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Globally rural households with less landholding, especially from developing countries, are 
more food insecure due to a lack of resources accessibility and fewer marketplaces. This 
study was planned to inspect the relationship between household food security and 
market approachability concerning Household Food Insecurity Access Index (HFIAS). For 
data collection, 200 farming households from five districts (Faisalabad, Sheikhupura, 
Rawalpindi, Rahim Yar Khan and Mianwali) from five agro-ecological zones of Punjab were 
selected as respondents. So, the results can be comprehensive and widespread at the 
provincial level.  Interviews with household heads were conducted with the help of a well-
structured and pre-tested interview questionnaire. Food security was calculated with the 
help of the household food insecurity access score, which calculates food intake for one 
month and indicates the level of food security based on food consumption during the last 
thirty days. According to research findings of 46 percent are severely food insecure, and 
the main reason behind so much food insecurity is rising food prices, increasing fuel prices, 
transportation costs, lack of agricultural input, and very few marketplaces. Binary logistic 
regression shows that landholding, earning hands in family, and the distance of farm from 
the market have a significant effect on the food security status of the family. As the distance 
of farm from market place increases labour costs, transportation costs, and fuel charges 
that affect household livelihood inversely. The results suggest that local food security can 
be enhanced by creating off-farm employment opportunities, improved transportation 
facilities, and road infrastructure. 
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INTRODUCTION 

Every one out of four persons is moderately or severely food 

secure. A total number of food insure population is around 2 

billion which is quite alarming (Omotesho et al., 2016) as well 

as up to 663 million and 697 million population are vulnerable 

to food insecurity and severely food insecure respectively. The 

majority of undernourished, food insecure people belong from 

developing and under developed countries (Von Grebmer et 

al., 2014). Regardless of this, the agriculture sector is 

producing much more than ever before.  Around the globe, 

countries either developed or developing show the slenderest 

interest in investing in the agriculture sector, which is the main 

reason that farming communities throughout the world are 

more prone and vulnerable to poverty and food insecurity 

(Waha et al., 2018). During the last few decades, an abrupt 

decline in agricultural research and development was noticed 

(Seng, 2016). Most of the countries prefer to invest in cash 

crops that can be exported and ad on country revenue from 

foreign exchange (McIntyre, 2009). The main proportion of the 

population of developing countries lives in rural areas, mainly 

depends upon the agriculture sector for their livelihoods 

(Rudenko et al., 2013) but due to lack of job opportunities and 

fewer market places greatly affects household food security 

(De Fazio, 2016). 

Food security is a dense and versatile conception that 

correlates three intricate phenomena, i.e., food availability, 

food accessibility, and food utilization (Feliciano, 2019; 

McIntyre, 2009). Food insecurity is not due to lack of 

availability or less knowledge about requirements and proper 

utilization of nutrients but also due to lack of affordability due 

to less supply and high food prices (Von Grebmer et al., 2011). 

Less crop production due to climate change, resource and 

water scarcities, abrupt change in temperature and annual 

rainfall, and floods has increased pressure on the food supply 

chain of many countries (Diamond et al., 2014). 

Developing world, especially South Asian countries like India, 

Pakistan, and Bangladesh, are extremely affected by 
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environmental disasters like floods, earth quake, drought, and 

so on, which cause financial instability. Although Pakistan is an 

agricultural country, the majority of farmers own less than 2 

hectares with little or no access to agriculture extension 

services and resources. Due unavailability of agricultural 

facilities and no assistance from governmental institutes, 

farmers have to opt for other routes of livelihood to fulfill their 

needs (Hayat et al., 2016; Nkala, 2011). 

Betterment in the food security situation is not much visible at 

the grassroots level due to multiple factors like complex and 

high-risk food supply systems (Gebresenbet & Boso, 2012; 

Simons et al., 2005). Insecure marketing system, high wage 

rates, high transportation costs are some of the major reasons 

that directly or indirectly affect the situation of food security 

in developing countries (Løvendal et al., 2004). The situation 

of food insecurity can be overcome by improving accessibility 

by up-gradation of marketing system (Munawar et al., 2021). 

Accessibility can be explained as the disposal of food without 

any inconvenience and hassle. Food demand and distribution 

system depend upon two factors one is food and the other is a 

marketing system. Marketing systems can be improved by 

defining the roles of different stakeholders (Bhutto & Bazmi, 

2007). Market accessibility is the most important factor that 

affects household food security due to multiple stakeholders 

that are closely interlinked with each other like the producer, 

processor, middle man, trader, and retailer and all these 

stakeholders affect the food supply chain system significantly 

(Ahmed et al., 2016). 

Market access has more impact on rural households’ food 

security because farmers are manufacturers and ' users at the 

same time. So, market access has a two-way relationship with 

rural families. Farmers use markets place to sell their 

products, as well as to buy food and other fewer cities of life to 

sustain their basic requirements (Ahmed et al., 2015). Multiple 

factors hinder farming communities from easy access to the 

market that is long distance, lack of information regarding 

marketing system, high transportation cost and so on (Abid et 

al., 2015). So, few transportation costs, better setup, easy and 

cost-effective access to the market, and controlled food prices 

have a significant effect in improving the food security 

situation at the grassroots level; hence, better infrastructure 

and easy market access can play an important role in 

sustaining local food security (Akaakohol & Aye, 2014).  

Market access can be elaborated on different parameters like 

distance, transportation cost, traveling time, condition of roads. As 

well as market access is also associated with other institutional 

factors like availability of extension service, the influence of 

middlemen in the marketing system, choice of market, and some 

socio-economic factors like age and gender of household head, 

landholding, earning hands in family and total income (Ishaq et al., 

2018). All these factors along with market access greatly affect 

household food security. To date, we can find literature on food 

insecurity but unable to find much literature on the relationship 

and effect of the market on food security. Keeping in view this 

study gap, this study is planned to study the relationship of food 

security with market approachability concerning household food 

insecurity access index. 

 

 

METHODOLOGY 

Data Collection Procedure 

This study used both primary and secondary data. Secondary 

data sources included the libraries of the University of 

Agriculture Faisalabad and the Chinese Academy of 

Agriculture Sciences, NGOs offices, academic and research 

institutes, journals, publications, and online sources. We 

consulted publicly accessible publications and data on several 

family food security programs operated by international 

organizations (FAO, IFPRI, and WFO). Primary data were 

gathered in the field via interviews with agricultural family 

leaders. The data gathering instrument was a pre-designed 

and pre-tested questionnaire. Interviews with household 

heads and focus groups with the whole family were done in 

order to get a better understanding of the home's food 

consumption system. We collected data on several food 

security metrics, yearly consumption, and prices of various 

food categories. 

 

Sample Size 

A multistage sample technique was used to identify 200 

farming families from five agro-climatic zones. Punjab 

province was chosen in the first step because it is separated 

into five distinct agro-climatic zones (Ahmed et al., 2016; 

Akram & Sial, 2019). According to the Pakistan Bureau of 

Statistics, Punjab province is divided into 36 districts, five of 

which were determined using a stratified purposive sample 

approach (Faisalabad, Sheikhupura, Rawalpindi, Rahim Yar 

Khan, and Mianwali). Each zone was assigned one community 

based on the selection criteria. The region was chosen to 

ensure that the yields of five important crops (wheat, rice, 

sugarcane, cotton, and maize) were uniform. The final step 

included the random selection of one hamlet from each 

district. We randomly picked 40 homes from each 

neighbourhood in the fourth step. This criteria was used to 

select the 200 families for the sample. 

 

Empirical Model 

Binary logistic regression is an extension of simple linear 

regression. Logistics regression is a statistical method used to 

estimate the relationship between the dependent and 

independent variables (Hahn & Soyer, 2005). Especially when 

the predicted variable is binary or dichotomous in nature, (e.g., 

Gender [male /female], Education [yes/ no], Income [high/ low], 

etc.).  

The general logistic model may be written as; 

𝑙𝑜𝑔𝑖𝑡 (𝛿𝑖) = 𝛼 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽4𝑋4 +

𝛽5𝑋5+⋯+𝛽𝑘𝑋𝑘 + 𝜀𝑖             (1) 

α is interception term   

β is regression coefficient   

Xi is different variables use in model  

εi is error term in model   

The binary logistic regression model was used as we coded the 

dependent variables as 0 and 1 and claimed that this set of 

variables foretell the probability that "Y" =1. The regression 

equation was transformed to make a formula so that we can 

calculate Y=1. 
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𝑝(𝑌 = 1) =
1

1
+ 𝑒𝑥𝑝[−𝑎(𝛼 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + ⋯ 𝛽𝑘𝑥𝑘)]             

        (2) 

Above mention, the function is known as logistic distribution 

function, and it can be estimated by ML (maximum likelihood 

technique); the most important characteristic of this function 

is that it ensures that the probability ranges from 0 to 1. As we 

know, regression calculations estimate positive to negative 

infinity values (Chen & Tsurumi, 2010). It is called log-odds 

and can be written as; 

𝐿𝑜𝑔𝑖𝑡 [𝑝(𝑌 = 1)] = 𝛼 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + ⋯ 𝛽𝑘𝑥𝑘         (3) 

𝐿𝑜𝑔𝑖𝑡 [𝑝(𝑌 = 1)] = 𝑙𝑜𝑔𝑒 [
𝑝(𝑦−1)

1
− 𝑝(𝑦 = 1)]           (4) 

Hence; 

ln [
𝑝

1−𝑝
] = 𝛼 + ∑ 𝑏𝑖𝑥𝑖        (5) 

So final form of our estimated model is; 

𝐿𝑛 [
𝑝

1−𝑃
] = 𝛽0 + 𝛽1𝑦1 + 𝛽2𝑦2 + 𝛽3𝑦3 + 𝛽4𝑦4 + 𝛽5𝑦5 + 𝛽6𝑦6 +

𝛽7𝑦7 + 𝛽8𝑦8 + 𝛽9𝑦9 + 𝛽10𝑦10 + 𝛽11𝑦11 + 𝜖𝑖       (6)                                                                                                                      

 

Table 1. Description of variables used in the model. 

Variables and description Units of variables 
Dependent variable  

Household Food insecurity Index  D = 1 if HH is food secure; 0 = otherwise 

Independent variables  

β1 = Age of household head Age of HH head in a number of years 

β2 = Education of household head  D = 1if HH head is literate; 0 = otherwise 
β3 = Household size  Number of household members 
β4 = Earnings hands in family  Number of independent family members 
β5 = Total Income  In Rupees 
β6 = Landholding  Area farmer own 
β7 = Transportation cost  In Rupees 
β8 = Distance to road Number of kilometers by which the villages is away from the market 
β9 =  Distance to market  Number of kilometers by which the villages is away from the market 
β10 = Marketing facility D= 1 if HH have facility ; 0= otherwise 
β11 = role of middlemen  D = 1if there is any role of middle man ; 0 = otherwise 

To study the effect of market approachability on household 

food security to the majority HFIAS, binary logistic regression 

model was used. Table 1 shows the variables used in this 

study.  

 

Household Food Insecurity Access Score (HFIAS) 

HFIAS is used to measure household food security based on 

food consumption patterns during the last thirty days. There 

are three levels of food insecurity; anxiety, inadequate 

quantity, and quality (Coates et al., 2007; Vaitla et al., 2015). 

This index measures food security based on quality and 

quantity without considering the nutritional value of food 

(Coates et al., 2007; Mango et al., 2018; Vaitla et al., 2015).  This 

index highlights consumption-related plans, the psychological 

and behavioral effect of food insecurity on household 

members. All the above-mentioned three factors of household 

food security were calculated with the help of nine questions 

that mainly focus on the level of food insecurity and the 

occurrence of events. All these occurrences address the 

increasing level of food insecurity. 

The occurrence questions can be brief as follows: 

eating less preferred foods; upset about food; the limited 

variety of variety; eating less favorite foods; having smaller 

quantities than needed for growth and development; less 

frequent meals; going to bed hungry; no food for the whole 

day; many days without food. All these questions were asked 

regarding occurrence during the last one month and then 

respondents were asked about the severity of occurrence. If 

the respondent experiences any of the above situations, he will 

respond in yes that will be 1. If the respondent responded 

positively, then he has to respond to questions related to the 

previous question; each question is followed by a series of 

questions that address the severity of food insecurity (1 = 

rarely, 2 = sometimes, and 3 = often). A minimum score of 

HFIAS is zero when the household head responded negatively 

to all questions, and 27 will be maximum when all the 

questions are answered positively and the household 

experiencing acute food insecurity.  

HFIAS (0 − 27) = Q1a*F1 + Q2a*F2 + Q3a*F3 + Q4a*F4 + 

Q5a*F5 + Q6a*F6 + Q7a*F7 +Q8a*F8 + Q9a*F9  (7) 

 

RESULTS AND DISCUSSION 

The main objective of this study was to determine the 

relationship of market accessibility on the food security of 

rural households during the last 30 days. Descriptive analysis 

was carried out of the social characteristics of our respondents 

in every household of our data. Table 2 depicts the results of 

the descriptive study of demographic attributes. The majority 

of household heads belong from the age group of 58 years as 

well as the average number of household members is 5, and 

about 3 to 4 members of every household participate in the 

income of the family (Mahmood et al., 2014). 

The majority of farming households own less than 2 hectares 

of land as well as the majority of them own livestock that 

contribute a lot to their income (Munawar et al., 2013). 

Moreover, the average income of the farming household is 

305 US$ per month which is far less than the standard 

income of any household to fulfill basic needs (Sati & 

Vangchhia, 2017). The average distance of the farm from the 

main road is 10 km and the average distance of the farm from 

the market is 76 km. However, a single household spends 

1958 Pakistani rupees in terms of transportation cost 

(Yousaf et al., 2018). As well as out of 200 household’s only 

73 households are food secure.  
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Table 2. Descriptive analysis of variables. 

Variables         Obs. Mean Std. Dev Min Max 

Age 200 58 13.77019 24 94 

Education 200 0.785 0.4118533 0 1 

Household Size 200 5.595 2.11027 2 12 

Earning hands in the family 200 2.66 1.508568 1 8 

Income source 200 2.6 0.7957172 1 3 

Landholding 200 4.82 5.302659 1 40 

Total income 200 611135 431012.8 25000 2460000 

 

Table 3. Household food insecurity access score. 

Variable 
Severe 

food insecure household 

Borderline 

food consumption 
Food Secure 

HFIAS 92 46% 62 31% 46 23% 

 

According to Table 3, the majority of households experienced 

severe food insecurity during the last thirty days and only 23 

% of households are food secure and eat their desired food 

during the past one month (Gulab et al., 2018). It is quite 

alarming that rural households that have a dual relationship 

with the food demand system experience food insecurity. 

 

Effect of Socio-economic Characteristics on Household 

Food security 

According to Binary logistic regression, some variables 

have a significant influence on rural household food 

security, according to Table 4. Education and Age of 

household heads affect household food security in 

significant ways, but the odds Ratio of Age shows that as the 

average age of household heads increases, the level of food 

security of households also increases. Household size has a 

significant and inverse relationship with household food 

security if one member increase in the family household 

will have to face food insecurity. Due to the increase in a 

family member earning, the burden and budget of the 

family divide into more people without any increase in 

household income (Harris-Fry et al., 2015; Gulab et al., 

2018). Increase in family members drag the household 

toward poverty and food insecurity. 

 

Table 4. Results of Binary Logistic Regression. 

Food Security Odds Ratio Std. Err.  P>z  Conf. 

Age 1.003346 .0502083  0.947  .9096113 

Education 0.7332973 .8021044  0.777  .0859426 

Household size 0.6675059 .1606254 0.093*** .4165106 

Earning hands in the family 1.000003 1.84e-06  0.147  .9999991 

Landholding 1.014974 .0852203  0.009*  .8609655 

Total income 0.2837378 .1720054  0.038**  .0864786 

Transportation cost 0.9996437 .0003439  0.013**  .9989698 

Availability of marketing facility 1.950434 1.909509  0.495  .2862794 

Role of middleman 3.94668 4.831368  0.002*  .358282 

Distance of farm to the road 1.422639 .3638452 0.168  .8617808 

Distance from market to farm 0.775784 .0575741  0.001*  .6707638 

_cons 509.0699 1779.904  0.005*** .5378362 

*1=% level of significance           **=5% level of significance                 ***=10% level of significance 

Moreover, earning hands in the family also plays a significant 

role in household food security as the number of earning 

hands will increase chances of the family to attain food 

security will also increase to 0.72 % that’s quite high chances 

and supported by other research findings (Khan et al., 2018). 

As many members of the family earn, the standard of living 

increases and the issue of food insecurity will be minimum but 

when there are only a few members of the family who have to 

feed the whole family, then the level of food security will 

decrease. As well as the total income of the household has a 

positive association with the level of food security. As many 

members of the family start earning, the income of the 

household will increase, which will increase the income of the 

family (Hayat et al., 2016). 

A highly significant and positive impact of large landholding on 

the food security of the household is observed. Because the 

family has more revenue, resources to enjoy prosperity as well 

as have more chances to be food secure, these results correlate 

with existing research findings (Harris-Fry et al., 2015; Seng, 

2016; Sheikh et al., 2020). In Pakistan, mostly farming 
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households own livestock and no doubt livestock has a positive 

association with the level of food security of the household 

(Munawar et al., 2013). In rural areas of Pakistan, female 

members of the household not only make dairy products for the 

consumption of the family but also sell dairy products that help 

them to generate revenue (Akram & Sial, 2019). 

 

Effect of Access to the Market on Household Food Security 

During research analysis, it was found that Market and 

marketing facilities play a very important role in determining 

household food security. As the availability of the market 

indicates, availability and easy accessibility to food easy and 

efficient Market access can be evaluated with the help of a few 

indicators like availability of marketing facility, transportation 

cost, the role of middlemen, the distance of farm from the main 

road and market and so on (Hoang, 2018). The first indicator of 

the availability of a marketing facility has a positive relation with 

household food security and increases the chance of food 

security up to 2% (Gelli et al., 2015). If a family has easy access 

to the market to sell their products at a good price they will be 

able to buy stuff of their need especially food items (Ahmed et 

al., 2017). 

Likewise, the Indicator distance of farms from the market is 

highly significant at 1% and negatively related to household 

food security. Large distance to market increase the chances of 

the household being food insecure (0.67) because the large 

distance to market ultimately increases transportation cost, 

time consumed in transportation, high labor rate, as well as 

long traveling time will reduce the life of the product that 

causes reduction of the price of the commodity. Fewer profit 

results in less income of the family which will cause food 

insecurity (Aku et al., 2018).  Many studies in the literature 

have revealed that high transportation cost severely affect 

household food security. According to results increase in 

transportation costs have (50%) effect on household food 

security (Aku et al., 2018; Shahbaz et al., 2010; Yousaf et al., 

2018). Many other factors like high crop disease, lack of 

resources, increase in debt, high-interest rates, taxation on 

transactions, high food prices, and transportation cost directly 

affect food security as well as poor health conditions, large 

family size is some of the factors that indirectly affect the 

household level of food security but cannot be ignored 

(Drysdale et al., 2021). The majority of respondents responded 

that fluctuation in the price of agricultural inputs, lack of 

irrigation water, attack of insects and pests, natural hazards 

are some of the nightmares for farming communities that 

greatly affect the financial and food security situation of any 

farming family. Moreover, many other factors like social 

system, social conflicts, and gender discrimination are the 

major factors that can also be the reason behind a household’s 

unstable financial status. Female members of the family are 

not allowed to interact with an outsider that’s the major 

reason as well as limitation of this study. 

 

CONCLUSIONS AND RECOMMENDATIONS  

The purpose of this study was to investigate the relationship 

between household food security and market access, and we did 

so by measuring household food security using the household 

food insecurity index. A sample of 200 rural households in 

Punjab, Pakistan, were chosen for data collection. The effect of 

market accessibility, distance from the main road, and the 

abrupt input increase in fuel price are factors that are inversely 

related to household food security in this study. Climate change 

and environmental hazards are also significant threats to 

farmers, and well-designed coping techniques are required to 

address all of these issues. This implies that a stronger project 

and focus should be placed on the food delivery outline and 

foundation. Simple market access and development in the 

groundwork will not only lower transportation costs but will 

also increase the accessibility of low-cost food items at the 

neighborhood level. Furthermore, market access not only 

improves household livelihoods but also provides them with 

more employment opportunities to supplement their monthly 

income. 
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