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Abstract 
 

This study aims to determine the relationship between household food insecurity, old age 
security, and pension plans. It utilizes cross-sectional data from 97,797 pension households in 
the 2020 National Socioeconomic Survey (SUSENAS). A logistic regression model is applied 
to identify factors influencing household food insecurity as an indicator of poverty in pension 
households (aged 57 and older). The results reveal that most pension households experience 
varying degrees of food insecurity, with 25.45% lacking food security, 24.63% being 
vulnerable, and 18.54% experiencing food insecurity. Old age security (OAS) and pension 
plans effectively mitigate food insecurity, as they are significantly associated with food 
insecurity in pension households. Factors like low education levels among household heads, 
unemployed spouses, living in rental housing, older household heads, male household heads, 
married household heads, larger family sizes, and residing in rural areas positively correlate 
with household food insecurity. Special attention should be given to older pensioners living 
in rental houses, pensioners with low levels of education, those living in remote areas, and 
those with larger families. Government efforts to promote participation in OAS and pension 
plans offer short-term solutions while achieving educational equality represents a long-term 
goal. 
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Introduction 

 
Food insecurity, characterized by the lack of regular and consistent access to sufficient, 
nutrient-dense, and safe food, can harm people’s health and well-being (Muldoon et al., 2013). 
Food insecurity is a significant measure of poverty because it is associated with poor health, 
chronic diseases, and mental health issues (Tarasuk et al., 2013). The effects of food insecurity 
can lead to chronic malnutrition in children and depression in adults (Isaura et al. 2019; 
Mahmudiono et al. 2018), resulting in absenteeism, academic failure, chronic diseases, higher 
healthcare costs, and reduced earning potential (Pai & Bahadur, 2020). 
 
Globally, over 720 million people still lack adequate food for a healthy life (FAO et al., 2021), 
making food insecurity an ongoing issue in developed and developing nations (Gundersen, 
2013). Most food-insecure individuals reside in developing countries (Wynn & Jones, 2019). 
With a population of 270.2 million and a population growth rate of 1.25% in 2020, Indonesia 
ranks fourth globally in population (Giorgi et al., 2013). Ensuring the basic needs, including 
food, of every citizen becomes crucial. This aligns with the Sustainable Development Goal 
(SDG) of “Zero Hunger” (Wynn & Jones, 2019) and the Rome Declaration, which recognizes 
access to nutritious food as a fundamental human right (Food and Agriculture Organization, 
1996). Despite economic improvement, rapid population growth and economic disparities 
hinder poverty reduction in Indonesia, particularly in the eastern region, where over 60% of 
household expenditures are on food (Wiranthi et al., 2014). Research in Indonesia shows that 
20.08% of households are food-insecure, 26.6% are vulnerable, and 21.5% lack food (Amrullah 
et al., 2019), with 20.74% of households in megacities experiencing food insecurity (Kharisma 
& Abe, 2020). According to the Economist Impact (2022), Indonesia ranks 69th out of 113 
nations regarding food affordability, availability, quality, safety, natural resources, and 
resiliencies.  
 
Older adults face a higher risk of chronic diseases and disabilities, impacting their food access 
and vulnerability to food insecurity (Russell et al., 2014). Lower-income older individuals are 
likelier to engage in unhealthy behaviors, be less physically active, and access preventative 
health services less frequently, leading to higher healthcare expenses (Pirrie et al., 2020). A 
significant percentage, 82.5% of households with pension beneficiaries, experienced food 
insecurity (Chane et al., 2018), with similar findings among older households, where over 83% 
of pension beneficiaries face food insecurity (Asesefa Kisi et al., 2018). Food security exists at 
various levels, from household/individual to global, regional, national, and local (Abdullah 
et al., 2019). It should be noted that household or individual food security is not necessarily 
guaranteed by national or regional food security. Notably, Indonesia is experiencing rapid 
growth in its older population, with those aged 60 and over making up nearly 10% (27 million) 
of the population in 2020, projected to reach almost 20% by 2045 (Statistics Indonesia, 2021). 
Figure 1 illustrates the increasing trend in Indonesia’s older population. 
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Figure 1: Percentage of the Older Population in Indonesia from 1971 to 2045 

 

 
Note: Statistics Indonesia, 2021 

 

The number of older individuals in Indonesia has been steadily increasing, with projections 
by BPS indicating that by 2045, nearly 20% of the total population will be older (Statistics 
Indonesia, 2021). This demographic shift poses a higher risk of escalating food insecurity 
(Asesefa Kisi et al., 2018). An aging population increases the risk of increased food insecurity 
(Pirrie et al., 2020). Canada’s government provides pension guarantees to assist pension 
households regardless of food hardship, reducing the probability of food insecurity among 
low-income adults by 50% once they turn 65 and become eligible for Canadian pension 
programs (McIntyre et al., 2016). Similar research has shown that pension security can 
alleviate the risk of food insecurity in pension households (Loopstra et al., 2015). However, 
only 12.66% of households in Indonesia benefit from old age security and pension plans 
(Giorgi et al., 2013).  
 
Investigating pension security and food insecurity in pension households is crucial for 
informing government pension security schemes. Chane et al. (2018) examined food 
insecurity in retirement-age households in Debre Markos City, Northwest Ethiopia, finding 
that 82.5% of these households experience food insecurity, mainly due to low monthly 
incomes and difficulties finding work, aligning with the findings. Lower incomes increase the 
likelihood of food insecurity, while pension recipients have a lower probability of 
experiencing food insecurity, consistent with research by McIntyre et al. (2016).  
 
Food insecurity is a multifaceted issue influenced by individual income and various social, 
economic, and demographic factors (Ogundari, 2017). This aligns with the findings of Pirrie 
et al. (2020), who emphasized the impact of socioeconomic and sociodemographic variables 
on the likelihood of experiencing food insecurity. Russel et al. (2014) estimated that higher 
income reduces the probability of food insecurity among the older population in Australia, 
enabling more flexible food choices. Individuals aged 70 and over are less likely to experience 
food insecurity due to their reliance on pension security. Conversely, living in a rental house 
and smoking increases the likelihood of food insecurity due to regular rent and cigarette 
expenses. Differing from Russell et al. (2014) and Leroux et al. (2018) stated that 
homeownership does not significantly affect food insecurity in Canada. Gender and health 
factors also do not significantly impact the likelihood of food insecurity, given that health 
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facilities are guaranteed for individuals aged 65 and over in Canada, consistent with the 
findings of Emery et al. (2013). 
 
Kharisma and Abe (2019) examined food insecurity in households in three major Indonesian 
cities (Jakarta, Bandung, and Surabaya). They found that higher income is associated with a 
reduced likelihood of experiencing food insecurity, in line with previous research. Asesefa 
Kisi et al. (2018) identified factors such as residing in urban areas, having permanent 
employment, homeownership, and having a low dependency ratio as reducing the 
probability of household food insecurity. Conversely, gender, age, and education did not 
significantly affect food insecurity. Furthermore, Nasrudin et al. (2020) discovered that cash 
transfers considerably reduce the likelihood of food insecurity in households in the Kei 
Islands, Maluku Province, Eastern Indonesia. Prayogo et al. (2018) emphasized that benefit-
related issues are a primary reason for food bank referrals. Food bank users often experience 
more significant financial strain and adverse life events, intensifying the severity of food 
insecurity compared to other disadvantaged groups. 
 
Research on food insecurity among heads of pension households in various countries yields 
mixed results. Moreover, research on this topic in Indonesia remains limited. This study aims 
to provide empirical contributions to population and social studies, particularly in examining 
food insecurity among heads of pension households in Indonesia. It also holds significance as 
a reference for the government in formulating pension insurance schemes through old-age 
and pension insurance programs, considering socioeconomic and sociodemographic factors 
and residential area classifications. This is especially pertinent in light of the complexity 
arising from the coexistence of various formal government social programs and informal 
community-based welfare arrangements, which can lead to complicated consequences, 
including the potential undermining of informal and formal welfare institutions (Sumarto, 
2017). Therefore, this study aims to determine the relationship between household food 
insecurity, old-age security, and pension programs. 

 
Methods  
 
The current study used secondary data from the 2020 National Socioeconomic Survey 
(SUSENAS), a nationwide survey conducted by Indonesia’s Central Bureau of Statistics (BPS), 
collecting data on individual households (Statistics Indonesia, 2021). The National 
Socioeconomic Survey (SUSENAS) data encompass various aspects, including the 
educational level of the household head, health and nutritional status, housing situation, 
involvement in socioeconomic activities, expenditure on food and other items, and social 
welfare. Household samples were selected based on probability proportional to size 
sampling, using data from the 2010 Population Census as a reference. The choice of 2020 was 
motivated by its relevance in providing up-to-date information about conditions preceding 
the onset of the COVID-19 pandemic's economic impact. The study focused on 97,797 
households where the head of the household was aged 57 years and older, constituting 29.26% 
of the total sample of households surveyed in the March 2020 SUSENAS, which involved a 
total of 334,229 households, spanning all provinces of Indonesia (Giorgi et al., 2013). An 
enumerator interviewed the most knowledgeable relative regarding the household's affairs.  
 
The study assessed the level of food insecurity using a methodology introduced by Jonsson 
and Toole (1991) and subsequently adopted by Maxwell et al. (1999) and Wiranthi et al. (2014). 
It involves two main criteria: calorie intake per adult per day and the percentage of 
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expenditure allocated to food. A household is deemed “sufficient” for calorie consumption if 
it provides more than 80% of each family member's daily energy needs or 2,100 kcal/day per 
person. During the past decade, there has been an increased description of Churg Strauss 
syndrome (CSS) characterized by vascular occlusions possibly linked to the thrombogenic 
potential of the eosinophil that is poorly appreciated. The purpose of this overview is three-
fold: the first is to evaluate the available prevalence of thrombosis in the Churg Strauss series, 
and the second is to demonstrate that any vascular district may be affected. The third is to 
describe the pathogenesis of thrombosis in CSS. A Pubmed, EMBASE, and Google search of 
CSS series from 1951 to date revealed a prevalence of arterial occlusion ranging between 3.1% 
and 18.7% and a prevalence of venous occlusion between 5.8% and 30%. In contrast, a specific 
survey for venous thromboembolism in CSS yielded a prevalence of 8.1%.  
 
Eosinophils store and release tissue factors and other cationic proteins; the former initiates 
coagulation. At the same time, the latter inhibits natural anticoagulant activity and activates 
platelets, eventually culminating in excessive thrombin generation and clot formation. In 
addition, antineutrophil cytoplasmic antibodies may shift the endothelial lining to the 
proadhesive and prothrombotic surface. The review is hoped to be a basis for fostering novel 
research on this topic (Ministry of Health, 2019). Regarding food expenditure, a household 
falls into the “high” food insecurity category if food expenditures account for ≥ 60% of total 
expenditures, and vice versa if food expenditures account for < 60% of total expenditures. 
Four sample household groups are created by combining these criteria (Table 1). The first 
group, labeled “food insecure,” represents households with insufficient food consumption 
and a high Engel coefficient (the proportion of total expenditures on food) (Maxwell et al., 
1999). The second group, the “vulnerable” group, consumes enough calories but has a high 
Engel coefficient (Maxwell et al., 1999). The third group is the “lacking food” group, signifying 
households with low food expenditures and inadequate calorie intake per adult equivalent 
unit. The fourth group, “food secure,” comprises households that allocate a modest 
percentage of their income to food with sufficient calorie consumption. 

 

Table 1: Classification of Household Food Security Status 

 

Calorie Consumption/day  
per person 

Food Expenditure 

High (≥ 60%) Low (< 60%) 

Insufficient (< 80% requirement) Food Insecure Lacking Food 
Sufficient (≥ 80% requirement) Vulnerable Food Secure 

Note: Statistics Indonesia, 2021 

 

The study employs the stereotype logistic regression approach due to its capacity to address 
logit modeling challenges in uncertainty or ambiguity in defining response variables with 
consecutive/ranked categories and irregular categories. In this study, the dependent variables 
falling into the ‘vulnerable” and “lack of food” categories exhibit a combination of ranked and 
irregular categories. The stereotype logistic model is a viable alternative between two other 
models, namely the ordered logit and multinomial logit models, mainly when the clear 
sequence relevance within the categorical variables cannot be established with certainty. To 
be more precise, the study formulates the following one-dimensional stereotype logistic 
regression (Liu, 2014): 

FI = logit [ᴫ(j,J)] = ln{
ᴫ⁡(𝑌⁡=⁡𝑗|𝑥1,𝑥2,….,𝑥𝑝)

ᴫ⁡(𝑌⁡=⁡𝐽|𝑥1,𝑥2,….,𝑥𝑝)
}= ɵ𝑗 − ɸ𝑗 (⁡𝛽1⁡𝑋𝑖 +⁡𝛽2⁡𝑋2 +⋯+ 𝛽𝑝⁡𝑋𝑝)  
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Where ᴫ⁡(𝑌⁡ = ⁡𝑗|𝑥1, 𝑥2, … . , 𝑥𝑝) represents the likelihood of category j (1 (food insecure), 2 

(vulnerable), 3 (lacking food)) and ᴫ⁡(𝑌⁡ = ⁡𝐽|𝑥1, 𝑥2, … . , 𝑥𝑝) represents the likelihood of category 

J ( =4), which is the reference category or the “food secure.” ɵj are constant; ɸj are constraints 
where ɸj = 1 and ɸJ = 0 are sets for identification; and 𝛽1, 𝛽2, … , 𝛽𝑝 coefficient for independent 

variables, X1, X2, …, Xp. 
 
Descriptive statistics were employed to depict household characteristics, encompassing 
weighted and unweighted prevalence across various covariate levels. The categorization of 
variables and the selection of covariates for critical attributes among older individuals 
experiencing food insecurity were informed by prior research. Potential predictors of food 
insecurity in pension households, such as old age security (OAS) beneficiaries and non-
beneficiaries and pension plans (pension beneficiaries and non-beneficiaries), were 
determined through stereotype logistic regression and control variables. These predictors 
include: 

 

• Education level of the household head (no school, elementary school, junior high 
school, senior high school, and college/university) 

• Education level of the spouse (formal education and no formal education), spouse 
employment status (employed and not employed),  

• Homeownership (ownership and other),  

• Age of household head (maximum 60 years and over 60 years),  

• Gender of household head (male and female),  

• Marital status of the household head (married and another status),  

• Household size (maximum two persons, three to four persons, five to six persons, and 
more than six persons),  

• Regional classification (rural and urban area).  

 

Before analysis, a receiver operating curve (ROC) was computed for the logit model's 
goodness-of-fit assessment. Multicollinearity tests were conducted on each independent 
variable to ensure no multicollinearity issues, with a variance inflation factor (VIF) threshold 
set at less than 2.5 for all analyses (O’Brien, 2007). A Chi-squared test was used to scrutinize 
differences between food security status and selected variables, comparing the prevalence of 
food insecurity among pension households across various independent characteristics 
(Leroux et al., 2018). 
 
A robustness check was executed using three approaches: the first involved estimation using 
the entire sample of pension households, the second utilized a sample of pension households 
in rural areas, and the third employed a sample of urban regions (McIntyre et al., 2016). The 
statistical significance threshold was set for p value < .05 (Hosmer et al., 2013), and all the 
analyses were conducted using STATA statistical software. 

 
Results and discussion 
 
Table 2 presents the food security status for the 97,797 pension households in 2020, 
categorized based on calorie consumption and food expenditure. The overall prevalence of 
food insecurity was 18.54%, vulnerability stood at 24.63%, and lack of food was reported by 
25.45% of households. These findings indicate that approximately one in five pension 
households in Indonesia experienced food insecurity. Additionally, 22.03% of rural pension 
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households and 13.62% of urban pension households reported food insecurity. The data 
highlights that food insecurity is more prevalent among rural pension households, with a rate 
of 29.64%, compared to 17.55% in urban areas. Descriptive data reveals that rural pension 
households are less likely to experience food insecurity than their urban counterparts (rural: 
21.19%; urban: 31.46%). Moreover, pension households with food security are more likely to 
reside in urban areas (rural: 21.14%; urban: 37.3%). 

 

Table 2: Food Security Status (Pension households) 

 

Calorie Consumption/day  
per person 

Food Expenditure 

High (≥ 60%)  Low (< 60%) 

Insufficient (< 80% requirement) Food Insecure Lacking Food 
 Indonesia: 18.54% Indonesia: 25.45% 
         Rural: 22.03%        Rural: 21.19% 
        Urban: 13.62%       Urban: 31.46% 

Sufficient (≥ 80% requirement) Vulnerable Food Secure 
 Indonesia: 24.63% Indonesia 31.38% 
        Rural: 29.64%        Rural: 27.14% 
       Urban: 17.55%       Urban: 37.36% 

Note: Statistics Indonesia, 2021 

 

Table 3 presents the prevalence rates of OAS beneficiaries at 7.29% and pension beneficiaries 
at 11.79%. Among the surveyed pensioner household heads, the majority were uneducated 
(39.13%), owned their own home (92.91%), were older (70.61%), male (72.05%), married 
(63.84%), had no more than two family members (41.64%), and resided in rural areas (58.53%). 
In addition, the prevalence rates of spouses without formal education (60.83%) and spouses 
without employment (68.48%) are high. 
 

Table 3: Descriptive Statistics of Pension Household 

 

Variable n Weighted (%) 

No Beneficiaries 90,666 92.71% 

OAS Beneficiaries   7,131   7.29% 

Pension Plans   
No Beneficiaries 86,280 88.22% 

Pension Beneficiaries 11,517 11.78% 

Education level of household head    

No school 38,264 39.13% 

Elementary school 31,736 32.45% 

Junior high school   9,208   9.42% 

Senior high school 12,284 12.56% 

College/University   6,305   6.45% 

Spouse Education  

No formal education 59,494 60.83% 

Formal education 38,303 39.17% 

Spouse Employment status  

Not employed 66,973 68.48% 

Employed  30,824 31.52% 

Homeownership   

Others   6,936   7.09% 

Ownership 90,861 92.91% 
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Variable n Weighted (%) 

Age of household head    

57–60 28,744 29.39% 

> 60 69,053 70.61% 

Gender of household head    

Female  27,339 27.95% 

Male  70,458 72.05% 

Marital status   

Others  35,360 36.16% 

Married  62,437 63.84% 

Household size    

“1–2” 40,775 41.69% 

“3–4” 32,911 33.65% 

“5–6” 17,483 17.88% 

 ≥ 7   6,628   6.78% 

Regional classification   

Urban 40,560 41.47% 

Rural 57,237 58.53% 

Total observation 97,797  

Note: Statistics Indonesia, 2021 

 

The estimation results (See Table 4) revealed that social security, pension plans, and other 
variables statistically affect food insecurity at a 95% confidence interval. The likelihood of 
pension households experiencing food insecurity was lowered by 5% and 8.6%, respectively, 
due to Social Security and pension programs. The pension program also enhanced the 
likelihood of food security by 6.2% and 10.7%, respectively. It has been demonstrated that 
household heads with a college education reduce the likelihood of food insecurity by 15.3% 
and increase the likelihood of food security by 25.1%. Notably, spouses who seek formal 
education decrease the likelihood of food insecurity by 3.1% and increase the likelihood of 
food security by 3.8%. Spouses with employment significantly raise the likelihood of food 
security and decrease the likelihood of food insecurity. 
 
Homeownership reduces the likelihood of food insecurity by 4.4% and increases the 
likelihood of food security by 5.5%. Older household heads tend to raise food insecurity by 
1.9% and decrease it by 2.4 %. Male household heads tend to raise the likelihood of food 
insecurity among families by 3% and decrease food security by 3.7%. Significantly, being 
married raises food insecurity by 1.6% and decreases the likelihood of being food secure by 
2%. There was a significant association between households with more than two family 
members and an increased likelihood of experiencing food insecurity. Furthermore, having 
more than six household members increased the likelihood of experiencing food insecurity by 
35.7% and decreased food security by 33.5%. The rural environment raises food insecurity by 
5.2% and decreases food security by 6.5%. 

 

Table 4: Pension Plans and Food Security Categories in Pension Households  

 

Variable 
Food 

Insecure 
Vulnerable Lacking Food 

Food 
Secure 

Old Age Security (no beneficiaries: ref) -0.050*** -0.009*** -0.002** 0.062*** 
Pension Plans (no beneficiaries: ref) -0.086*** -0.017*** -0.004** 0.107*** 

Education level of household head     

No school (ref)     
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Variable 
Food 

Insecure 
Vulnerable Lacking Food 

Food 
Secure 

Elementary school -0.032*** -0.004***        -0.000 0.036*** 

Junior high school -0.075*** -0.015*** -0.003* 0.094*** 

Senior high school -0.115*** -0.032***    -0.014*** 0.162*** 

College/University -0.153*** -0.061***    -0.036*** 0.251*** 

Spouse Education (no formal education: ref)     

Formal education -0.031*** -0.006*** -0.001* 0.038*** 
Spouse employment status (not employed: ref) -0.004**    -0.000**       -0.000  0.006** 

Homeownership (own: 1, other: ref) -0.044*** -0.008***       -0.002 0.055*** 

Age of household head (57–60: ref)     

> 60 0.019*** 0.003***   0.000**    -0.024*** 

Gender of household head (female: ref) 0.030*** 0.005***   0.001**    -0.037*** 

Marital status (married: 1, other: ref) 0.016*** 0.003*** 0.000*    -0.020*** 

Household size ("1–2" ref)     

“3–4” 0.094*** 0.036***    0.018***    -0.149*** 

“5–6” 0.237*** 0.035***        0.000    -0.272*** 

≥ 7 0.357*** 0.012***    0.034***    -0.335*** 

Regional classification (urban: ref) 0.052*** 0.010***  0.002**    -0.065*** 

N 97,797 

Note: Statistics Indonesia, 2021; Robust standard errors in brackets, ***p < .01, **p < .05, *p < .10 

 

When considering the vulnerable and food-insecure groups, it becomes evident that old age 
security and pension plans significantly reduce the likelihood of pension households 
experiencing food insecurity. All control variables had significant effects on both groups, 
except for the education level of household heads (elementary and middle school), not being 
homeowners, and having 5 to 6 family members. 
 
The effects of OAS and pension plans in reducing food insecurity among pension households 
aged 57 and older in Indonesia were investigated using a cross-sectional design. The results 
are consistent with previous research from other countries (Leroux et al., 2018). This study is 
notable for using microdata in Indonesia in conjunction with stereotypical logistic regression, 
which assesses food insecurity levels and provides in-depth evaluations of vulnerable and 
lacking food categories. In addition, we evaluated the drivers and prevalence of food 
insecurity in pension households concerning social, economic, demographic, and regional 
factors. In Indonesia, 68.62% of pension households had food problems, broken down as 
follows: 18.54% were food insecure, 24.63% were vulnerable, and 25.45% lacked food. In 
keeping with prior research, the level of food insecurity in pension households was higher in 
our study than in developed nations (McIntyre et al., 2016) but lower than in some developing 
countries (Asesefa Kisi et al., 2018). Nevertheless, this comparison is not absolute due to the 
different sampling processes and measuring instruments; these statistics suggest that only a 
few senior Indonesians are shielded from food insecurity. 
 
Since our samples closely resemble the structure of the government pensioners program, our 
study provides unique insights relevant to current public policy discussions on OAS and 
pension programs. The results indicate that old age security and pension plans effectively 
reduce food insecurity. Table 4 demonstrates that pension programs negatively and 
statistically significantly impact food insecurity, vulnerability, and lack of food in pension 
households at the 95% confidence interval. This finding aligns with previous Canadian 
research indicating that old age insurance significantly decreases the likelihood of food 
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insecurity among pension households by 50% and that OAS will increase income, enabling 
adjustments in consumption patterns to meet minimum calorie needs (Emery et al., 2013). 
Consistent with prior research in Newfoundland and Labrador, it has been shown that social 
assistance (pension programs) reduces the occurrence of food insecurity among older adults 
(Loopstra et al., 2015). Similar research has found that households receiving pension 
guarantees in Australia are less likely to experience food insecurity, and pension beneficiaries 
have increased purchasing power to meet the minimum calorie consumption requirements 
(Russell et al., 2014). However, it is essential to note that the government's protection program 
through old age security and pension plans is still suboptimal, with only 12.66% of households 
benefiting from these programs. 
 
The education level of the household head is significantly and negatively related; pursuing 
higher education reduces the probability of food insecurity (Emery et al., 2013). Household 
heads with higher education levels tend to have higher incomes, which can be allocated to 
buy food and reduce the likelihood of households experiencing food insecurity. Furthermore, 
education is considered a potent factor for improving living standards and is regarded as 
human capital to escape the poverty cycle (Nasrudin et al., 2020). Notably, in Indonesia, 39% 
of household heads are uneducated, and only 6% attend college or university in pension 
households (Giorgi et al., 2013). Therefore, providing education to children is of utmost 
importance for their future. 
 
The spouse’s education level also significantly and negatively influences food insecurity. 
Households where spouses have received formal education are less likely to experience food 
insecurity than those without formal education. In contrast to factors like access to water, 
health, and sanitation, the Food and Agriculture Organization (FAO) determined that 
elementary education is crucial in reducing food insecurity (Giorgi et al., 2013). Additionally, 
the employment status of spouses is relevant; employed spouses have a negative and 
statistically significant impact on food insecurity (Broussard, 2019). This suggests that 
households with working spouses are less likely to face food insecurity because the household 
heads earn money to contribute to food purchases. 
 
Similarly, homeownership is negatively and significantly associated with food insecurity. 
Owning a residence reduces the likelihood of experiencing food insecurity since there is no 
need to incur additional costs for periodic rent payments (Quine & Morrell, 2006). Research 
has shown that homeowners with higher education and income can afford to purchase food 
for better nutrition (Chane et al., 2018). While earlier research in Indonesia suggested no 
significant relationship between homeownership and food insecurity (Amrullah et al., 2019), 
the current study indicates otherwise. 
 
Reviewing the age of older household heads reveals a positive relationship significantly 
associated with food insecurity in pension households. Older household heads are more likely 
to experience food insecurity than younger individuals. This condition arises because 
households headed by individuals of retirement age often have limited access to funds for 
purchasing food (Lee & Frongillo, 2001). Older household heads increase the likelihood of 
food insecurity because, upon retirement age, individuals tend to become less productive and 
more susceptible to health problems (Isaura et al., 2019).  
 
Regarding the gender of household heads, male household heads have a positive relationship 
that significantly affects the prevalence of food insecurity in pension households. Male 
household heads increase the risk of food insecurity because when men control household 
expenditures, it doubles the likelihood of food insecurity (Hassen et al., 2016). This is 
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supported by findings in Brazil, where household spending controlled by men often goes 
toward personal indulgences such as drinking, gambling, and other individual pursuits. In 
contrast, when women control household spending, it tends to positively impact the well-
being of household members (Quine & Morrell, 2006). This correlation aligns with earlier 
research in Indonesia, showing that female household heads reduce the probability of food 
insecurity because income controlled by women is more likely to maximize food availability, 
nutritional adequacy, and health (Wiranthi et al., 2014). Previous research conducted in 
Australia also suggests that female household heads of pension households who face financial 
hardship are more likely to receive social support from family, relatives, and communities, 
making them less prone to food insecurity compared to their male counterparts (Quine & 
Morrell, 2006). 
 
Food insecurity is statistically and significantly connected with the marital status of 
household heads. Food insecurity is positively impacted and significantly correlated with 
married household heads. Compared to single or unmarried household heads, married 
household heads are more likely to experience food insecurity because they tend to have more 
family members, leading to increased household expenses to meet daily needs (Amrullah et 
al., 2019). Married household heads bear responsibility for their family members, which raises 
the dependency ratio and the likelihood of experiencing food insecurity due to the higher cost 
of food items (Asesefa Kisi et al., 2018). 
 
The number of household members exhibits a negative correlation and significantly impacts 
food insecurity in pension households. A larger family size, indicated by having more persons 
in the household, increases the likelihood of experiencing food insecurity. Similar studies 
have indicated that a larger number of household members is associated with a higher 
likelihood of food insecurity. This is because a larger family will have greater financial 
demands and a higher dependency ratio on the household head (Asesefa Kisi et al., 2018). 
Consistent with previous research conducted in Asia, Africa, the United States, and Europe, 
more household members exacerbate food insecurity due to the increased cost of meeting 
various needs, including food, clothing, education, and healthcare (Ogundari, 2017).  
 
Furthermore, living in rural areas, predominant among Indonesian households, is positively 
and strongly associated with food insecurity in pension households. A notable positive and 
strong association exists between rural households and food insecurity. Food insecurity is 
more prevalent in rural areas due to lower income levels and restricted access to food than in 
their urban area counterparts (Ogundari, 2017). According to a previous study, the high 
incidence of food insecurity in rural areas can be attributed to a lack of knowledge similar to 
that in urban areas. The Food and Agriculture Organization suggested that increasing the 
proportion of residents pursuing primary education can reduce food insecurity by 20% to 24% 
(De Muro & Burchi, 2007).  

 
Robustness check 
 
In this study, a robustness check was conducted using three approaches. The first approach 
involved estimating using all samples of pension households. The second approach used 
samples of pension households in rural areas, while the third used samples from urban areas. 
These approaches were implemented to account for the distinct characteristics between rural 
and urban households, as food insecurity is typically more prevalent among rural households 
than urban households. The results are consistent with prior research findings (McIntyre et 
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al., 2016), which employed a single model with three different approaches to examine 
consistency. 

 

Table 5: Pension Plans and Food Security Categories in Rural Areas 

 

Variable 

Rural Area 

Food 
Insecure 

Vulnerable Lacking Food 
Food  

Secure 

Old Age Security (no beneficiaries: ref) -0.062*** -0.009*** -0.019*** 0.071*** 

Pension Plans (no beneficiaries: ref) -0.082*** -0.012*** -0.025*** 0.094*** 

Education level of household head      

 No school (ref)     

 Elementary school -0.028***  0.005*** -0.008*** 0.032*** 

 Junior high school -0.056***  0.008*** -0.018*** 0.066*** 

 Senior high school -0.080***  0.008*** -0.028*** 0.100*** 

 College/University -0.131***     0.000 -0.057*** 0.188*** 

Spouse Education (no formal education: ref)     

 Formal education  -0.024*** 0.003*** -0.007*** 0.028*** 

Spouse employment status (not employed: ref) -0.011*** 0.001*** -0.003*** 0.012*** 

Homeownership (own: 1, other: ref) -0.029*** 0.005*** -0.008*** 0.032*** 

Age of household head (57–60: ref)     

 > 60 0.025*** -0.00***  0.008***  -0.03*** 

Gender of household head (female: ref) 0.015*** -0.00***  0.004***  -0.01*** 

Marital status (married: 1, other: ref) 0.021*** -0.00***  0.006***  -0.02*** 

Household size ("1–2" ref)     

 “3–4” 0.114*** -0.005**  0.054***  -0.163*** 

 “5–6” 0.280***  -0.065***  0.073***  -0.287*** 

 ≥ 7 0.423***  -0.133***  0.055***  -0.345*** 

N 57,237    

Note: Statistics Indonesia, 2021; Robust standard errors in brackets, ***p < .01, **p < .05, *p < .10 

  

Table 5 demonstrates the consistent effect of old age security and pension plans in rural areas, 
which is statistically significant at the 95% confidence level (α = 5%), in reducing the 
probability of pension households experiencing food insecurity. All control variables also 
significantly affected food insecurity in pension households, except for the college/university 
education level in the vulnerable categories. 

 

Table 6: Pension Plans and Food Security Categories in Urban Areas 

 

Variable Food Insecure Vulnerable Lack of Food 
Food  

Secure 

Old Age Security (no beneficiaries: ref) -0.034*** -0.014*** -0.006*** 0.054*** 

Pension Plans (no beneficiaries: ref) -0.065*** -0.026*** -0.011*** 0.103*** 

Education level of household head      

 No school (ref)     

 Elementary school -0.032*** -0.009***   0.0008** 0.041*** 

 Junior high school -0.081*** -0.030***       -0.007** 0.120*** 

 Senior high school -0.121*** -0.057*** -0.029*** 0.208*** 

 College/University -0.147*** -0.083*** -0.058*** 0.290*** 
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Variable Food Insecure Vulnerable Lack of Food 
Food  

Secure 

Spouse Education (no formal education: ref)     

 Formal education  -0.035*** -0.014***  -0.006***      0.056*** 

Spouse employment status (not employed: ref)      -0.005**    -0.002** -0.000**      0.008** 

Homeownership (own: 1, other: ref) -0.047*** -0.016*** -0.004**   0.068*** 

Age of household head (57–60: ref)     

 > 60 0.011***  0.004***   0.002*** -0.018*** 

Gender of household head (female: ref) 0.040***  0.016***   0.007*** -0.063*** 

Marital status (married: 1, other: ref) 0.014***  0.005***  0.002** -0.022*** 

Household size (“1–2” ref)     

 “3–4” 0.071***  0.045***   0.033*** -0.149*** 

 “5–6” 0.182***  0.072***   0.024*** -0.279*** 

 ≥ 7 0.272***  0.076***       -0.002** -0.346*** 

N 40,560 

Note: Statistics Indonesia, 2021; Robust standard errors in brackets, ***p < .01, **p < .05, *p < .10 

 

Similarly, the estimation results in Table 6 demonstrate a consistent effect at the 95% 
confidence interval (α = 5%); the variables of old age security and pension plans in urban areas 
tend to reduce the probability of pension households experiencing food insecurity. All control 
variables are also significantly associated with food insecurity in pension households. 

 
Conclusion 
 
Old-age and pension insurance, socioeconomic characteristics, sociodemographic 
characteristics, and characteristics of the area of residence influence food insecurity in 
retirement-age households. Old-age pension and pension insurance are proven effective in 
minimizing the risk of food insecurity in retirement-age households. However, there is a need 
to increase the number of old-age pension and pension insurance beneficiaries. 
 
Socioeconomic characteristics, such as household heads with higher education, spouses of 
household heads with formal education, and spouses of household heads with working status 
who own their residences, have significantly reduced the probability of food insecurity in 
retirement-age households. Conversely, specific sociodemographic and regional 
characteristics, including the age of the older household head, male household head, married 
household head, a larger number of household members exceeding six people, and residing 
in rural areas, have been proven to increase the probability of food insecurity in pension 
households effectively. 
 
This study has certain limitations. Data collection took place in 2020, which does not account 
for the economic impact of the pandemic in the last two years. Additionally, the primary focus 
of the analysis centered on old-age security, pension plans, and socioeconomic characteristics, 
including demographic factors. Future research could consider incorporating additional 
social assistance and social security variables based on the most recent data, providing more 
specific insights to enhance the topic. Furthermore, a drawback of this research is the absence 
of data related to the events of the COVID-19 pandemic in Indonesia. It is essential to consider 
that social assistance and social security requirements may differ before and after the COVID-
19 pandemic. Another limitation stems from using secondary data, which might not fully 
address the researcher’s specific research questions or contain the expected information. 
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