4.6.

Table 4.6 Distribution of the farmer s according to their experience

| Categories |  Basisof Observed| Respondents | Mean | SD |
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categorization range X
0 ¢ Number | Percent )
(year) (year)
Low < 20(x -1SD) 18 19.4
experience
Medium | 51 33 +15D) | 2-60 41 36,5
experience 31.97 | 11.45
High >33(x +1SD) 26 44.1
experience
Total 93 100

Data contained in the Table 4.6 revealed that the majority (44.1%) of the farmers had
high experience as compared to (19.4%) and (36.5%) having low and medium
experience respectively. The majority (80.6%) of the respondents had medium to high

experience in farming.

4.1.5 Annual familyincome

Annual family income score of the respondents ranged from Tk. 5 to Tk. 112
thousands with the average of Tk. 28.16 and the standard deviation was Tk. 22.75. On
the basis of observed range, the respondents were classified into three categories

namely “low income”, “medium income”, and “high income” as shown on Table4.7.

Table 4.7 Distribution of the far mer s accor ding to their annual family income

Respondents
Categories (000’ tk) Mean SD
Number | Percent (x)
Low income (up to 40) 72 77.4
Medium income (41-80) 19 204
— 28.16 22.75
High income (> 80) 2 2.2
Total 93 100

Data presented in Table 4.7 indicate that the highest proportion (77.4 percent) of the
respondents had low annual income, while 20.4 percent had medium income and 2.2
percent had high income. As a result, the most (97.2 percent) of the respondentsin the

study area were medium to low income earners.

4.1.6 Agricultural trainingexposure



Training exposure scores of the respondents were found to be varying from O to 9
days with the average of 2.03 and the standard deviation was 1.93. The farmers on the
basis of their training received score were classified into three categories namely ‘no

training’, ‘low training’, ‘medium training” and ‘high training’ as shown in Table 4.8.

Table 4.8 Distribution of the far mer s according to their received training

Categories Respondents Mean |
(days) Number | Percent | (X)
No training (0) 14 151
Low training (1 to 3) 66 70.9
Medium training (4 to 6) 8 8.6 203 193
High training (> 6) 5 54
Total 93 100

The Table 4.8 shows that the highest proportion (70.9 percent) of the respondents
belonged to low training exposure, while 15.1 percent belonged to no training
exposure, 8.6 percent belonged to medium training exposure and 5.4 percent belonged

to high training exposure category.

4.1.8 Agricultural extension media contact

An extension contact score was computed for each respondent on his extent of contact
with 7 selected media. Each respondent was asked to mention the frequency of his
contact with each of the 7 selected media. Extension media contact scores of the
farmers ranged from 10 to 25 with an average of 17.87 and standard deviation of 2.99.
It was measured as one's extent of exposure with different information sources. On the
basis of their extension media contact, the respondents classified into three categories
(Mean + Standard Deviation) namely, low contact, medium contact and high contact.
The scale used for computing the extension contact score of a respondent is displayed
table 4.9.
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Table 4.9 Distribution of the farmers according to their extension media contact

. Basis of
Categories 8IS0 Iopservedrangg  Respondents | ;o
categorization
(scores) (Mean:SD) (score) Number | Percent | (X SD
Low contact | <15 (x -1SD) 17 18.3
Mediumcontact 16fS?§X * 10-25 58 | 626
) 17.87 | 2.99
High contact | >20(x +1SD) 18 19.4
Totd 93 100

Data contained in the Table 4.9, indicated that the highest proportion (62.6%) of the
respondents had medium extension media contact as compared to (18.3%) and

(19.4%) having low and high extension media contact respectively.

4.1.9 Farmer s per ception of climate change

The observed perception of climate change score of the respondents ranged from 12
to 37. The mean score was 31.22 with the standard deviation 3.68. Based on the
perception scores, the respondents were classified into two categories (Mean *
Standard Deviation) namely ‘low perception’ and ‘medium perception’ and ‘high

perception” asshown in Table 4.10.

Table 4.10 Distribution of the farmers according to their perception of climate

change
Categories Basisof Observedrange  RESPONdeNts |y ooy
categorization SD
(scores) (Mean + SD) (score) Number | Percent| (X)
Low
oerception | < 28 (X~ 15D) 19 | 204
Medium
: 29-34 (x £ 1SD 12-37 62 66.7
perception ( ) 3122 | 3.68
High
perception > 34 (x +1SD) 12 12.9
Tota 93 100

Data shown in Table 4.10 reveal that the highest proportion (66.7 percent) of the
respondents had medium perception, 20.4 percent of the respondents had low
perception and 12.9 percent of the farmers had high perception.
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4.1.10 Climate change vulner ability

Scores of climate change vulnerability of the respondents could range from 0 to
30whiletheobservedscoresrangedfrom  7t024.Themeanscorewas 15.66 with the
standard deviation 4.01 as shown in Table 4.9. Based on their climate change
vulnerability, the respondents were classified into three categories (Mean + Standard
Deviation) namely “low vulnerability”, “medium vulnerability” and “high

vulnerability” as shown in Table 4.11.

Table 4.11 Categories of farmer s based on the climate change vulner ability

Categories Basisof Observedrange  Respondents |y oo,
categorization D
(scores) (Mean + SD) (scor€)  |Number| Percent | (X)
Low
vulnerability| <11 (x-13D) 15 | 161
Medium
vul n:raﬁility 12-19 (x £ 1SD) 7-24 60 64.5 1566 | 401
19
vulnerability| ~ 19 (x +13D) 18 19.4
Total 93 100

Data presented in the table 4.11 indicate that the highest proportion (64.5 percent) of
the farmers had medium climate change vulnerability, while 19.4 percent had high
climate change vulnerability and 16.1 percent had low climate change vulnerability.
Findings also show that majority (83.9 percent) of the farmers possessed medium to
high level of climate change vulnerability.

4.1.11 Knowledge on climate change

The score of the knowledge on climate change ranged from 4-18 with a mean and
standard deviation of 11.59 and 2.66 respectively. On the basis of knowledge on
climate change farmers were classified into three categories (Mean + Standard
Deviation) such as, ‘low knowledge’, ‘medium knowledge’ and ‘high knowledge’ on
climate change. The distribution of the farmers according to their knowledge on

climate change scores is shown in the table 4.12.
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Table 4.12 Distribution of the farmers according to their knowledge on climate

change
- Basis of Respondents
Categories categorization Observedrange M ean D
(scores) (Mean+SD) (score) Number | Percent | (X)
Low
knowledge | = 9 (x- 13D) 13 14
Medium
10-13 (x £ 1SD) 4-18 53 57
k”%VYgidge 1159 | 2.66
knowledge > 13 (x +1SD) 27 29
Total 93 100

Data presented in the Table 4.12 shown that the majority (57%) of the respondents
had medium knowledge on climate change while (29%) had high knowledge and
(14%) of the farmers had low knowledge on climate change. The mgority of the

farmers (86%) have medium to high knowledge on climate change.

4.1.12 Knowledge on food security

The observed knowledge on food security scores of the respondents ranged from 4 to
14. The mean scores were 9.96 with the standard deviation of 2.59. Based on their
knowledge, the respondents were classified into three categories (Mean + Standard
Deviation) namely, ‘knowledge, ‘medium knowledge’ and ‘high knowledge. The

distribution of the farmers according to their perception shown in the Table 4.13

Table 4.13 Distribution of the farmers according to their knowledge on food

security
Basis of
Categories > |Observedrange Respondents Mean
categorization sD
(scores) (Mean+SD) (score) Number | Percent | (X)
Low
cowledge | S 7~ 1D) 12 12.9
Medium | ¢ 19« + 15D 4-14 45 484
knowledge | &11(x* 15D) ~ | 996 | 2559
High
knowledge > 11(x +1SD) 36 38.7
Total 93 100

Findings shown in the Table 4.11 revealed that the mgority (48.4%) of the
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respondents had medium knowledge on food security while (38.7%) and (12.9%)

having high to low knowledge on food security categories.

4.2 Climate change vulnerability on farmers’ food security

As stated earlier, the dependent variable of this study was climate change
vulnerability on farmers’ food security. Climate change vulnerability on farmers’ food
security had three selected dimensions namely a@) food availability, b) food stock
ability and ¢) nutritional security. Direct survey measures level of food security
through a series of questions designed to identify food availability, food stock ability
and nutritional security. The results of different dimensions are presented in bellow:
4.2.1 Food availability

Food availability scores of the farmers ranged from 820 to 3015 kcal. The average
score and standard deviation were 1746.45 and 371.76,respectively. Based on the
scores, the farmers were classified into three categories namely low, medium and high
food availability (Table 4.14).

Table 4.14 Distribution of the farmers according to their food access availability

Categories Respondents Mean <
(kcal) Number Per cent (x)
Low (up to 1005) 3 3.2
Medium (2006 to 2010) 74 79.6
High (above 2010) 16 172 1746.45 | 371.76
Total 93 100

Results presented in the Table 4.14 reveals that the food availability of the farmers
were highest in medium level, it was 66.9 percent and medium food availability was
closer to the low food availability as 21.5 percent. The high food availability category
congtituted by 11.6 percent farmers. The economic status and good agricultural
production by the farmers help to get this result where most of the farmersin medium

food availability category.

4.2.2 Food stock ability
Food stock ability scores of the farmers ranged from 12 to 1080 per meals and the
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average score and standard deviation were 333.60 and 338.07, respectively. Based on
the scores, the farmers were classified into three categories (Observed range) namely
low, medium and high food stock ability (Table 4.15).

Table 4.15 Distribution of the farmersaccording to their food stock ability

Categories Respondents Mean 3D
(keal) Number Per cent )
Low (up to 360) 12 731
Medium (361 to 720) 9 9.7
High (above 720) 16 172 33360 | 33807
Total 93 100

Results presented in the Table 4.15 reveals that the food stock ability of the farmers
were highest in low level; it was 73.1 percent and medium food stock ability was 9.7
percent. The high food stock ability category constituted by 17.2 percent farmers.

4.2.3 Nutritional security

Food stock ahility scores of the farmers ranged from 520 to 2800 and the average
score and standard deviation were 1648.20 and 474.57, respectively. Based on the
nutritional security scores, the farmers were classified into three categories (Mean +

Standard Deviation) namely low, medium and high nutritional security (Table 4.16).

Table 4.16 Distribution of the farmersaccording to their nutritional security

Respondents

Categories
(kcal)

Number

Per cent

M ean

(x)

SD
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Low (up to 1174) 16 17.2

Medium (1175 to 2122) 61 71
High (above 2122) 16 178 1648.20 47457

Results presented in the Table 4.16 reveals that the nutritional security of the farmers
were highest in medium level, it was 71 percent and low nutritional security was
closer to the high nutritional security as 17.2 percent. The low nutritional security

ability category constituted by 17.2 percent farmers.

4.3 Factorsrelated to the food security status of the farmers
In order to estimate the farmers’ food security status through three selected
dimensions namely a) food availability, b) food stock ability and ¢) nutritional

security, multiple regression analysis was used which is shown in Table 4.17.

Table 4.17 multiple regression coefficients of contributing factorsrelated to
the farmers’ food availability

Dependent . 5 Ad;.
variable Independent Variable B P R R2

Age 0.259 0.172

Level of education 0.323 = 0.000**

Family size -0.191  0.035*

Farm size 0.146 0.111

Farming experience 0.022 0.913

Annual family income = -0.051 0.567

Farmers’ Agricultural training -0.087 0.319

food ~ Agricultural extension ... Gias 0477 0399 6.089

availability —comact .
Farmers’ perception of

cl i_mate change 0.212 0.047*
winaailty 0080 0427
CKhr;%vg\]l(laedge on climate 0.077 0,402
sKeréﬂVrYlid e on food 0070  0.485

** Significant at p < 0.01; * Significant at p < 0.05
Table 4.17 shows that there is a significant contribution of respondents’ level of
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education, family size and farmers’ perception of climate change. Of these, level of
education was the most important contributing factors (significant at the 1% level of
significance). Family size and farmers’ perception of climate change were also the
important contributing factors (significant at the 5% level of significance), while
coefficients of other selected variables don’t have any contribution on farmers’ access

to food.

47.7% (R2 = 0.477) of the variation in the respondents changed farmers’ access to
food can be attributed to their level of education, family size and farmers’ perception
of climate change on food security, making this an excellent model (see Table 4.17).
The F value indicates that the model is significant (p<0.000).

However, each predictor may explain some of the variance in farmers’ access to food
conditions simply by chance. The adjusted R-square value penalizes the addition of
extraneous predictors in the model, but values of 0.399 still show that the variance in
farmers’ access to food can be attributed to the predictor variables rather than by
chance, and that both are suitable models (Table 4.17). In summary, the models
suggest that the respective authority should consider their recipients’ level of

education, family size and farmers’ perception on climate change.

Table 4.18 Multiple regression coefficients of contributing factors related to the
farmers’ food stock ability

D\Z?nagfgt Independent Variable B PR AFSI;
Age 0.056  0.678
Level of education 0.276  0.019*
Family size 0.008  0.932
Farm size -0.077  0.377

Farming experience 0.056 0.631
Farmers’ Annual family income -0.065 0.439

food stock . o 0.516 0.443 7.098
ability Agricultural training | 9110  0.215
Agricultural extension
contact 0.036 @ 0.676
Farmers’ perception of
climate change 0232 0.047*
Climate change
vulnerability 0.056  0.562
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Knowledge on climate

Change 0.301 0.009**

Knowledge on food

** Significant at p < 0.01; * Significant at p < 0.05

Table 4.18 shows that there is a significant contribution of respondents’ level of
education, farmers’ perception of climate change and knowledge on climate change
their food stock ability status. Of these, Knowledge on climate change was the most
important contributing factors (significant at the 1% level of significance). Level of
education and farmers’ perception of climate change were the important contributing
factors (significant at 5% while coefficients of other selected variables don’t have any
contribution on food stock ability. 51.6% (R2 = 0.516) of the variation in the
respondents changed food stock ability can be attributed to their level of education,
farmers’ perception of climate change and knowledge on climate change, making this
an excellent model (see Table 4.18). The F vaue indicates that the model is
significant (p<0.000).

However, each predictor may explain some of the variance in respondents’ food stock
ability conditions simply by chance. The adjusted R-square value penalizes the
addition of extraneous predictors in the model, but values of 0.443 still show that the
variance in respondents’ food stock ability can be attributed to the predictor variables
rather than by chance, and that both are suitable models (Table 4.18). In summary, the
models suggest that the respective authority should consider their recipients’ level of

education, farmers’ perception of climate change and knowledge on climate change.

Table 4.19 Multiple regression coefficients of contributing factors of nutritional

security
Dependent . Ad;.
2
variable Independent Variable B P R R2 F
Age 0.474  0.006**
Level of education 0.036  0.719
Family size -0.245 0.014*
Farm size 0.063  0.532
Farmers’ Farming experience = -0.153  0.348

nutritit_)tnal Annual family income = -0.061  0.528 0.359 0.263 3.733
secunty Agricultural training =~ -0.091  0.342
Agricultural extension e
contact 0.285 | 0.005
Farmers’ perception of
climate change

-0.070 = 0.508
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Climate change
vulnerability 0021 0849
Knowledge on climate
change 0.014  0.904
Knowledge on food .
security 0.236  0.038

** Significant at p < 0.01; * Significant at p < 0.05

Table 4.19 shows that there is a significant contribution of respondents’ age, family
size, agricultural extension contact and knowledge on food security to change their
nutritional security status. Of these, age and agricultural extension contact were the
most important contributing factors (significant at the 1% level of significance).
Family size and knowledge on food security were also the important contributing
factors (significant at the 5% while coefficients of other selected variables don’t have

any contribution on nutritional security.

35.9% (R2 = 0.359) of the variation in the respondents changed nutritional security

can be attributed to their age, family size, agricultural extension contact and
knowledge on food security, making this an excellent model (see Table 4.19). The F
value indicates that the model is significant (p<0.000).

However, each predictor may explain some of the variance in respondents’ nutritional
security conditions simply by chance. The adjusted R-square value penalizes the
addition of extraneous predictors in the model, but values of 0.263 still show that the
variance in respondents’ nutritional security can be attributed to the predictor
variables rather than by chance, and that both are suitable models (Table 4.19). In
summary, the models suggest that the respective authority should consider their
recipients’ age, family size, agricultural extension contact and knowledge on food
security.

4.4 Problems faced by the farmersin achieving food security for climate change
vulner ability

Scores of problems faced by the farmers in achieving food security for climate change
vulnerability of the respondents could range from 0 to 40 while the observed scores

ranged from 13 to 34. The mean score was 28.04 with the standard deviation 4.58 as
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shown in Table 4.10. Based on problems faced by the farmers in achieving food
security for climate change vulnerability, the respondents were classified into three

categories namely ‘low’, ‘medium’ and ‘high’ as shown in Table 4.20.

Table 4.20 Categories based on the problems faced by the farmersin achieving
food security for climate change vulnerability

Categories Farmers Mean .
(vears) Number Per cent (x)
Low (up to 24) 17 18.3
Medium (25 to 32) 62 66.6
: 28.04 4.58
High (above 32) 14 151
Total 93 100

Data arranged in the table 4.20 indicate that the highest proportion (66.6 percent) of
the farmers faced medium problems, while 18.3 percent faced low problems and 15.1
percent faced high problems in achieving food security for climate change
vulnerability. Findings show that most (84.9 percent) of the farmers were in the
categories of low to medium problems in achieving food security for climate change

vulnerability.

4.4.1 Problem facing index (PFI) along with rank order

The extent of problems faced by the farmers in achieving household food security in
terms of Problem Facing Index (PFl) along with their rank order based on the PFI
values have been presented in table 4.21. Data furnished in the table indicate that the
problem which ranked first was “climate change influences high price of food items”
followed by second ranked “weak marketing facilities negatively influence farmers’
food security” and third ranked “poor storage facilities negatively influence farmers’
food security”, “climate change hampered livestock production” was the least
important problem among those faced by the farmers in achieving household food

security.

Table 4.21 Ranking of problems accor ding to descending or der

Sl. Rank
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1 Climate change influences high price of food items 303 e
Weak marketing facilities negatively influence 295 ond
? farmers’ food security
Poor storage facilities negatively influence farmers’ 289 31
3 food security
4 Cropsyield decrease due to climate change 278 4"
5 Quality of crops decrease because of climate change 271 5
6 Climate change influence of declining soil fertility 259 6"
7 High cost of production due to climate change 249 7"
8 Irrigations facility hampered due to climate change 245 gh
9 Climate change hampered fish production 223 o
10 | Climate change hampered livestock production 196 10"

The problems faced by farmers in achieving food security according to descending
order through the analysis of the received data from farmers are climate change
influences high price of food items, weak marketing facilities negatively influence
farmers’ food security, poor storage facilities negatively influence farmers’ food
security, crops yield decrease due to climate change, quality of crops decrease
because of climate change, climate change influence of declining soil fertility,
duration of rainy season become shorter due to climate change, irrigations facility
hampered due to climate change, climate change hampered fish production and

climate change hampered livestock production respectively.

The result shows that the highest problem faced by farmers’ in achieving food
security is Climate change influences high price of food items. May be this is caused
due to weakness of the supply chain. The lowest cause in achieving food security at
the study areais climate change hampered livestock production. This happens because
the flood had not flourished for the last several years in the study area.
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CHAPTERYV
SUMMARY OF FINDINGS, CONCLUSIONS AND
RECOMMENDATIONS

This chapter presents summary of major findings, conclusion and recommendation of
the study. The study entitled “climate change vulnerability on farmers’ food
security.” The main purpose of the study was to determine climate change
vulnerability on farmers’ food security of selected farmers and to ascertain the
contribution of the selected characteristics of the farmers to their climate change
vulnerability on farmers’ food security. The location of the study was three unions of

Chilmari Upazila under Kurigram district.

5.1 Summary of Findings

5.1.1 Selected characteristics of the farmers

The major findings of the study are summarized below:

Age: Age of the farmers ranged from 22 to 74 years with the average of 49.34 years
and the standard deviation was 11.24. Highest proportion (46.2 percent) of the

farmers was under middle aged category.
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Level of education: Education score of the respondents ranged from 0 to 16 with the
average of 4.80 and the standard deviation was 4.57. Highest proportion (39.8

percent) of the farmers was under illiterate.

Family size: Above the half (66.6%) of the respondent had medium family size
compare to 19.4% and 14% had small and large family size respectively.

Farm size: The small farm size constituted the highest proportion (48.4%), whereas
the only 2.2% Of the farm holder was large farm size.
Farming experience: High experience constituted the highest proportion (44.1%) and

low experience constituted the lowest proportion (19.4%).

Annual family income: The highest proportion (77.4 percent) of the respondents had
low annual income, while 20.4 percent had medium income and 2.2 percent had high
income.

Agricultural trainings exposure: The highest proportion (70.9 percent) of the
respondents belonged to low training exposure, while 15.1 percent belonged to no
training exposure, 8.6 percent belonged to medium training exposure and 5.4 percent

belonged to high training exposure category.

Agricultural extension contact: The highest proportion ((62.6%) of the respondents
had medium extension media contact as compared to (18.3%) and (19.4%) having low

and high extension media contact respectively.

Farmers’ perception of climate change: The highest proportion (66.7 percent) of the
respondents had medium perception, 20.4 percent of the respondents had low
perception and 12.9 percent of the farmers had high perception.

Climate change vulnerability: The highest proportion (64.5 percent) of the farmers
had medium climate change vulnerability, while 19.4 percent had high climate change
vulnerability and 16.1 percent had low climate change vulnerability.

Knowledge on climate change: The highest proportion ((57%) of the respondents
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had medium knowledge on climate change while (29%) had high knowledge and

(14%) of the farmers had low knowledge on climate change.

Knowledge on food security: The majority (48.4%) of the respondents had medium
knowledge on food security while (38.7%) and (12.9%) having high to low

knowledge on food security categories.

5.1.2 Climate change vulnerability on farmers’ food security

Food access availability
The respondents having medium food access availability (79.6 %) was higher than
low food access availability (3.2 %) and high food access availability (17.2%).

Food stock ability
The respondents having low food stock ability (73.1%) was higher than medium food
stock ability (9.7%) and high food stock ability (17.2%).

Nutritional security
The respondents having medium nutritional security (71%) were higher than high
nutritional security (17.4%) and low nutritional security (17.2%).

5.1.3 Contribution of the selected char acteristics of the respondents
» There was a significant contribution of the farmer level of education, family
size and farmers’ perception of climate change to change in food availability
status through which 47.7% (R2 = 0.477) of the variation attributed.

» There was a significant contribution of the farmer level of education, farmers’
perception of climate change and knowledge on climate change their food
stock ability status through which 51.6% (R2 = 0.516) of the variation
attributed.

» There was a significant contribution of the farmer age, family size, agricultural
extension contact and knowledge on food security to change in nutritional
security status through which 35.9% (R2 = 0.359) of the variation attributed.

5.1.4 Problem faced in achieving food security
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Problem faced
Among the farmers, mgority (66.6%) of them faced medium level, 18.3 percent of

them faced low level and 15.1 percent faced severe level of problems in achieving

household food security.

Problem Facing Index (PFI)

The problem which ranked first was “climate change influences high price of food

items” and “climate change hampered livestock production” was the least important

problem among those faced by the farmers in achieving household food security.

5.2 Conclusions

Findings of the study enabled the researcher to formulate the following:

¢

Findings reveal that respondents having medium food availability (79.6 %)
was higher and low food availability (3.2%) category constituted the by lower

number of farmers.

Findings reveal that the respondents having low food stock ability (73.1%)
was higher and 9.7% (lower) farmers were medium food stock ability.

Findings reveal that the respondents having medium nutritional security (71
%) were higher and low nutritional security was constituted by 17.2% (lower)

farmers.

Findings reveal that the farmers level of education, family size and farmers’
perception of climate change to change in food availability of the farmers. It
may be concluded that the food availability is likely to be influenced by the
farmers* level of education, family size and farmers’ perception of climate

change to achieve food security.

Findings show that the farmers’ level of education, farmers’ perception of
climate change and knowledge on climate change to change in nutritional
security of the farmers. It may be concluded that the nutritional security is
likely to be influenced by the farmers’ level of education, farmers’ perception

of climate change and knowledge on climate change.

Findings reveal that the respondents’ age, family size, agricultural extensions

contact and knowledge on food security to change in food security status of
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the farmers. It may be concluded that the food security is likely to be
influenced by the respondents’ age, family size, agricultural extension contact

and knowledge on food security.

5.3 Recommendations

5.3.1 Recommendations for policy implications

On the basis of the findings and conclusion of the research some recommendations

have been formulated. These are following-

The study indicated that most of the farmers enabled them to their food
security as medium category in aspect of food security dimension. To uplift
their food security condition, the government should take more initiatives
through increasing awareness of the farmers about convenience of the food
security so that they can lead their life safely from adverse future effect.

The findings of the research indicate that the different indicators of food
security including the dimensions of the food security were attributed to the
farmers’ level of education, farmers’ perception of climate change and
knowledge on climate change. It may be recommended that the government
should consider the farmers’ mentioned characteristics during providing any

program or training to the farmers.

The research findings indicate that the level of education, knowledge on food
security had significant contribution to the food security status of the farmers.
It may be recommended that the government along with NGOs should provide
educational facilities to the farmers of villages so that they can gather more

knowledge on food security to uplift their food security status.

The research findings indicate that respondents’ age, family size, agricultural
extension contact and knowledge on food security had significant contribution
to the food security status of the farmers. It may be recommended that the
government should considered these characteristics during implementing any
program so that they can get the opportunities to upgrade their food security
status.

5.3.2 Recommendations for further study

On the basis of scope and limitations of the present study and observation made by
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the researcher, the following recommendations are made for further study.

The present study was conducted in ChilmariUpazila under Kurigram
district. It is recommended that similar studies should be conducted in
other areas of Bangladesh.

This study investigated the contribution of 12 characteristics of the farmers
with their climate change vulnerability on farmers’ food security status as
dependent variable. Therefore, it is recommended that further study should
be conducted with other characteristics of their climate change
vulnerability on farmers’ food security in crop production for sustaining
soil productivity.

The present study was concern only with the extent of climate change
vulnerability on farmers’ food security. It is therefore suggested that
further studies should be included more reliable use of concerned variable

is necessary for further study.

The study was based on climate change vulnerability on farmers’ food
security. Further studies may be conducted in respect of climate change
vulnerability on farmers’ food security for the crop production.

In this study, contribution of the selected characteristics of the farmers has
been examined with the climate change vulnerability on farmers’ food
security. Further research is necessary to examine the contribution with

other agricultural activities of the farmers.
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APPENDI X-I
Department of Agricultural Extension and Information System
Sher-e-Bangla Agricultural University, Dhaka-1207
An Interview Schedule for the Study Entitled

“CLIMATE CHANGE VULNERABILITY ON FARMERS FOOD
SECURITY IN THE NORTHERN PART OF BANGLADESH”

Name of the respondent: ..............ccooeiiinnneen. Serial No.
Village: ..o Contact No. .........
UNION: o e e e e Upazila:.............

(Please provide the following information. Y our information will be kept
confidential and will be used for research purpose only)

1. Age
How old are you? Y ears.
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2. Level of education
Please mention your level of education.

a) | can’t read and write [ ]

b) | can sign only [ ]
c) I have passed ..........cccevvvvnnnen. class.
d) I took NFE that equivalentto ................ formal class.

3. Family size
Please mention the number of your family member

a) Male..........

b) Female....... Total.............

4. Farm Size

Please mention the area of your land possession
g Land possession
No. Use of land Local unit Hectare

1. | Homestead area (A)

Own land own cultivation (B)

Land taken from others on Borga system(C)

Land given to others on Borga system (D)

gl W

Land taken from others on lease (E)

Total=A+B+1\2(C+D)+E

5. Farming experience
How long have you been practicing farming activities? ..................... Year

6. Annual familyincome
Mention your annual family income from the following sources

I ncome sour ces Income in ‘000’ Tk.

A. ‘ Agricultural sources

1) | Crop

2) | Livestock

3) | Poultry

4) | Fisheries

B. ‘ Non-Agricultural sources

i) | Business
i) | Job

iii) | Labourer

iv) | Others

Total Income
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7. Agricultural training exposure
Please mention about your training exposure on agriculture

Sl.
No.

Name of the training course

Organization

Days

1

S B <

8. Agricultural extension media contact
Please indicate the extent of contact in following sources

SL.
NO.

Name of
information
sour ces

Extent of contact

Regularly
(4)

Frequently
€

Occasionally

)

Rarely
D

Not
at all

)

Contact/model
farmers

Agricultural input
(seed / fertilizer /
pesticide /
equipment)
dealers

SAAO

o

NGO Worker

Upazilalevel
agricultural
organization

Agricultura
program
through
electronic media
(radio/TV)

Agricultura
featuresin
printing media
(Daily
Newspaper,
leaflet, booklet,
magazine etc.)

Total

9. Farmer s per ception of climate change

Name of the Statement |

Extent of perception
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No Extreme| Increased| Reduced chl;lr?ge Er?gv;[
(4) ©) @) 1 | (0)
1 Annual
In Rainy season
In Dry season
Precipitation| Length of Rainy
Season
Length of
summer Season
2. Annual
Winter season
temperature
Summer season
Temperature| temperature
Length of Cold
period
Length of Hot
period
3. Intensity of
storms
Intensity of
Extreme |_hotness
Rainfall events
Saline water
intrusion
10. Climate change vulner ability
What types of vulnerability you have faced during last few years?
g Extent of damage
No Name of the hazardous |Extreme] High [Medium| Low [Not ever
' (4) 3 (2) 1) (0)
1 Drought
2. Flood
3. River erosion
4, Hail storm
5. Cyclone
6. Cold
7. Spread of pest

11. Knowledge on climate change
Please answer the following questions

7




SL. Full Marks
No. Questions M (azr)ks obtained
1. | What isyour idea about climate change? 2
2. | What are the elements of climate change? 2
Which month does the temperature highest and
3. 2
lowest?
4. | What are the effects of temperature? 2
5. | Which month do we call the rainy season? 2
6. | When doestherain fall highest? 2
7. | What isriver erosion? 2
8. | What are the effects of flood? 2
9. | When do we call drought? 2
10. | What are the effects of drought? 2
Total
12. Knowledge on food security
Assigned
Sl. . Marks
No. Questions M(g;k obtained
1 | What does breakfast usually look like? Lunch? 5
Dinner?
2. | What proportion of your weekly diet would you consider 5
to be pretty healthy?
3. | What are some examples of nutritious foods you eat most 5
often?
4. | How easy or difficult isit for you to eat nutritious foods >
regularly?
5. | What helps you determine if the foods you are eating are >
healthy or nutritious?
6. | When purchasing food, how often do you look at its 5
nutrition |abel ?
7. | How does the cost of food affect your decisions about 5
purchasing foods that are more healthy or nutritious?
8. | What types of healthy or nutritious foods tend to be more >
expensive?
9. | How often does the cost of food change your food buying 5
decisions?
10. | What would be different about your food buying choices 5
if cost was not a factor?

13. Food securitystatus
(A). Accessto food per day
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Sl. Access of food
No. .
Food items
Amount of meal Nutritional value
(gm.) (kcal)
1. | Cereal grain
2. | Vegetables
3. | Meat
4. | Fish
5. | Fruits
(B). Food stock ability
How many meals do you have in your stock?
SR No. of
NoO. Food stock meals
1. Up to one day (up to 3 meals)
2 Up to one week (4 to 21 meals)
3. Up to one month (22 to 90 meals)
4 More than one month (>90 meals)

(C). Nutritionalsecurity

NSL'_ Name of M eal Amount (gm.) Nutri(tlitégl;/alue
1| Breakfast

2. | Lunch

3. | Supper/dinner

4. | Others (if any)

14. Problems faced by the farmersin achieving foodsecurity for climate

change vulner ability

(Please mention the extent of problems that you have faced to achieving food security)

Sl.
No.

Constraints

Extent of constraints

Severe Medium
(4) (3 (2

L ow

Not at
all (0)

Very
Low (1)
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1. | Cropsyield decrease due to
climate change

2. | Climate change hampered
fish production

3. | Climate change hampered
livestock production

4. | Irrigations facility hampered
due to climate change

5. | Quality of crops decrease
because of climate change

6. | Climate change influence of
declining soil fertility

7. | Duration of rainy season
become shorter due to climate
change

8. | Climate change influences
high price of food items

9. | Poor storage facilities
negatively influence
farmers’ food security

10. | Weak marketing facilities

negatively influence
farmers’ food security

Thank you for your kind co-operations
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Signatur e of the interviewer




