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ABSTRACT 
 

Despite being a food sufficient country after revolutionary change in agricultural 

inputs, Bangladesh still has food insecurity and undernutrition. Examining the 

relationship between agricultural practices as social practices to severity of food security, 

this study concentrated on the potential impact of sociodemographic factors and climate 

change. Using data from the 2012 Bangladesh Integrated Household Survey (BIHS), this 

study explores how the agricultural practices (selection of seed, choosing irrigation 

method, and using fertilizers and pesticides) are strongly associated with different 

sociodemographic factors (land ownership, religion, gender, education, and occupation) 

affect the food security in rural household of Bangladesh. I used Linear and Logistic 

regression models to investigate the association between my dependent and independent 

variables and found that sociodemographic factors are important predictors of agricultural 

practices and household food security.  
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CHAPTER 1 

INTRODUCTION 
 

Production of food and source of livelihood are the two dimensions of agriculture 

significantly influenced by socioeconomic factors and climatic variability (Mohal, Khan 

& Rahman, 2006; Bhuiyan & Dutta, 2012; Dasgupta et al., 2015; Islam, Islam & Hassan, 

2017). Agriculture is also profoundly linked to the food security at the individual, 

household, local, and the global level (FAO, 2008). With the dramatic growth of world 

population, agricultural production systems have changed to keep up the increasing 

demand of food for the growing population (Mozumder, 2012). The remarkable shifts in 

agriculture and farming, especially for staple crops like rice and wheat, have also 

changed the production practices and food system from the last half of the last century 

(Bjorkhaug, 2012). 

 

Food insecurity is widely perceived as a ‘third world problem’ which can be 

solved by increasing food productivity (Ingram, 2011). Dynamic interrelations between 

and within the bio-geophysical and human environments have led to the production, 

processing, distribution, preparation, and consumption of food and food systems that 

emphasize food security. However, the quantity, quality and safety of food security 

depends on the social and cultural acceptability of food in a society as well (Gross et al., 

2000). 

 

In an agrarian society (where a significant number of people are dependent on an 

agricultural production system) (Rahman & Parvin, 2009), agriculture is a mechanism, 

not only to achieve food security, but also to connect life and livelihood to food 

production. To understand agriculture and agricultural practices, we need to understand 

the complex connections among economic, societal, and environmental drivers (Walterns 

et al., 2016). However, the introduction of the “Green Revolution” massively changed the 

inputs and outputs of agricultural production systems, especially in developing countries 

of the world (Hazell, 2009).   
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In Bangladesh, this transformation of subsistence farming to market-oriented 

farming brought revolutionary changes to seed selection (Harun, Alam & Azad, 2003). 

The use of hybrid and high yielding seeds associated with necessary irrigation, chemical 

fertilizers, pesticides, herbicides, and mechanical tools, influences the quality and 

quantity of food (Rahman & Parvin, 2009; Mozumdar, 2012). With significant growth in 

agricultural production and food sufficiency, Bangladesh still faces food insecurity 

(Kang, Khan & Ma, 2009; Mondal, 2010) and more than 36% of the children under 5 is 

suffering from malnutrition (USAID, 2018). In a developing country like Bangladesh, 

due to vast population, insufficient land for agriculture, and the traditional family system, 

food security has become a very complex issue to understand (Koirala, Mishra & 

Mohanty, 2016). 

 

The journey from food insecurity to food security encompasses the structure of 

agricultural practices of a society, which includes the production and supply of food 

(Ericksen, 2008). However, both production and security of food are highly influenced by 

the demographic, social, economic, political, and cultural dimensions of a society 

(Babatunde, Omotesho & Sholotan, 2007; Kristjanson et al., 2012). It is the social 

structure which decides not only what to produce, how to produce, and for whom to 

produce food, but also influences the access of food, in what way the food will be 

utilized, and how food stability can be established.  

 

Furthermore, with the increase of natural disasters and extreme climate 

variability, food productivity is directly and indirectly affected by climate change and 

faced by the farmers, throughout the whole world (Morton, 2007; Kang, Khan and Ma, 

2009; Ochieng, Kirimi and Malthenge, 2015). This has impacted farmers around the 

world. Recently, both food production and livelihood strategies were challenged by 

climate change particularly in developing countries of the world, including Bangladesh 

(Bhole, Downing and Watts, 1994, Khadka, 2011). 

 

With a tropical monsoon climate, Bangladesh features heavy rainfall, high 

temperatures, high humidity, variability in land pattern, and strong seasonal variability 
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(Caesar et al., 2015). This country is already considered to be one of the most climate 

vulnerable countries of the world due to its geographical location, level of development, 

number, and density of population (Hossain, Mahal & Bradatan, 2020). In the 2019 

Climate Risk Index,  Bangladesh was listed as one of the most climate affected countries 

in the world (9th out of the top 10), as well as one of the most long-term climate affected 

countries of the world (7th out of the top10) in 2017, regarding exposure and 

vulnerability due to extreme weather events such as hurricanes, cyclones, floods, 

droughts, and more (Eckstein, Hutfils & Winges, 2018). 

 

Moreover, there are several other factors that contribute to Bangladesh being 

particularly vulnerable to the effects of climate change. One issue is the land area 

(56,977mi2) coupled with a high rate of population. This results in Bangladesh losing 

agricultural lands every year due to new settlements, urbanization, and industrialization 

(Quasem, 2011; Islam, 2014). In addition, land is also lost because of sea level rise and 

salt intrusion (Rabbani, Rahman & Mainuddin, 2013). Loss of agricultural productivity 

and lack of proper nutrients in the food can lead to seasonal, chronic, and long-term 

hunger in a growing country like Bangladesh. A continued loss of agricultural production 

in these regions will have a significant impact on the supply (Bora et al., 2011) and price 

of food in the food markets (Nord, Coleman-Jensen & Gregory, 2014) and will influence 

the accessibility, affordability, utilization, and stability of food. This loss coupled with 

others factors, has the potential to food insecurity in developing nations.  

 

Current literature in the field is focused on a variety of different approaches to this 

problem. One focus is on the transformation of agricultural inputs and the assessment of 

agricultural practices as the input processes of agriculture (Godfray et al., 2010). Another 

approach analyzes modern agricultural technologies (Hazell, 2009; Fan et al., 2012). 

Researchers are also connected with the impact of increased agricultural productivity on 

food security (Godfray et al., 2010). Furthermore, the influence of sociodemographic 

factors and population growth on the transformation of modern agricultural productivity 

towards food security is relatively understudied (Morton, 2007). However, the prevailing 

literature does not consider agricultural practices as social practices cherished and shaped 
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by the society (Kevane, 1996), nor as being deeply influenced by the socioeconomic 

factors rather than modern agricultural thinking (Sanford, 2011). For this research, I 

conceptualized the behavior and norms behind the decision-making process for seed 

selection, using irrigation methods, fertilizers, and pesticides as agricultural practices. 

 

Today, the study of food security has become a more prevalent and pressing topic 

in social science and public health. A significant number of studies assess food security, 

its definition (Maxwell, 1996; Napoli, Mouro & Mazziotta, 2011), measurements 

(Broussard & Tandon, 2016; Vaitla et al., 2017), and more. Also, many studies have 

focused on food security and agricultural productivity and climate change and food 

security (Ericksen, 2008; Ericksen, Ingram & Liverman, 2009). While the research has 

focused on sociodemographic factors such as racial disparities (Yu, Lombe & Nebbitt, 

2010; Burke et al., 2018), gender inequality (Tibesigwa & Visser, 2016; Garcia & 

Wanner, 2017 ), and social class (Madjdian & Bras, 2016), there are many other 

sociodemographic factors related to food security like religion and education that have 

been overlooked.  In addition, previous work has rarely considered the association 

between agricultural practices and food security. Also, studies have not examined the 

complex connection among sociodemographic factors, agricultural practices, and food 

insecurity in rural settings.  

 

To date, there has been very little attention paid to Bangladesh within the field of 

agricultural practices, sociodemographic factors, and food security. The few studies have 

been published have focused on modern agricultural technologies, its impacts on 

agricultural productivity, and food security (Alam, Alam Mustaq, 2018), as well as the 

impact of climate change on both agriculture and food security (Huq et al., 2015). Since 

Bangladesh is primarily an agriculturally based society, studies should be focused on the 

sociodemographic factors impacting food security in the region as well.  

 

For this research I used, the Bangladesh Integrated Household Survey (BIHS), 

which is an extensive dataset about agricultural practices and household food security 

that represent rural Bangladesh (Ahmed et al., 2013). Most of the studies based on this 
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dataset have only emphasized agricultural productivity (Bell et al., 2015) and food 

security (Sraboni et al., 2014; Islam et al., 2018). Existing studies based on the dataset 

have not used the agricultural practices, sociodemographic factors, and food insecurity 

together in a single regression model before.  

 

In order to address these gaps in the current literature on agricultural practices and 

food security in Bangladesh, this research seeks to conceptualize (figure 1) and examine 

the influence of land ownership pattern, religion, gender, education, and occupation on 

both agricultural practices and food security. Land (not land ownership pattern) is 

discussed in existing literature in different manner as well as gender. Religion, education, 

and occupation are very important socioeconomic indicator to measure socioeconomic 

status, especially in Bangladesh. However, I used all these variables together because 

there are strongly interlinked and associated to each other. Besides, I connected 

agricultural practices like seed selection, use of irrigation water sources, fertilizer use, 

and pesticide use with food insecurity to see its impact.   

  

In order to address these gaps in the current literature on agricultural production 

in Bangladesh, tis research seeks to examine 1) how the agricultural practices are 

influenced by sociodemographic  factors 2) how agricultural practices influence 

household food security in rural Bangladesh and 3) how the sociodemographic  factors 

affect the food security.  

To address these three questions, I developed three hypotheses: 

H1: Agricultural practices are influenced by sociodemographic factors. 

H2: Agricultural practices influence household food security. 

H3: Sociodemographic factors affect food security. 
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CHAPTER II 

REVIEW OF THE RELATED LITERATURE 
 

The profound link among agricultural practices, sociodemographic, and food 

security is very complex. Existing literatures mostly emphasized on ether agricultural 

productivity (Baldos & Hertel, 2014; Bell et al., 2015) or food security (Maxwell, 1996; 

Napoli, Mouro & Mazziotta, 2011) or relationship between both (Godfray et al., 2010; 

Mozumdar, 2012). Nevertheless, literatures understudied agricultural practices as social 

practices. However, sociodemographic factors are strongly intermediating both 

agricultural practices and food security in a household. Also, climate change is now 

challenging and worsening the whole picture (Dasgupta et al., 2015; Islam, Islam & 

Hassan, 2017). This is especially true for a country like Bangladesh.  

 

The purpose of the literature review is to examine the related literature concerning 

the relationships among agricultural practices, sociodemographic factors, food insecurity, 

and climate change in rural Bangladesh. This literature review is divided into four 

sections. They are: Agricultural practices and Modern technologies, Modern agricultural 

practices and food security, food security, dimensions and measures, and Climate change, 

agricultural practices, and food security nexus. 
 

Agricultural Practices and Modern Technologies 

Since the 1960s, the spirit of Asia’s “Green Revolution” has brought food self-

sufficiency to countries throughout the region through rapid growth in food production 

and reduce food insecurity (Headey & Hoddinott, 2016). One way in which this rapid 

growth was achieved through a technological revolution combined with advanced seed 

technology, irrigation, chemical fertilizer and pesticides, and changed to the agricultural 

structure (Hazell, 2009; Headey & Hoddinott, 2016). This transformation in agriculture 

has also brought about change in the social structure of rural societies in developing 

nations like Bangladesh.  
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Bangladesh was one of the late adopters of the “Green Revolution” among Asian 

countries (Headey & Hoddinott, 2016). One of the many reasons Bangladesh embraced 

this updated mode of agricultural production was because improvement in productivity 

and competence in agriculture can be one of the core strategies to develop a country’s 

economy and food (Bagchi, Rahman & Sunbo, 2019). To improve productivity, it is very 

necessary to improve the agricultural practices of a country. The primary method of 

improvement is often modernization.  

 

Modernization of agricultural practices refers to the process of equipping 

agriculture with modern science, technology and production methods. This can include 

organizing and managing agriculture with advanced scientific methods, improving 

agricultural laborers’ cultural and technological qualities, and transforming laggard 

traditional agriculture into modern agriculture (Mazoyer & Roudart, 2006; Mozumder, 

2012). All of this guarantees advanced productivity and maintenance as well as the 

improvement of the sustainable development of environmental quality (Timmer, 1988). 

 

Modern Agricultural Practices and Food Security 

Agriculture is not only a great source of human food, but it is also an important 

source of fodder, fuel, fiber, and rural employment through the whole world (Alston & 

Pardey, 2014). Developing countries are still mostly agrarian and did not fully become 

modern industrial societies at all. However, the Green Revolution with its uniqueness of 

agricultural technology, transformed traditional subsistence agriculture into modern 

industrial and commercial agriculture (Shiva, 2004). In addition, high yielding due to 

Green Revolution yet could not bring nutritional security in developing countries like 

Bangladesh (Headey & Hoddinott, 2016). 

 

Local varieties of seeds have been replaced by modern high yield (HYV) and 

hybrid seed technologies (Duflo, Kremer & Robinson, 2008). In traditional agricultural 

systems, irrigation was a means of keeping moisture in the soil to overcome unexpected 

climatic risks like less rainfall or droughts (Rahman & Parvin, 2009). However, modern 

agriculture requires massive irrigation to stabilized soil moisture, help plant growth, and 
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dissolve nutrients to soil and plants (Hagos et al., 2009). Fertilizers are used as 

supplements when the soil does not have enough nutrients to grow crops. Due to 

intensification of modern agriculture with improved seeds, soil fertility is decreasing 

which necessitates the use of these fertilizers. Farmers also use fertilizers (organic or 

chemical) to allow for crops to be grown year-round (Minten, Koru & Stifel, 2013). To 

protect the crops from pests and insects, modern agriculture also relies on massive use of 

pesticides for modern crop varieties (Damalas, 2009).   

 

Agriculture is still recognized as the main food source and a prominent sector in 

the economy of Bangladesh (Bagchi, Rahman & Shunbo, 2019). The agricultural sector 

employs more than 40% of direct and indirect labor and feeds more than 164 million 

people in the country (BBS, 2019). After the 1970s, the agricultural sector of Bangladesh 

has integrated the Green Revolution, achieved food sufficiency (the ability to meet 

consumption needs of a country by itself rather importing) (Minot & Pelijor, 2015) and 

food security (the availability and accessibility of food for all people of a country) from 

the first decades of the current century.  

 

However, the existing literature has not focused on the sociodemographic 

determinants of agricultural practices. The impact of sociodemographic factors cannot be 

underestimated due to the influences of these factors have on the decision of agricultural 

choices and practices in semi-modern societies like Bangladesh. Furthermore, since 

Bangladesh is a developing country like Bangladesh, agrarian social structure and land 

ownership pattern also control the agricultural practices (Tenaw, Islam & Parviainen, 

2009). Other sociodemographic factors like household assets, education, and religion can 

also influence agricultural practices in Bangladesh. 

 

Food Security, Dimensions and Measures 

Food insecurity is an unpleasant reality for millions of people throughout the 

world (Webb et al., 2006). The existing research and studies define food security as the 

availability, accessibility, utilization, and sustainability of food for all individuals at all 

times (FAO 2008; Napoli, Maouro & Mazziotta, 2011; Broussard &Tandon, 2016).  
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Availability of food refers to whether or not there is a sufficient quantity of food being 

produced, distributed, and exchanged within a society (Ashby et al., 2016). Accessibility 

refers to having enough resources to put enough food on the table (Gross et al., 2000). 

Food utilization is influenced by the social structure of a society and involves the 

nutritional, social value as well as safety of food (Gross et al., 2000). Stability of food 

(which is another term for food sustainability and can be classified as seasonal, chronic, 

and long term) deals with the availability of food in relation to climate change scenarios. 

These four essential and interrelated components are related to climatic, 

sociodemographic, and individual responses.  

 

In terms of access to food, sociocultural factors like individual and household 

income, entitlement, and preferences have considered impact. These factors are further 

influenced by things such as gender, religion, wealth, education, and power (Napoli, 

Maouro & Mazziotta, 2011). Sociodemographic factors affect the food security of both 

individual and households as well as health and well-being of a society (Hossain, 2020). 

 

Both individual and household food security are measured in research studies 

using either nutritional or an experiential scale (Broussard &Tandon, 2016).  A 

nutritional food insecurity measurement includes the per capital daily household 

consumption of food, while experiential measurements incorporate affirmative responses 

of household food security experiences (Broussard &Tandon, 2016). For the purposes of 

policy research, the experiential scale has become the predominant method used to 

explore food security and hunger in households (Napoli, Mouro & Mazziotta, 2011). This 

particular method produces certain gaps in the dataset generated, which I have addressed 

in the limitation section of this thesis.  

 
Climate change, Agricultural Practices and Food security nexus 

Climate change is a part of natural variability influenced by solar energy, volcanic 

eruptions, natural cycles, and orbital cycles which keeps the natural balance of the planet. 

But for the last century and a half, humans have significantly disrupted this natural 

variability (Karl & Trenberth, 2003; McMichael & et al., 2004). Now, human beings are 
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at the driving force of climate change by excessive carbon emissions. Moreover, the 

Western experience of modernity— especially technological development, economic 

growth, material prosperity, urbanization, and democracy— has been built upon 

industrial capitalism, an economic system predicated on the accelerating extraction and 

consumption of fossil fuels for energy (Clark and York 2005). 

 

Climate scientists (IPCC, 2018; NOAA, 2016) have repeatedly warned that we 

are standing on the edge of climate vulnerability. If the world warms more than 2 degrees 

Celsius (3.6 Fahrenheit), we greatly increase the odds of climate catastrophes (Vecchi & 

Wittenberg, 2010; Kunkel et al., 2013; Victor & Kennel, 2014; May, 2018). Also, rising 

extreme weather events like catastrophic flooding, drought, hurricanes and so on; 

extreme temperature and precipitation (Heyck-Williams, 2019); and changes in seasonal 

pattern and pollutions (USGCRP, 2014) are threat to life and livelihood of people. 

 

Climate change has become a great threat for human security (Barnet and Adger, 

2013; US Department of Homeland Security, 2015; Department of Defense Climate-

Related Risk to DoD Infrastructure Initial Vulnerability Assessment Survey (SLVAS) 

Report, 2018). Many existing literatures also states that climate change has deep impact 

on agriculture and health in the USA (Kolivras, 2010; Jung & Chang, 2012; Li & 

Merchant, 2013; Jiang & et al., 2015). 

 

For example, climate change effects in the Willamette river basin in Oregon have 

increased droughts, disrupting massive agricultural production in western America and 

creating food insecurity (Jung & Merchant, 2012). On the other hand, climate change 

affects crop yield like increasing CO2 affect the nutrient of plants (EPA, 2017; IFPRI, 

2019). International Food Policy Research Institute (2019) explain how increasing CO2 

reduces the availability of protein, iron, and zinc significantly. However, more extreme 

weather prevents crop growth. For example, in 2010 and 2012, high nighttime 

temperatures affected corn yields across the U.S. Corn Belt, and premature budding due 

to a warm winter caused $220 million in losses of Michigan cherries in 2012 (EPA, 

2017). 
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In present climate change scenario, agricultural productivity is under challenge. 

As advanced technologies introduced to achieve food security, but it is not yet climate 

resilient. Moreover, climate change is a great threat, not only for agricultural practices 

and production, but also worsening the socioeconomic conditions of the people in rural 

agrarian societies, like Bangladesh.  

 

Deltas are facing adverse impact of climate change (Khanom, 2016), as they are 

related to both rivers and oceans. The river Ganges and its flood plains are facing severe 

consequences due to climate change. As a part of the Ganges flood plain and a delta, 

Bangladesh is also experiencing huge consequences of climate variability change, change 

in hydrological cycle and sea level rise (Mohal, Khan & Rahman, 2006; Bhuiyan & 

Dutta, 2012; Islam, Islam & Hassan, 2017). These consequences lead almost 170 million 

people of Bangladesh towards homelessness, food insecurity, economic collapse, 

uncertainty, and vulnerability (Poncelet, 2010).  

 

Agricultural systems, as we know, are heavily affected by the climatic 

variabilities, like high temperature, erratic rainfall pattern, extreme climate events 

(floods, droughts, hurricanes), glacier melt, and sea level rise (Mohal, Khan & Rahman, 

2006; Bhuiyan & Dutta, 2012; Dasgupta et al., 2015; Islam, Islam & Hassan, 2017). In 

Bangladesh, uncertain and frequent floods, cyclones, and hurricanes cause agricultural 

production loss. Also, drought, uneven rainfall, decreasing groundwater level, erosion, 

degradation of soil, and increased rate of salinity in soil are causing loss and reduction of 

agricultural productivity (Mohal, Khan & Rahman, 2006; Dastagir, 2015; Chailse et al., 

2017). Furthermore, climate change has direct and indirect effects on plant growth and 

nutrients and crop diseases (Kang, Khan & Ma, 2009).   

 

In response to feed a huge population and bring food security, high yield crop 

technologies (i.e. rice, wheat, vegetables and more) with highly intensive irrigation 

methods, huge chemical fertilization and pesticides were introduced in Bangladesh in the 

1970s. But modern agriculture needs more stable energy and water supply (Berardy, & 

Chester, 2017), which is a dilemma in present climate situation. However, the food 
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production of Bangladesh has met the challenges, to increase food production within the 

limitation of diminishing agricultural land under hydrological changes and climate 

change (Kang, Khan & Ma, 2009). However, Bangladesh is now facing freshwater crisis 

for drinking and agriculture due to climate change, sea level rise, and transboundary 

rivers.  

 

While the environment-migration nexus is not a new concept in the sciences, 

quantifying the exact impact environmental changes have on human mobility is still a 

hotly debated issue. Many recent empirical studies show that migration is directly and 

indirectly influenced by climate change and has been increasing at alarming rate (Piguet, 

2008; Laczko & Aghazarm, 2009; Maldonado et al., 2012; Ahsan et al., 2017). 

Bangladesh is considered by many to be one of the most climate-vulnerable countries in 

the world (Ahsan, 2015). One-third of the population is currently living in the coastal 

area which is less than 1.5m above sea level and millions are in danger of being forced to 

migrate due to flooding and land loss (Walsham, 2010). The two large cyclones that hit 

Bangladesh between 2000-2010 [Sidr (2007) and Aila  (2009)], claimed thousands of 

lives and transformed millions of people into homeless and climate change refugees in 

the coastal areas of Bangladesh (Khaled & Jahan, 2016; Ahsan, Kellett and Karuppanna, 

2016).  

 

The frequent and adverse impacts of climate change are also responsible for the 

reduction in the agricultural production system as coast belt dwellers, peasants, and 

agricultural laborers and those we are living dependent on climatic resources are 

displaced due to climate change related incidents in recent years (Biswas & Chowdhury, 

2012; Javed, 2013). Moreover, Bangladesh will need to import food to keep up with the 

demands of a growing population. But, to import food, Bangladesh needs strong 

economic backup, which is not possible in a developing country already burdened with 

poverty, unemployment, limited resources, and overpopulation (Shiraj, Neema, and 

Shubho, 2013; Alam, Alam and Mushtaq, 2017). Thus, climate change and food 

insecurity are two of the greatest contributors to social vulnerability in Bangladesh 

(Amin, Zahang and Yang, 2015). Farmers in this country are the primary victims of 
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climate change, and most of them are poor and belong to a subsistence economy 

(Khadka, 2011; Alam, Alam and Mushtaq, 2017).  

 

On the other hand, the production costs of the farmers have risen excessively due 

to changes in seasonality, unusual droughts, shortages of groundwater, frequent floods, 

river bank erosion, and other extreme weather events caused by climate change and 

global warming (Shiraj, Neema, and Shubho, 2013; Alam, Alam and Mushtaq, 2017). It 

has become harder for the small-scale farmers to bear and manage production costs, 

which endangers the food security of their households and the rest of the society 

(Maxwell & Smith, 1992; Marton, 2007). Despite being entitled to food and nutrition, the 

marginalization and social vulnerability (Maxwell, 1996; Devereux, 2001) of both 

producers and consumer groups in developing countries like Bangladesh means that 

many do not have the resources to access what they need. 
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CHAPTER III 

THEORETICAL FRAMEWORK 
 

Modernization Theory 

Modernization theory demonstrates the sweeping changes in premodern or 

traditional society as it transitions into a modern society. Modern society is an advanced 

technology-oriented society which is economically prosperous and relatively politically 

stable nations of the western world (Moore, 1963: 89). Esenstadt (1966) stated that 

historically modernization is the process of change toward those types of social, economic 

and political systems that have developed in Western Europe and North America from the 

seventeenth and nineteenth and have then spread to other European centuries and in the 

nineteenth and twentieth centuries to the South America, Asia and African continents. 

Bangladesh as a developing country is not beyond the influence of modernization process.  

 

A country may attain a later stage of development, as states may be skipped, and 

different types of economics do not have to succeed or evolve from another. The sequence 

is also blurred since frequently the stages are not mutually exclusive, and characteristics of 

earlier stages often become mixed with characteristics of later stages. Anyone who attempts 

to impose on economic history a one-way course of economic evolution is found to be 

challenged (Meier, 1994:71). To achieve food sufficiency and to overcome the pressure of 

over population, developing countries are following the modernization theory and using 

modern technology in agriculture. Though modern technology in agriculture is at the hand 

of the multinational companies or developed countries, means that developing countries 

are dependent on developed countries directly or indirectly.  The land, HYV and hybrid 

seeds are best example in terms of food security. The number of population is very high 

compared to land area in Bangladesh. The HYV or hybrid seeds could produce much food 

for the growing population. Thus, farmers consider HYV or hybrid seeds to ensure food 

security. Furthermore, HYV or hybrid seeds are also using to fulfill marker demands. 

However, poor or landless farmers have less purchasing capacity to buy seeds and 

eventually, forced to depend on traditional seeds. This theory illustrates the use of HYV or 
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hybrid seeds for increasing agricultural productivity and food insecurity, also explaining 

how the marginalized are aligned to food insecurity. 

 
Metabolic Rift 

Capitalist agricultural production system uses the intensive method of cultivation 

to increase yields for the market which subsequently destroying the strength of soil 

(Clark & York, 2008; Clark & Foster, 2009). Soil requires specific nutrient components 

like nitrogen, phosphorus, and potassium to maintain the ability to produce crops. 

Nowadays, food and fiber are shipped countryside to distant cities, where they 

accumulated as waste and contribute to pollution rather than being returned to the soil. 

This causes disruption of the nutrient cycle. According to Karl Marx (1969, 1993), this 

transformation and losses of the nutrients come with capitalism and accumulation process 

which is destroying the metabolic interaction between human and nature (Clark & York, 

2008). Marx (1993) argued that, large-scale agriculture, long distance trade and massive 

urban growth are responsible for metabolic rift of soil nutrition. Marx (1969) also stress 

that, technologies are not neutral, but additional means to expand the capitalist 

accumulation of agriculture (Clark & Foster, 2009). 

 

The capitalist mode of agriculture enhances the use of chemical as fertilizers to 

enlarge the production and intensify the cultivations of cropping. Also, it encourages 

mono-cropping for market demand which reducing the strength of land. Mono-cropping 

also has risk of residual transfer of pests, diseases, and weeds from one season to the 

next. Moreover, the modern agriculture introduces varieties of HYV and GMO seeds to 

boost production. HYV and GMO seeds and their cultivation become a rising problem 

nowadays to the crops and ruining the nutrient facility in the crop production. These 

seeds are, to some extent, climate resilient, but need more irrigation, fertilizers and 

pesticides and other technologies to grow (Moore, 2000). Also, these seeds replace the 

traditional huge varieties of seeds which were environment and soil friendly (Shiva et al., 

2000). On the other hand, excessive use of fertilizes is not in any way good for the soil 

health. Extensive cultivation using fertilizers degrades soil and pollutes soil as well. 
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The metabolic rift illustrates modern society is a profit-oriented society where 

bourgeoisie exploits the proletariat (Clark, 2008; Corrigam, 1980). The uses of HYV 

depends on the socioeconomic status as the seeds and crop production both are 

expensive. Having better socioeconomic status will influence to use HYV seeds in the 

capitalistic society. Thus, this theory of capitalism illustrates the socioeconomic status to 

address the HYV seed selection.  

 

Cultural Hegemony 

Cultural hegemony and power relationships influence the gender identity and 

gender role to prioritize the entitlement and allocation of food in the household. 

According to Gramsci (1971), cultural hegemony is the domination of a group by 

manipulating norms, values, and perceptions (Calhoun, 2012; p: 306-307). This 

hegemonic process establishes the beliefs such a way where the subordinate group only 

can observe the created reality as the normal and take it as common.  

 

From the very beginning of life women lean to be subordinate in every aspect of 

daily life in Bangladesh. Women perceive the world according to the social norms and 

values which arise from cultural hegemony. They think this controlled reality as the 

natural and normalized truth (Calhoun, 2012). This hegemonic approach leads women to 

have less access over land, income, education, knowledge, and employment than men. 

However, this normalized behavior is taken for granted by women too. Cultural 

hegemony addresses the reality of women in a patriarchal society like Bangladesh. 

Woman’s food insecurity is an output of my research and even though they have less 

access to animal protein or vegetable fruit index. Changing social lens and woman’s self-

awareness could reduce such kind of gender disparity regarding food security.  

 

Theory of Entitlement 

In his book Poverty and Famine (1982) Amartya Sen states that, “entitlement of 

food related to the ownership and legitimacy of a person in society.” To analyze Sen’s 

entitlement, it is necessary to understand the endowment as pre-requisite of entitlement. 

Endowment refers to the basic asset and resources of a person which helps him/her to 
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achieve the entitlement of necessary needs from the society. The less the entitlement, the 

more people are excluded from the mainstream of a society. Individuals face food 

insecurity when their entitlement does not provide them adequate food for survival. Also, 

in the state of food insecurity, if the people do not have the components of food security 

like availability, accessibility, utilization, and stability, they are considered to lack of 

entitlement (Yaro, 2004). 

 

This Entitlement Theory also states that there is sufficient food production and 

availability as well. However, access to food is an intersectionality issue in the society 

and determined by social, economic, cultural, and political determinants. Having better 

socioeconomic status ensures the accessibility of food. Famine does not occur due to 

shortages of food in the market, but rather due to accessibility to food. Thus, the 

landowners (medium or large), literate have food security which are also addressed by 

Sen’s theory. Even though self-sufficiency in food production, Bangladesh still could not 

achieve food and nutritional security due to lack of accessibility of food. Thus, food 

security is well addressed under this theoretical framework.  
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CHAPTER IV 

DATA AND METHOD 
 

Dataset 

The current study explores the relationship between agricultural practices and 

food security in Bangladesh. In this regard, I used the 2012 Bangladesh Integrated 

Household Survey (BIHS), a nationally representative survey data of rural Bangladesh. 

This survey collected detailed information about households related to 1) agricultural 

practices and productions; 2) individual dietary and nutritional intake; 3) anthropometric 

measurement of household members; and 4) women’s empowerment. 

 

The BIHS dataset is the first wave of a longitudinal survey focused on agricultural 

practices and food security in Bangladesh. This survey comprised 6500 households 

within 325 sampling units and used two stage sampling procedures. In the first stage, 325 

villages were selected via stratified sampling and later, selection of 6500 households 

occurred via random sampling from village rosters. Within each selected household, both 

male and female respondents were interviewed. The interview questionnaire contained 

survey questions organized by topic related modules. However, the questionnaire was 

divided into two part – one for male and another for female respondents of each 

household.  

 

The male respondents were asked about household composition and education, 

assets, employment, land ownerships, agricultural practices, employment, savings, loans, 

marketing of agricultural goods, housing and sanitation, non-food expenditure, migration, 

and social participation. Female respondents were asked about food consumption, 

anthropometry, health, and illness, food distribution within the household, nutritional 

practice and child nutrition, and women’s status in the household.  

 

I draw data from household composition and education, household assets, 

lands/water bodies ownership, agricultural practices from male topical modules, and 

household food consumption and food security from female topical modules. So, I got 
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both sociodemographic, agricultural practice related and food security data from the 

survey interviews.  

 

Building the Study Dataset  

From the dataset, I used data on gender, religion, educational attainment, and 

occupation of household members as well as food consumption and hunger situation from 

the household-level modules.  To measure agricultural practices, I use data on land areas 

owned by household, seed choices, source of irrigation water, fertilizers, and pesticide 

use plot-level modules. In my study, the household level farming variables are aggregated 

from plot level variables measured for plots that those households farm. 

 

Missing values 

There are 6,503 households in my dataset used as sample. In terms of HYV and 

hybrid seeds selection, there are 3,379 missing values and 4,497 for food insecurity. This 

model excluded the missing values. Excluding a huge number of cases downwards the 

model. The incorporation of missing values could interpret the model more explicitly. 

The resulting sample may underrepresent underprivileged or people from lower 

socioeconomic status who are most likely to have incomplete information for HYV or 

hybrid seeds. In addition, unwillingness of self-report about food insecurity tends huge 

missing values that also affects the predictability of the models.   

 

Dependent Variables 

HYV seeds 

High Yield Varieties (HYV) is a type of seed in my dataset. In topical module of 

agriculture, respondents asked about the types of crop cultivated in their agricultural 

lands. The responses were: 1) Local variety, 2) HYV and 3) Hybrid. I made a dummy 

variable of HYV seeds, where “1” is, if they used HYV variety on at least one of their 

plots and “0” if they did not use HYV seeds at any plots. 
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Hybrid Seeds 

Hybrid is more advanced and modified crop technology used to bring high yield 

in agriculture (Wright, 1980). Respondents asked about the types of crop cultivated in 

their agricultural lands. The responses were: 1) Local variety, 2) HYV and 3) Hybrid. A 

dummy variable was created of Hybrid seeds, where “1” is, if they used Hybrid variety 

on at least one of their plots and “0” if they did not use Hybrid seeds at any plots. 

 

Food insecurity 

The measurement of food security is influenced by the perception of people and 

hidden hunger. Originally, to know the household food security, respondents were asked 

3 questions: a) was there no food in the last 4 weeks due to lack of resources? b) in the 

last 4 weeks did any member go to sleep hungry from not having enough food? and c) in 

the last 4 weeks did any member go to sleep both day and night hungry from not having 

enough food. The responses were 1) yes and 2) no. Also, they asked 3 same questions in 

response to the previous answers: how often did this happen in the last 4 weeks? And, the 

responses were: 1) Rarely (1-2 times), 2) Sometimes (3-10 times) and 3) often (>10 

times). 

To create a categorical variable, first I multiplied the first set of variables with the 

second set of variables considering duration and frequency of the food insecurity. The 

result of this computation is the food security index, a scale that measures the severity of 

the hunger from 0-15 (scale as most food secure to most food insecure). Lastly, to use it 

as a dependent variable in my logistic regression model I made a dummy variable of this 

categorical variable. The responses were recorded as: “0” food secure and “1” food 

insecure. 

 

Animal Protein Index 

Protein is very essential part of measurement of food security and food security 

research (Cao, 2013). The question asked to the respondent was: in last week how many 

days the household consumed the following items- egg, meat, poultry, and fish? The 

responses were added together to create an index. This is a scale (0-18) variable which 
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measures the severity of animal protein insecurity, where “0” is most secure and “18”is 

most insecure.  

 

Vegetables and Fruit Index 

Vegetables and fruits are essential items and we need a certain amount of them to 

maintain a healthy diet (Day, 2013). Respondents were asked: in last week how many 

days the household consumed vegetables and fruits? The responses were added together 

and created an index. The index is a scale (0-14) variable which measures the severity of 

animal protein insecurity, where “0” is most secure and “14”is most insecure. 

 

Independent Variables 

Land Ownership 

Land is a vital element for the socioeconomic status in a rural agrarian society 

(Cao, Hlden & Adamowski, 2018). Respondents in topical module asked: what amount 

of land size the household owned (in decimal)? It was an open-ended question constituted 

a scale variable. To measure the impact of land on my dependent variables, I created a 

dummy variable, where I put small farmers who had .25 (which is the lowest amount of 

land in the dataset) to 99.75 decimal of land (which is less than 1 acre) into category “1” 

and above all into “0”.  

 

Gender 

Gender is very influential factor in terms of food security throughout the whole 

world (Hyder et al., 2005). Bangladesh is a traditional country where gender equality is 

not established especially in rural society. Women are more vulnerable due to food 

insecurity than men in Bangladesh. Gender is measured using a binary indicator (0 = 

male, 1 = female). 

 

Religion 

Religion plays important role in every part of social, economic, political, cultural 

aspects in society (Williams, 1998). So, food security is highly influenced by religion in 

Bangladesh. I took a dummy variable where I put 0 = other religion (Muslim, Christian, 
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Buddhist, and other religion) and 1 = Hindu to see the religious influence on food 

security.  

 

Educational attainment 

Education is very important in every aspect from food security (availability, 

accessibility, affordability, and utilization) (Eicher-Miller et al., 2009). It is also 

important for socioeconomic status as well as having balanced diet. I made a dummy 

variable of educational attainment by putting 0 = literate (who can at least read or write 

and 1 = illiterate (who cannot read and write).  

 

Occupation 

Occupation predicts food insecurity (Sebby, 2010; Faridi & Wadood, 2010). 

Farmers are very close to food production and they even produce for self-subsistence in 

an agriculture-based country like Bangladesh. The study makes a dichotomous variable 

where 0= other occupations (wage earners, factory workers, professionals) and 1= 

farmers.  

 

Irrigation (Rainfed Water) 

Especially in Bangladesh, without irrigation it is not possible for many farmers to 

grow crops (De Pascle et al., 2011; Rahman & Parvin, 2009). Farmers use rainfed water, 

surface water and ground water to irrigate their lands. I used a dummy variable for all 

plots to see the impact of irrigation of HYV and hybrid seed selection, where I put 

rainfed water into 1 and other two (surface water and ground water) into 0. 

 

Chemical Fertilizer (Urea) 

Farmers in Bangladesh have adopted fertilizer with the adaptation of HYV and 

hybrid rice technology (Witte, 2011). Among the chemical fertilizers, urea is the most 

popular, cheapest, and most used fertilizer among Bangladeshi farmers. The respondents 

were asked: how much urea fertilizer they used in their lands? In my regression model, 

urea (quantity in Kilogram) is a scale variable. 
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Manure 

Manure is another form of compost comes from organic sources like animal faces. 

It strengthens the soil quality. I used manure (quantity in Kilogram) as a scale variable in 

my regression models.  

 

Pesticides use 

Farmers need to use pesticides to keep it safe from insects, pest and sometimes for 

weed control (Rashid et al., 2003). In my regression model, pesticides use (quantity in 

currency) this is also a scale variable. Respondents were asked: how much money they 

use for pesticides?  

 

Analytical Strategy 

 

Descriptive statistics 

By using descriptive statistics, I examined the distribution of the sample 

characteristics of my study. I used the percent distributions of dependent and independent 

variables on my data analysis. Later, I used logistic regression and linear regression 

models to examine my hypotheses. 

 

Logistic Regression 

Logistic regression models were used for whether the household uses HYV seeds, 

Hybrid seeds and Food Insecurity, because these are binary variables. Logistic regression 

is the most appropriate model to interpret the dependent variables.  

Linear regression  

In my study, I used animal Protein Index and Vegetables Fruits Index as 

dependent variables. As these are continuous, scale, I used the linear regression models. 

Thus, linear regression is the most appropriate model for these outcomes.  
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CHAPTER V 

RESULTS OF THE STUDY 
 

Table 5.1 illustrates the categorical and ordinal variables. This table shows that 

almost all the respondents are Bangali (99.7%) and the remaining are Bihari and tribal 

people. Among the respondents, only 8.6% are using HYV seeds and 91.4% are not using 

HYV seeds. In response to local seeds, 61.6% of the respondents are using local seeds 

and the remaining 38.4% are not. Hybrid is a modified version of seeds where only 

12.3% of respondents are using hybrid and the remaining 87.7% are using other seed 

types.  

 

Education a key indicator for predicting agricultural practices and even food 

security. 46.8% of the respondents are literate and 53.2% of them are illiterate. This study 

is comprised of 83.4% male respondents and 16.6% female respondents. Among the 

respondents, 11.4% are Hindu and the rest are Muslim, Christian, Buddhist etc. 41.9% of 

the respondents are farmers, while 58.1% are engaged in other occupational activities.  

 

Land ownership is a core variable for determination of agricultural practices and 

food security. More than half of the respondents (69.9%) of this study are small 

landowners and the remaining 30.1% have one acre of land or more. Irrigation is very 

essential for agricultural production and food security. Rainfed water contributes a lot to 

agricultural production in Bangladesh and surface and underground water make up the 

other sources of irrigation. Around half (50.4%) of water for irrigation comes from 

rainfed water and 49.6% comes from other sources.  
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Table 5.1: Descriptive statistics of the categorical or ordinal variables 

 

Variables  Category Frequency Percentage 
Total 
(N) 

Ethnicity Bangali 6484 99.7 6503 
 Bihari 3 0  
 Tribal 16 0.2  
HYV seeds Yes 294 8.6 3409 
 No 3115 91.4  
Local seeds Yes 2101 61.6 3409 
 No 1308 38.4  
Hybrid Yes 418 12.3 3409 
 No 2991 87.7  
Educational 
attainment Literate 2941 46.8 6281 
 Illiterate 3340 53.2  
Gender Male 5241 83.4 6281 
 Female 1040 16.6  
Religion Hindu 740 11.4 6503 
 Others 5763 88.6  
Occupation Farmer 2631 41.9 6281 
 Others 3650 58.1  
Irrigation water 
sources Rainfed water 1583 50.4 3138 
 Other source of water 1555 49.6  
Land ownership Small landowners 4532 69.9 6488 

  
Landowners above 
small 1956 30.1   

 

 

Domestic asset index, land area, urea, manure, pesticide, animal protein index, 

and vegetable fruit index are the scale variables for this research. Table 4.1 illustrates the 

descriptive statistics of these variables. The domestic asset index ranges from 0 units to 

3763040 units. The mean of the domestic asset index is 37780.41 units that indicates that 

the value is spread above and below of 83730.67 units than the mean domestic asset 

index. The land area ranges from .25 units to 2695.00 units. The mean of the land area is 

91.05 units and indicates that the value is spread above and below of 145.30 units of the 

mean land area.  
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The quantity of urea fertilizer ranges from 0 units to 1520.00 units. The mean of 

the quantity of urea is 62.83 units that indicates that the value is spread above and below 

of 72.22 units of the mean quantity of urea fertilizer. The quantity of manure for 

agricultural production ranges from 0 units to 53800.00 units. The mean of the quantity 

of manure is 336.64 units and indicates that the value is spread above and below of 

1270.13 units of the mean of the quantity of manure.  The quantity of pesticide uses 

ranges from 0 units to 21000.00 units. The mean of the quantity of pesticide is 482.40 

units and indicates that the value is spread above and below of 950.44 units of the mean 

of the quantity of pesticide.  

 

The animal protein index ranges from 0 units to 18.00 units. The mean of the 

animal protein index is 4.19 units and indicates that the value is spread above and below 

2.46 units of the mean of the animal protein index. The vegetables fruit index ranges 

from 0 units to 14.00 units. The mean of the vegetables fruit index is 6.56 units and 

indicates that the value is spread above and below of 2.65 units of the mean of vegetables 

fruit index.   

 

Table 5.2: Descriptive statistics of the scale or continuous variables  

 

Variables 
Total 
(N) Minimum Maximum Mean Std. deviation 

Domestic asset 
index 6503 0 3763040 37780.4 83730.7  
Land area 6488 0.25 2695 91.05 145.3  
Urea 3408 0 1520 62.83 72.22  
Manure 3408 0 53800 336.64 1270.13  
Pesticide  3408 0 21000 482.4 950.44  
Animal protein 
index 4430 0 18 4.19 2.46  
Vegetables fruit 
index 4430 0 14 6.56 2.65  
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Logistic Regression Analysis 

The predictor variables are either dichotomous or categorical and the dependent 

variables are dummy, so the logistic regression model could predict the dependent 

variables as well. This regression model uses land ownership, religion, rainfed water, 

urea, manure, and pesticide use as dependent variables to predict the likelihood of HYV 

seed selection.  

 

In Table 5.3, the output of the logistic regression shows that there are six 

dependent variables under this model. Here, chi-square= 77.314, df= 6, N= 3124, p<.001 

are statistically significant to predict the dependent variable, HYV seed selection. The 

Cox & Snell R square illustrates as the whole model can explain between 24% and 55% 

of the variance that can be predicted from the independent variable. Of all the variables 

included in this study, manure and pesticide use (Grigg, 2001) were not statistically 

significant. All other variables were able to predict the HYV seeds selection.   

  

Small land ownership and HYV seed selection are negatively associated. 

Compared to large landowners, those who farm small areas are less likely to use HYV 

seeds. All other land ownership categories held constant. Swain (2020) shows that small 

landowners are comparatively poor, and they preserve seeds from the previous year 

(landrace). Also, seeds are sold in the market with packages of fertilizers and pesticides, 

which increase the production costs (Islam, 2015). Shiva et al, (2000) in their study show 

the HYV seeds are produced and marketized by the capitalist corporations and modified 

such a manner that unable to preserve for future. This inability means they would have to 

buy new seeds each year, which is usually difficult for small landowners. Thus, these 

small farmers prefer local seeds.  

 

Hindu individuals and HYV seed selection are statistically significant and 

positively associated. Hindu followers are 1.450 times more likely to use HYV seeds 

compared to Muslim, Christian, Buddhism. The socioeconomic condition of Hindus is 

comparatively higher in Bangladesh than other religions (Lipka, 2016). One of the 

benefits of this condition is access to more knowledge, thus, Hindu people are more 
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concerned about HYV seeds selection. As a result, Hindu individuals are positively 

associated with the likelihood of HYV seed selection.   

 

The use of rainfed water is significant and negatively associated with HYV seed 

selection. Using rainfed water rather than surface and grounded water, when controlling 

for all other variables, reduces the odds of HYV seeds selection by a factor of .615. 

Research shows that HYV seeds are very irrigation sensitive (Dutta, 2018; Haque, Islam 

& Zahid, 2012). This type of seed is unable to fully depend on rainfed water. Thus, the 

use of rainfed water and HYV seed selection are negatively associated. 

 

The use of urea fertilizer and HYV seed selection are positively associated and 

statistically significant. One unit increases the uses of urea fertilizer, if controlling for all 

other variables, the odds of the likelihood of HYV seed selection will increase 1.002 

times. The Food and Agricultural Organization (FAO, 20015) states that the application 

urea fertilizer is very effective to increase land fertility. As a chemical fertilizer, it is 

available and cheap. Farmers are able to collect and use urea fertilizer for more 

production. On the other hand, production of HYV seed needs fertile land. Therefore, the 

use of urea fertilizer and HYV seed selection have a positive relationship.  

 

The use of manure as fertilizer and HYV seed selection are not statistically 

significant. Manure, a compost fertilizer is also used in Bangladesh. Study indicates that 

it only increases soil fertility and there is no positive impact on crop health. However, 

crop health is a matter regarding HYV. Thus, there is no statistical relationship between 

manure and HYV seed selection. 

 

The application of pesticide in agriculture and HYV seed selection have no 

significant association. Usually, there is a relationship between HYV seed selection and 

use of pesticides. The BIHS dataset might have error as they calculate use of pesticides 

only in currency and even without mentioning the types. Literature notices that farmers 

may share pesticides with others without payment due to cultural issue. In shared 

cropping farmers are usually not paying the cost of the pesticides but respondents of this 
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research. Local innovation technology is using to pest control which are not incorporated 

in this study. Hence, the use of pesticides and HYV seed selection are not statistically 

significant.   

 

Table 5.3: Odds ratios from logistic regression model predicting the likelihood of HYV 
seeds selection 
 

Variables Odds ratios 
Source of water for irrigation (ref= surface & grounded 
water) 0.615*** 
Used Urea fertilizer 1.002** 
Used Manure fertilizer 1.000 
Used Pesticides  1.000 
Small Landowners (<1 acre) (ref= above small) 0.423*** 
Religion (ref=others) 1.450* 
Constant 0.150*** 
N=3124   
*p<0.05, **p<0.01, ***p<0.001  

 

This regression model uses land ownership, religion, rainfed, urea, manure, 

pesticide use as dependent variables to predict the likelihood of hybrid seed selection. In 

Table 5.4, the output of the logistic regression shows that there are six dependent 

variables under this model. Here, chi-square= 40.426, df= 6, N= 3124, p<.001 are 

statistically significant to predict the dependent variable, hybrid seed selection. The Cox 

& Snell R square illustrate as the whole model can explain between 13% and 24% of the 

variance that can be predicted from independent variable. The land ownership, religion, 

urea, manure, and pesticide use are significantly predicting the hybrid seed selection.  

 

 Small land ownership and hybrid seed selection are not significantly associated. 

They who are small landowners compared to above small, if controlling for all other 

variables, the odds of the likelihood of hybrid seed selection will decrease .754 times. 

Swain (2020) shows that small landowners are comparatively poor, and they preserve 

seeds from previous year (landrace). The small landowners are unable to preserve the 

hybrid seeds (Shiva et al., 2000). This inability means they would have to buy new seeds 

each year which is usually difficult for small landowners. In addition, hybrid crops are 
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produces usually in winter season which cost more for irrigation. Thus, small landowners 

have negative relation with hybrid seed selection.  

 

There is a statistically significant relationship between Hindu religion followers 

and hybrid seeds selection. They who are Hindu compared to others, if controlling for all 

other variables, the odds of the likelihood of using hybrid seeds is 1.870 times higher. 

The sociodemographic condition of Hindu is comparatively higher in Bangladesh (Lipka, 

2016). Since having better knowledge, Hindu people are more concerned about hybrid 

seeds selection. As a result, Hindu individuals are positively associated with the 

likelihood of hybrid seeds selection.   

 

There is no significant relationship between rainfed water hybrid seed selection. 

The hybrid seeds are dependent on ground and surface water (Rahman & Parvin, 2009). 

In addition, hybrid production is usually taking place during the dry season and rainwater 

is during that time. There is a very little probability of rainfall and getting rainfed water 

during the winter. Climate change makes this scarcity acute. As a result, there is no 

relationship between rainfed water and hybrid seed selection.  

 

The use of urea fertilizer and hybrid seed selection are statistically significant. 

One unit increases the uses of urea fertilizer, if controlling for all other variables, the 

odds of the likelihood of hybrid seed selection decreases .997 times. Literature shows that 

hybrid is a modified version of seeds where soil fertility is very essential (FAO, 2005). 

The use of urea fertilizer is working for both land fertility and crop health. Therefore, 

there is a negative relationship between use of urea fertilizer and hybrid seed selection.  

 

The use of manure as fertilizer and hybrid seed selection are significantly 

positively associated. Manure, a compost fertilizer is usually used to increase soil 

fertility. The hybrid is genetically modified version of seeds and it needs only fertile soil. 

Thus, the use of manure as fertilizer increases hybrid seed selection.  
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The application of pesticide in agriculture and hybrid seed selection are 

statistically significant.  Usually, there is a relationship between HYV seed selection and 

use of pesticides. One unit increases the uses of pesticides, if controlling for all other 

variables, the odds of the likelihood of hybrid seed selection increases 1.000 times. 

Rahman and Hossain (2003) in their study shows that pesticides are used to reduce harms 

from pest and increase crop production. It also used to prevent crop diseases. Hence, the 

use of pesticides and hybrid seed selection are positively associated.  

 

Table 5.4: Odds ratios from logistic regression model predicting the likelihood of hybrid 
seed selection 
  

Variables Odds ratios 

Source of water for irrigation (ref= surface & grounded 

water) 0.861 

Used urea fertilizer 0.997** 

Used manure fertilizer 1.000* 

Used pesticides 1.000* 

Small Landowners (<1 acre) (ref= above small) 0.754** 

Religion (ref=others) 1.870*** 

Constant 0.192*** 

N=3124 
 

*p<0.05, **p<0.01, ***p<0.001 
 

 

The regression model uses gender, religion, educational attainment, occupation, 

land ownership as independent variables to predict the likelihood of the food insecurity. 

In Table 5.5, the output of the logistic regression shows that there are five dependent 

variables under this model. Here, chi-square= 217.479, df= 5, N= 4306, p<.001 are 

statistically significant to predict the dependent variable, food insecurity. The Cox & 

Snell R square illustrate as the whole model can explain between 49% and 91% of the 

variance that can be predicted from independent variables. The independent variables like 

gender, educational attainment, occupation, and land ownership are significantly 

predicting the dependent variable food insecurity.  
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The relationship between gender and food insecurity are significantly associated 

(Agarwal & Herring, 2014; Tibesigwa & Visser, 2016). Women when compared to men, 

if controlling for all other variables, have a 1.482 times higher likelihood to be food 

insecure. Women are more concerned about children and other family members, 

especially in a traditional society like Bangladesh. In a patriarchal society, women 

usually take their meal after all of the other household members. Alston and Akhter 

(2016) explored that women and girls are more food insecure in Bangladesh due to 

gender inequality. Sometimes, they get a very small amount of food. The social structure 

and socioeconomic status put women into such a vulnerable situation.  

 

Education is a significant predictor regarding food insecurity (Eicher-Miller et al., 

2009; Capps et al., 2009). When illiterate compared to literate, if controlling for all other 

variables, the odds of having food insecurity is 2.256 times higher. Literature shows that 

illiterate people are usually poor, and they have no education and eventually less food 

purchasing power (Gebre, 2012). In addition, illiterate people are less concerned about 

nutritional balance (Dollahite, Olson & Scott‐Pierce, 2003) because they have less 

knowledge about utilization and safety of food nutrients. Thus, literate people have less 

food insecurity.  

 

Small land ownership and the food insecurity are positively associated in a 

significant way. Small landowners compared to medium and large landowners, if 

controlling for all other variables, are 2.427 times more likely to experience food 

insecurity. Small landowners have lower levels of production which are not sufficient for 

food security. Sarker, Dutta and Bishwas (2013) explored that small landowners are 

comparatively poor, and they have less food purchasing power. Also, those who have 

small amounts of agricultural land, a lack of livestock and poor production capacity are 

more likely to be more food insecure than their counter parties (Feleke, Kilmer & 

Gradwin, 2005). As a result, they are more food insecure overall.  
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Table 5.5: Odds ratios from logistic regression model predicting the likelihood of food 
insecurity. 
  
Variables Odds ratios 
Small Landowners (<1 acre) (ref= above small) 2.427*** 
Gender (ref=male) 1.482*** 
Religion (ref=others) 1.164 
Educational attainment (ref=literacy) 2.256*** 
Occupation (ref=others) 0.516*** 
Constant .048*** 
N=4306   
*p<0.05, **p<0.01, ***p<0.001  

 

Table 5.6 Food insecurity is determined by agricultural practices. Being small 

landowner compared to above small owner increases the food insecurity 2.047 times. 

Literature shows that small landowners have less knowledge and less skilled (Gebre, 

2012) in terms of agricultural practices. They may also know misinformation about food 

security and such kind of belief stuck them under the circle of food insecurity.   

 

Table 5.6: Odds ratios from logistic regression model predicting the relationship between 
agricultural practices and food insecurity. 
 

Variables Odds ratios 
Family has plot with HYV seeds (ref= not HYV) 0.607 
Family has plot with Hybrid seeds (ref= not Hybrid) 0.951 
Source of water for irrigation (ref= surface & 
grounded water) 0.727 

Used urea fertilizer 0.996 
Used Manure fertilizer 1.000 
Used Pesticides 1.000 
Small Landowners (<1 acre) (ref= above small) 2.047*** 
Constant 0.080*** 
N=2006   
*p<0.05, **p<0.01, ***p<0.001  
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Linear Regression Analysis  

The dependent variables are scale variables and independent variables are 

dichotomous, categorical or scale variables. Thus, multiple linear regression is the best fit 

model to interpret the dependent variables, animal protein index. This model uses gender, 

education, educational attainment, occupation, land ownership as independent variables 

to predict animal protein index.  

 

Land ownership is a predictor to animal protein intake. The coefficients show that 

land ownership predicts animal protein intake quality that is statistically significant to the 

model. Thus, small landowners decrease animal protein take by .493 time. Hossain et al. 

(1994) shows that small landowners have lower socioeconomic status so that their 

accessibility to animal protein intake is lower than others.  

 

Gender is a dummy variable where male and female are typology. The 

coefficients show that gender predicts animal protein intake quality that is statistically 

significant to the model. It means that being woman decreases the animal protein index 

by .369 time. Study shows that female of the household in Bangladesh are less privileged 

and they are more responsible for childcaring along with arranging meal for all the family 

members (Agarwal & Herring, 2014; Tibesigwa & Vissar, 2016). As they are less 

privileged and more concerned about other family members (Rashid, Smith & Rahman, 

2011), eventually they are getting less animal protein index than man.  

 

Education is an influential variable to predict animal protein intake. The 

coefficients show that education predicts animal protein intake quality that is statistically 

significant to the model. Thus, people having illiteracy reduces animal protein intake by 

.745 time. Alam, Roy, and Ahmed (2010) states that education increases knowledge so 

that they are more concern about food selection like animal protein. The more educated 

are more concern about dietary food section. However, educated people are usually more 

connected to animal protein take.  
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Occupation and animal protein intake are associated. The coefficients show that 

occupation predicts animal protein intake quality that is statistically significant to the 

model. Thus, farmers are having higher animal protein intake by .207 time. Farmers have 

fishery, farm, livestock, and they usually take more animal protein. Research like Sebby 

(2010) explores that occupation (e.g. farmer) have more access to animal protein so they 

avail more animal protein index.   

 

Table 5.7: Animal protein index is estimated by multiple linear regression analysis model 

 

  Unstandardized Coefficients   

Model B 
 

Constant 5.008***   

Small Landowners (<1 acre) (ref= above 

small) -.493*** 
 

Gender (ref=man) -.369*** 
 

Religion (ref=Others) -0.200 
 

Educational attainment (ref=literate) -.745*** 
 

Occupation (ref=Others) 0.207**   

N=4305 
  

*p<0.05, **p<).01, ***p<0.001 
  

 

Land ownership is a predictor to vegetables-fruit index. Th coefficients show that 

land ownership predicts vegetable-fruit index that is statistically significant to the model. 

Thus, small landownership decreases vegetable-fruit index by .231 time. Small 

landowners have less land, so they are more concern about staple food production. In 

addition, they have small garden to grow vegetables and fruits for themselves. 

Furthermore, they are unable to buy food because of their lower socioeconomic status.  

As a result, small landowners have limited access to vegetables fruit index compared to 

others.   
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Religion seems as a predictor regarding vegetable-fruit index. Hindu individuals 

have better assets, education that indicates better socioeconomic condition. The 

coefficients show that religion predicts vegetable-fruit index that is statistically 

significant to the model. Thus, being Hindu increases the respondents’ vegetable-fruit 

intake by .543 time. Some research also shows that having better socioeconomic status 

make them able to maintain better vegetable fruit index for Hindu people in Bangladesh 

(Lipka, 2016; Islam, 2012). 

 

Education is a determinant about vegetable-fruit index. The coefficients show that 

education predicts vegetable-fruit index that is statistically significant to the model. The 

respondents having illiteracy reduces vegetable-fruit intake by .231 time. As illiterate 

have less education, money, land, and opportunities to fulfill the needs so that their 

vegetable fruit index is lower than others.  

 

Table 5.8: Vegetables fruit index is estimated by multiple linear regression analysis 
model 
 

  Unstandardized Coefficients 
Model B 
Constant 6.754*** 
Small Landowners (<1 acre) (ref= 
above small) -0.231* 
Gender (ref=man) -0.008 
Religion (ref=Others) 0.543*** 
Educational attainment (ref=literate) -0.231** 
Occupation (ref=Others) 0.168 
N=4305   
*p<0.05, **p<0.01, ***p<0.001  
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CHAPTER VI 

DISCUSSION AND CONCLUSIONS 

 
Discussion 

Agricultural practices and food security are both determined by the 

socioeconomic status of a household (Morton, 2007; Sarki, Robertson & Parlesak, 2016), 

especially in a country like Bangladesh. It is socioeconomic status which predicts 

whether an individual has access to and can afford food resources. Also, access to food is 

determined by agricultural productivity (Mozumder, 2012) and the agricultural practices 

of a society. This research investigates how specifically sociodemographic variables 

specifically determine agricultural practices and food security. The regression models 

used in my research illustrate significant relationships between sociodemographic factors 

and agricultural practices, sociodemographic factors and food security, and agricultural 

practices and food security. In addition, this study also theoretically explored these 

relationships in the context of climate change and showed that how climate change is a 

threat multiplier (Klare, 2019).  

  

This study hypothesized (H1) that sociodemographic factors significantly 

influence agricultural practices. More specifically, HYV or hybrid seed selection, as an 

agricultural practice, is determined by sociodemographic factors like land ownership, 

religion, education, and gender. The use of rainfed water for irrigation and urea as 

chemical fertilizer are also dependent on socioeconomic status of a household. The 

research findings are relevant to the existing literature about sociodemographic variables 

and agricultural practices. Salam, Siddique and Parvin (2012) state that size of land 

ownership is correlated to seed selection (e.g., HYV and hybrid seeds verses local seeds). 

However, my research findings show that, in addition to land ownership, being Hindu is 

also positively associated with HYV or hybrid seed selection. In addition, rainfed water is 

also statistically significant to HYV seed selection. There is no relationship between the 

selection of hybrid seeds and rainfed water. In addition, my research showed that there is 

not a significant relationship between manure or pesticides and HYV seed selection. The 
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use of manure or pesticides are moderately associated with hybrid seed selection, thus, I 

failed to reject hypothesis 1.  

  

This study also hypothesized (H2) that agricultural practices influence household 

food security. Variables such as seed selection, source of irrigation water, use of 

fertilizers, and use of pesticides are agricultural practices. This study has shown that the 

socioeconomic status of a given household greatly influences the agricultural practices of 

that household. Also, the decision-making (seed selection, choosing a water irrigation 

source, etc.) in the agricultural process is influenced by sociocultural norms, values, and 

the status of the household. In Bangladesh, for example, many people still cherished their 

ancestral agricultural behaviors like the use of local seeds or use of rainwater for 

irrigation.  

 

Moreover, the sociodemographic condition of a household determines that 

household’s ability to afford agricultural means of production. As a result, I argue that 

agricultural practices are also profoundly social practices. The findings show that small 

landowners who are not yet habituated are more likely to use local seeds than advanced 

agricultural technologies like HYV or hybrid seeds, because they still want to exercise 

the traditional mentality of agriculture and they have also less access to advanced rice 

technology. As a result, they are food insecure. Therefore, I accept hypothesis 2.  

  

The study hypothesized (H3) that sociodemographic factors affect food security. 

Research models have illustrated that food security is dependent on socioeconomic status 

and a better socioeconomic status reduces food insecurity. These findings demonstrate 

that sociodemographic factors like gender, educational attainment, occupation, and size 

of land determine food security. For example, being literate (educational attainment) 

leads to more opportunities to ensure healthy and sufficient food. Owning a small farm 

(size of land) can reduce food security as the owners usually have less property and 

knowledge. Land ownership is also a critical determinant of food security. Small farmers 

(who have .51-1.00 h land) are more vulnerable than medium and large farmers as they 

are more likely to be impoverished. These research findings are relevant to existing 
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literature on sociodemographic variables and food security. Rahman and Karim (2013) 

stated that gender inequality influences food insecurity and that women are less food 

secure globally. Income, education, occupation, household size, and household 

composition also have a significant impact on household food diversity and security 

(Rahman, 2011; Thorne-Layman et al., 2010).  As such, I failed to reject hypothesis 3.  

  

Metabolic rift, modernization theory, cultural hegemony, and the theory of 

entitlement were used to explore agricultural practices and food security in Bangladesh. 

In his theory of Modernization, Moore (1963) stated that modern agriculture is 

technology-based and an economically prosperous production system that ensures food 

security. His theory suggests countries should follow the West for to ensure economic, 

social, and cultural advancement (Esenstadt, 1966). To achieve food sufficiency and to 

overcome the pressures of over population, developing countries are increasingly 

following the modernization theory and using modern technology in agriculture.  Since 

modern technology in agriculture is in the hands of multinational companies and 

developed countries, it means that developing countries are dependent on developed 

countries for support both directly and indirectly. The HYV and hybrid seeds are a prime 

example of developing countries' dependence on the modernization process. To ensure 

food security, farmers are using HYV or hybrid seeds. However, poor or landless farmers 

are excluded as they have less purchasing capacity to buy these seeds and thus have to 

depend on traditional seeds.  

  

Women are less food secure in many countries throughout the world. Gender, 

identity, and cultural hegemonic approaches illustrate this reality (Gramsci, 1971; 

(Calhoun, 2012; p: 306-307). This data on women’s food insecurity is supported by my 

research on Bangladesh as women in Bangladesh have less access to animal protein or 

the vegetable fruit index. Changing social lenses and the self-awareness of women could 

reduce this kind of gender disparity regarding food security. 

 

Entitlement Theory (Sen, 1982) states that there is always sufficient food 

production and availability in a given society as well. However, access to that food is 
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limited for the lower-class members in the social structure as they have less purchasing 

capacity. Having better socioeconomic status ensures the accessibility to food. Sen 

(1982) also mentioned that famine occurs not because of a shortage in the availability of 

food in the market but rather due to the population’s access to the food. Thus, the 

landowners (medium or large), and the literate have greater food security, a fact which is 

also addressed by Sen’s theory.  

 

Metabolic rift theory by Karl Marx (1969, 1993) states that modern society is a 

profit-oriented society where the bourgeoisie exploits the proletariat (Clark & York, 

2008). In terms of agriculture, the owners (including seed production) are considered the 

bourgeoisie in the agricultural production system. The uses of HYV seeds depends on the 

sociodemographic factors, as the seeds and crop production and both are expensive. 

Having a better socioeconomic status will influence to the use HYV seeds in a capitalistic 

society. Thus, this theory of metabolic rift illustrates that socioeconomic status is tied to 

HYV seed selection. Also, this theory is mentioned due to the use of modern agricultural 

technologies that have increased due to market demand and have, thus, resulted in 

extensive environmental degradation. This degradation tends to use more modified seeds, 

irrigation, chemical fertilizers, and pesticides. This increase in product cost is problematic 

for small landowners.  

 

The Bangladesh Integrated Household Survey (BIHS) is a nationally 

representation survey to collect the relevant data. There are some limitations and as a 

researcher I have tried to recover the shortcomings. This dataset was very much hard to 

organize. There is lack of direct variables in the dataset to measure the HYV and hybrid 

seeds selection, and food security as well where I have to relied on self-report to measure 

these indirectly. There is very limited existing literature so that I have to take the 

leadership on my shoulder.  

 

One of the limitations of this research is that it relies on experiential measurement 

to create the dataset. As previously mentioned, experiential measurement incorporates 

responses from household members regarding their own food security experiences. 
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However, this method does not take into account the fact that many respondents may not 

be willing to share this information with the interviewer. They might be embarrassed, 

misunderstand the questions, or not be comfortable with the individual conducting the 

interview. Other factors that might influence the responses include cultural aspects such 

as gender of the interviewer in relation to the gender of the interviewee. As a result, the 

data generated might not provide a completely accurate reflection of food security in that 

particular region. In addition, the fixed nature of responses can sometimes trigger 

inaccurate data entries. For example, if someone says they are not hungry that does not 

mean that the person has not been hungry at some point in the previous week nor does it 

mean they will not be hungry in the following week. Experiential measurements capture a 

snapshot of what is essentially an ever-evolving issue in a particular region. As a result, 

relying on the datasets to researchers with the whole picture means that there will large 

gaps in their understanding of actual food security in the region being investigated. 

 

Conclusions 

 As the theories and existing literature in the previous section show, increases in 

agricultural productivity alone cannot bring food security (Dar & Laxmipathi, 2013; 

Foran et al., 2014). Both agricultural practices and food security are very complex issues, 

associated with different sociodemographic factors and climate variabilities.  However, 

very little literature concentrates on the critical relationship of social variables, 

agriculture, food, and climate change together. The significance of this study lies in its 

examination of the influence of sociodemographic factors have on both agricultural 

practices and food security in Bangladesh with relation to the present climate reality.  

 

To address the limitations outlined at the start of this study, I would recommend 

agricultural practices should be considered as social practices. Also, agricultural practices 

and household food security should include sociodemographic factors when researched. 

Putting these changes into effect would allow researchers to generate a more 

comprehensive dataset, one that better represents the reality that many in regions such as 

Bangladesh face on a daily basis. I also think that building a dataset that utilizes both 



Texas Tech University, Hosne Tilat Mahal, August 2020 

42 
 

nutritional and experiential measurements would be beneficial. This approach would 

allow researchers to study agricultural practices and food security more rigorously.   
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