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1. INTRODUCTION

Food security has long been identified as a key issue in the ASEAN region, but each country has different
specific challenges (FAO, 2021; Economist Intelligence Unit, 2022). Indonesia, for example, faces major problems
in food distribution due to its large geographical area and dependence on imports for some food commodities. High
food inflation in recent years has also complicated efforts to maintain food security, especially for low-income
communities and in remote areas (Asian Development Bank, 2021; Toromade et al., 2024). Malaysia, which has a
strong agricultural base, still has to face food inflation pressures due to global price fluctuations and climate change,
so the government strengthens domestic supply chains to maintain stability (FAO, 2022). Thailand as an agricultural
country and a major food exporter also experiences challenges of domestic food inflation and difficulties in
maintaining a balance between export needs and domestic consumption (OECD, 2021). Meanwhile, Singapore,
which is heavily dependent on food imports, is able to manage food security effectively through diversification of
import sources, efficiency of trade policies, and investment in food technology such as urban farming (Ministry of
Trade and Industry Singapore, 2020; World Economic Forum, 2022). These four countries represent a variety of
problems and policies in dealing with food security issues, so they are relevant representations for analyzing the
variety of strategies in the ASEAN region.

In addition, previous studies tend to focus on only one country or one specific aspect, such as food inflation,
per capita income, or consumer spending separately (Muttaqin et al., 2024; Wahab Samad et al., 2022; Wongnaa et
al., 2019; Ndiaye, 2022). These studies have not highlighted the interaction and simultaneous influence of these
three macroeconomic variables on cross-border food security in the ASEAN region. Therefore, this study was built
on the basis of a gap in the literature regarding the relationship between food inflation, per capita income, and
consumer spending simultaneously in influencing food security. Using a panel data approach on four selected
countries, this study aims to provide a more comprehensive and relevant analysis to support the formulation of
integrated food security policies at the regional level.

To support this analysis, this study operationally defines the key terms used. Food security refers to the
condition when all people have adequate physical, social, and economic access to safe and nutritious food, with
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indicators referring to the Global Food Security Index (GFSI) (FAO, 1996; Law of the Republic of Indonesia No. 7
of 1996; Economist Intelligence Unit, 2022). Food inflation is measured based on changes in the consumer price
index for food components (food CPI) in each country (BPS, 2024; World Bank, 2022). Per capita income is defined
as the average income of the population per year, which is obtained from GDP data divided by the number of people
(Wang et al., 2021; World Bank, 2022), while consumer spending is measured by total household expenditure on
consumption, both food and non-food (Kotler, 2020; Yulita, 2024). With a clear definition and measurement of
variables, this research is expected to make a useful empirical and policy contribution in strengthening food security
in the ASEAN region.
Figure 1. Data on Food Security in Asean Countries
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Source: Economist Intelligence Unit (EIU)

This study aims to simultaneously analyze the influence of food inflation, per capita income, and consumer
spending on food security in Indonesia, Malaysia, Singapore, and Thailand for the 2013-2022 period. By
understanding the interaction of these three variables, it is hoped that it can provide comprehensive policy
recommendations to strengthen food security in the ASEAN region.

2. LITERATURE REVIEW
2.1. Theoretical Studies

Food security has been conceptually defined in various literature as a system that ensures that all people have
access to sufficient, nutritious, and safe food. According to Wahyuni (2020), this system consists of a subsystem of
availability, distribution, and consumption, which emphasizes the importance of a fair distribution mechanism so
that food access is not only centralized in certain areas. The perspective of FAO (1996) adds the dimension of food
stability and quality, highlighting the importance of sustainability and food security aspects, so that food security is
not only a matter of quantitative availability, but also continuity and quality. In the context of ASEAN, this is
increasingly important given the disparity between countries in terms of infrastructure and distribution capabilities,
as reflected in the difference in Global Food Security Index (GFSI) scores between Singapore and Indonesia.

Food inflation, in some theories, is seen not only as a macroeconomic symptom—an increase in food prices
due to demand and supply pressures (Novia, 2024)—but also as a reflection of the vulnerability of the national food
system to external disturbances such as climate change and global price volatility (Muttaqin et al., 2024). While
most studies agree that food inflation reduces purchasing power and limits access to food for vulnerable groups,
some studies highlight that countries with price control policies and strategic food reserves (e.g. Singapore) can
mitigate the impact of inflation better than countries with weak distribution systems (Indonesia, Thailand). This
suggests that policy responses can be a key differentiator in food security resilience to inflationary pressures.

Per capita income, as an indicator of people's purchasing power, is widely used in economic studies to explain
the ability to access nutritious food. However, there is debate regarding its effectiveness as the only indicator.
Classical theories assert that increased income automatically increases food security (Drewnowski & Darmon,
2005), while contemporary studies such as Portia et al. (2019) and Adewale & Belewu (2022) warn that unequal
income distribution can make the benefits of increased income unevenly felt. In countries with high economic
inequality, access to food remains problematic even as average per capita income rises. Therefore, the analysis of
food security increasingly emphasizes the need for policy interventions that not only pursue income growth, but
also equitable distribution and inclusive access.

Consumer spending on food has also come under the spotlight from various theories of consumer behavior and
economics. According to Kotler (2020), consumer spending is influenced by income, prices, trust in economic
conditions, as well as psychological factors such as preferences and nutrition education. There are differing views
on the extent to which consumer spending is able to improve food security. Some of the literature emphasizes that
high spending does not necessarily have a positive impact if it is not directed towards nutritious and diverse foods
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(Roessali et al., 2019). On the other hand, food price policies and public education greatly determine the
effectiveness of consumer spending in building food security, especially in countries with consumption patterns
that are still focused on cheap staple foods, not high-quality food.

Thus, this literature review not only displays empirical definitions and findings, but also highlights the growing
variety of viewpoints and theories. Critical analysis of the theories and research results is important in designing
adaptive conceptual models and food security policies, especially for the ASEAN region which is highly
heterogeneous in terms of economic, social, and food systems.

2.2.Previous Research

A number of previous studies have discussed the influence of food inflation, per capita income, and consumer
spending on food security, both at the local and regional levels, such as:

1. Muttaqin et al. (2024), for example, utilize the Early Warning System (EWS) based on the Simple Additive
Weighting (SAW) method to maintain food price stability in Sukabumi, focusing on monitoring the prices
of strategic food commodities to assist local government decision-making. Their findings underscore the
importance of technology-based policy innovations to respond to price fluctuations, although the study is
still limited to a regional scale and does not yet cover dynamics at the broader country or regional level.

2. The research of Wahab Samad et al. (2022) highlights the impact of investment in the food sector through
strengthening infrastructure and supply chains, which have been proven to increase production and help
stabilize food inflation at the regional level. However, this approach focuses more on microeconomic
aspects and investment feasibility, without exploring the simultaneous linkages between food inflation,
public incomes, and consumer spending comprehensively.

3. Meanwhile, the study by Fuadi & Sukandi (2024) used the Balanced Scorecard method to assess the
efficiency of rice production in Tasikmalaya, as well as its relationship with increasing community income
and food security. While it offers the idea that improving production efficiency can have a positive impact
on income and food security, this study tends to focus on a single commodity and region, and has not tested
the cross-border influence.

4. The research by Oktyajati et al. (2021) with a system dynamics approach emphasizes the importance of
increasing soybean production and farmers' income as a strategy to strengthen food security. This study
provides a perspective on the interaction between variables in the agricultural supply chain, but the object
analyzed is still limited to specific commodities and regions.

5. Research by Portia et al. (2019) and Adewale & Belewu (2022) found that small-scale agricultural
entrepreneurship contributes significantly to increased household income, which ultimately strengthens
food security especially in rural areas. These findings underscore the importance of diversifying sources of
income in efforts to strengthen food security, but have not yet integrated macroeconomic variables
simultaneously such as food inflation and consumer spending patterns.

Although a variety of approaches and methodologies have been used in previous research—from early warning
systems, investment analysis, to dynamic models of supply chains—most studies have only reviewed one or two
aspects of the overall variables that affect food security. Limited geographical coverage (often only at the
local/regional level), objects of analysis (certain commodities), and lack of integration between macroeconomic
and micro economic variables are gaps that still need to be bridged.

Therefore, this study positions itself as a new contribution by simultaneously examining the influence of food
inflation, per capita income, and consumer spending on food security in four ASEAN countries in a panel and
comparative manner during the period 2013-2022. With this approach, it is hoped that a more comprehensive
picture of the interaction between variables can be obtained, as well as produce policy recommendations that are
more integrative and applicable to the ASEAN region.

2.3. Theoretical Framework

The theoretical framework of this study highlights the interaction between food inflation, per capita income,
and consumer spending in influencing food security in ASEAN countries. Food inflation, which is a continuous
increase in food commodity prices, directly reduces people's purchasing power, especially vulnerable groups whose
income is mostly allocated to basic needs. Rising food prices have been proven to reduce the quality and quantity
of household consumption, thereby worsening national food security (Brinkman et al., 2010; Wahyuni, 2020).

Per capita income plays an important role as an indicator of people's purchasing power and access to nutritious
food. Countries with high per capita income have advantages in accessing quality food, health services, and
nutritional knowledge, so they have the opportunity to improve overall food security. Conversely, low per capita
income is a limiting factor in access to healthy food, increasing the risk of food vulnerability in developing
countries (Drewnowski & Darmon, 2005; Kenny et al., 2018; World Bank, 2022).

Consumer spending in the context of food reflects people's consumption patterns on the type and quality of
food. Consumer spending preferences on healthy foods will encourage producers to provide nutritious and high-
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quality food, while more consumption patterns lead to cheap and unhealthy foods will magnify food security issues
(Kotler, 2020; Chung & Myers Jr., 1999).

The conceptual model used in this study describes the causal relationship between three independent
variables—namely food inflation (X1), per capita income (X2), and consumer spending (X3)—and the dependent
variable, namely food security (Y). Theoretically, food inflation is expected to have a negative effect on food
security, while per capita income and consumer spending are expected to have a positive effect. This relationship
can also be influenced by moderation factors, such as government policies and food infrastructure, which are
variables outside the model (Brinkman et al., 2010; FAO, 1996; Wahyuni, 2020).

Thus, this theoretical framework confirms that the interaction between food inflation, per capita income, and
consumer spending simultaneously affects food security, so it is important to comprehensively analyze the
relationship between these variables in the context of the ASEAN region. This conceptual model is the basis for
testing hypotheses and formulating evidence-based policy recommendations to improve food security in the
ASEAN region.

3. RESEARCH METHODOLOGY
3.1.Scope of Analysis

This study focuses on the analysis of four ASEAN countries, namely Indonesia, Malaysia, Singapore, and
Thailand, during the period 2013 to 2022. The selection of these four countries is based on the consideration that
they represent a variety of economic conditions, per capita income levels, food policies, and food security
challenges in the ASEAN region. Indonesia was chosen as the country with the largest population and complex
food distribution challenges; Malaysia and Thailand as agrarian countries with developed agricultural sectors but
still face price and productivity fluctuations; and Singapore as a developed country that is highly dependent on food
imports but is able to maintain the highest level of food security in ASEAN through diversification policies and
distribution efficiency. By selecting these countries, the research gained sufficient scope to conduct comparative
analysis and policy generalizations in the diverse ASEAN context.

The 2013-2022 period was chosen because it includes significant economic dynamics, such as fluctuations in
global food prices, changes in economic policies after the financial crisis, and disruptions due to the COVID-19
pandemic that have had a major impact on regional and global food systems (World Bank, 2022; FAO, 2023). The
ten-year time span is considered adequate to capture medium- to long-term trends, allowing for a more robust
analysis of changes in macroeconomic variables related to food security.

This study uses secondary data from official sources, including the Food and Agriculture Organization (FAO),
the World Bank (World Bank), the Economist Intelligence Unit, and the Central Statistics Agency (BPS), to ensure
the accuracy and comparability of data across countries and research years. The panel data method was chosen
because it is able to analyze data across time and across countries simultaneously, so that it can explore the influence
of food inflation variables, per capita income, and consumer spending on food security more comprehensively and
control the individual heterogeneity of each country (Baltagi, 2021).

With this scope and approach, the research is expected to provide a representative and relevant understanding
of the relationship of macroeconomic variables to food security and produce policy recommendations that are
applicable to ASEAN countries in facing food security challenges in the future.

3.2.Data Types and Sources

This research uses secondary data collected through literature studies and documentation from official and
credible sources, such as the Food and Agriculture Organization (FAO), the World Bank, the Economist Intelligence
Unit, Trading Economics, and the Central Statistics Agency (BPS) for the period 2013-2022. The data collected
included indicators of food security, food inflation rate, per capita income, and consumer spending from four
ASEAN countries, namely Indonesia, Malaysia, Singapore, and Thailand.

The data obtained was analyzed using a data panel approach, which is a method that combines time series data
and cross-section data, so as to allow the analysis of the relationship between variables between countries and
between years simultaneously. The first step in the analysis process is to conduct a diagnostic test to determine the
most suitable data panel model, namely whether it is a Common Effect, Fixed Effect, or Random Effect model. For
this reason, a series of model selection tests were carried out, namely the Chow Test to compare Common Effect
and Fixed Effect models, and the Hausman Test to determine whether the Fixed Effect or Random Effect model is
more appropriately used. In addition, a Lagrange Multiplier (LM) Test was also carried out to compare Common
Effect and Random Effect models.

After the best model was selected based on the test results, a panel regression analysis was conducted to evaluate
the influence of food inflation, per capita income, and consumer spending on food security in the ASEAN countries
that were the object of the study. The data were analyzed descriptively to provide an overview of variables during
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the study period, as well as quantitatively through significance tests and regression coefficient estimation to test

the research hypothesis and assess the strength and direction of the relationship between variables.

With this systematic analysis stage, the research can ensure the validity of the results obtained and the relevance

of policies that can be recommended for ASEAN countries in strengthening food security in the future.

3.3.Operationalization of Research Variables

The following is the operationalization of the research variables, as follows:
Table 1. Operationalization Research Variabels

No. Variabel Operational Definition Formula L
Measurement
1 Food The. average. price. increase. of a (Current Year Per Capita Percentage. (%)
Inflation number of staple. food commodities Income. Index / Prev.ious
in a given period (e.g., annual) Year Per Capiita .Income.
compared to previous period. Index - 1) x 100
2 Per Capita A measurement used to calculate. Total State. Income. .in One. USD (%)
Income. the. average. income. rece.ived by Year / Number of Population
each .individual within a country or in the same. year
region .in a year
3 Consumer Household expenditure. to buy Total Household USD (%)
Shopp.ing consumer goods and services .in a Expenditure. on Food / Total
certain period. Household Expenses
4 Food The. ability of a State. to prov.ide. Global Food Security Index Scale. 0-100
Security of sufficient, safe, nutritious and
ASEAN affordable. food for all .its
Countries population on an ongoing basis.

Source: Researchers

3.4.Data Analysis Methods

This study uses a panel data analysis method that combines time series and cross-sectional data during the
period 2013-2022 to assess the influence of food inflation, per capita income, and consumer spending on food
security in ASEAN countries. Data were analyzed using descriptive statistics to describe the data in general, and
classical assumption tests were performed, which included normality, multicollinearity, heteroscedasticity, and
autocorrelation tests. The regression analysis of the panel data was selected after testing the best model using the
Chow test, the Hausman test, and the Lagrange Multiplier test. Data processing is carried out with the help of
Microsoft Excel software and E-Views 13 Student Version to obtain optimal and unbiased analysis results.

4. RESULT AND DISCUSSION
4.1.Data Description

The data used in this study covers four ASEAN countries, namely Indonesia, Malaysia, Singapore, and
Thailand, with a period of 2013 to 2022. The variables analyzed consisted of food security (measured by the Global
Food Security Index), food inflation, per capita income, and consumer spending. Data is obtained from official
sources such as the Economist Intelligence Unit, Trading Economics, and the World Bank. Each variable shows a
diverse trend between countries, with Singapore consistently ranking highest in the food security index. In contrast,
Indonesia and Thailand showed fluctuations influenced by food inflation and consumer spending dynamics.

Table 2. Food Security of ASEAN Countries in 2013-2022

Negara Tahun Poin IKP Negara Tahun Poin IKP
2013 45.6 2013 79.9
2014 46.5 2014 84.3
2015 46.7 2015 88.2
2016 50.6 2016 83.9
Indonesia 2017 46.5 Singapura 2017 49.1
2018 54.8 2018 85.9
2019 62.6 2019 87.4
2020 59.5 2020 75.7
2021 59.2 2021 77.4
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Negara Tahun Poin IKP Negara Tahun Poin IKP
2022 60.2 2022 73.1
2013 64.5 2013 58.9
2014 68 2014 59.9
2015 69 2015 60
2016 69 2016 59.5
. 2017 52.1 . 2017 58.3
Malaysia Thailand
2018 68.1 2018 58.9
2019 73.8 2019 65.1
2020 67.9 2020 64
2021 70.1 2021 64.5
2022 69.9 2022 60.1

Source: Economist Impact https://www.statista.com/statistics/

Based on table 2 above, the data shows the food security index of four ASEAN countries (Indonesia, Malaysia,
Singapore, and Thailand) from 2013 to 2022. Each country has an index value that reflects food security conditions
based on aspects of food availability, accessibility, and stability. Data trends show significant variation between
countries, with Singapore consistently recording the highest index values, reflecting better food security than other
countries. Indonesia shows index fluctuations, while Malaysia and Thailand have moderate upward trends. This
analysis reveals the influence of factors such as food inflation, per capita income, and consumer spending on food
security in the region.

Food security data from Indonesia, Malaysia, Singapore, and Thailand show significant variations from 2013
to 2022. Indonesia has fluctuated, with an index high of 62.6 in 2019 and a low of 45.6 in 2013, an increase of
37.0%. Malaysia showed a positive trend, reaching a peak of 73.8 in 2019, although it dropped to 69.9 in 2022.
Singapore has been consistently high, reaching 88.2 in 2015, with a decline to 73.1 in 2022. Thailand is relatively
stable, with an index high of 65.1 in 2019 and a low of 58.3 in 2017, showing a 4.8% decline from 2013 to 2022.

4.2.Research Results

The results of the panel's data regression analysis show that food inflation, per capita income, and consumer
spending together have a significant influence on food security in ASEAN countries (Indonesia, Malaysia,
Singapore, and Thailand) during the period 2013-2022. The fixed effect model was chosen as the best model based
on the results of the Chow and Hausman tests, which means that the unique characteristics of each country, such as
national policies, economic structure, and social conditions, play an important role in influencing the relationship
between macroeconomic variables and food security.

Figure 2. Hipotesis Test

10

Series: Residuals
Sample 140
gl Observations 40
Mean 122e-16
&4 Median -0.055297
Mazximum 1013336
Minimum -1.136382
4 ] Std. Dev. 0472595
Skewness -0.032596
Kurtosis 2968198
21 Jarque-Bera  0.008769
Probability 0995625
A ]

-1.0 0.5 0.0 0s 1.0
Source: E-Views 13 - Researchers
From the image above, it can be concluded that the significance value of 0.995 > 0.05 used freely escaped
normality. Based on the multicollinearity test, it shows that there are no symptoms between independent variables,
while the heterokedasticity test shows that there are no symptoms of heterokedasticity in the residual and based on
the autocorrelation test, it shows that there is no autocorrelation and this can be seen from the following image:
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Figure 3. Multicolilinearity Test

Variance Inflation Factors
Date: 03/07/25 Time: 14:43

Sample: 140
Included observations: 40
Coefficient ~ Uncentered Centered
Variable Variance VIF VIF
C 0.015498 2.562060 NA
IP 0.008581 1.665092 1.538051
PPK 0.021770 3.931224 1.669490
BK 0.017802 1.887690 1.649480
Source: E-Views 13 - Researchers
Figure 4. Heterokedasticity Test
Heteroskedasticity Test: Glejser
F-statistic 1.135613 Prob. F(3,36) 0.3477
Obs*R-squared 3.458120 Prob. Chi-Square(3) 0.3262
Scaled explained SS 3.224447 Prob. Chi-Square(3) 0.3583
Source: E-Views 13 - Researchers
Figure 5. Autocorrelation Test
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 2.002322 Prob. F(2,34) 0.1506
Obs*R-squared 4.214900 Prob. Chi-Square(2) 0.1215

In the selection of the regression model, this research uses panel data regression. In the data regression panel,
there are three models that can be used, namely Common effect, Fixed Effects, and Random Effect. To choose a
more appropriate regression model in this study, testing can be carried out using the Chow Test, Hausman Test and

Lagrange Multiplier Test.

The results of the Chow Test were carried out to determine a more appropriate regression model to be used
between the Common effects model and the Fixed Effects model, for the Hausman Test it was carried out to
determine a more appropriate regression model used between the Random Effects model and the Fixed Effects
model and for the Lagrange Multiplier test it was carried out to determine a more appropriate regression model
used between the Common effects model and the Random Effects model and the following is a table and

Source: E-Views 13

- Researchers

Conclusions of the Each of the panel data regression models, namely:
Figure 6. Hasil Uji Chow dengan Redudant Test

Redundant Fixed Effects Tests
Equation: Untitled
Test cross-section fixed effects

Effects Test

Statistic d.f. Prob.

Cross-section F
Cross-section Chi-square

0.438084 (3,33) 0.7272
1.562127 3 0.6680

Based on the results of the Chow test with the Redundant Test, a chi-square cross-section value of 1.562127
was obtained with a probability of 0.6680 (more than 5%). Since all test models have a statistical probability greater

Source: E-Views 13 - Researchers

than alpha 0.05, the appropriate model is to use the Common Effect Model.
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From the results of the test above, it will be determined whether to use the Fixed Effect or Random Effect
model. To be calculated with the Random Effect model which will be compared with the Fixed Effect model using
the Hausman test.

Figure 7. Hasil Uji Hausman Test

Correlated Random Effects - Hausman Test
Equation: Untitled
Test cross-section random effects

Chi-Sq.
Test Summary Statistic Chi-Sq. d.f.  Prob.
Cross-section random 1.314251 3 0.7258

Source: E-Views 13 — Researchers
Based on the table above, the chi-square distribution value is 1.314251 with a chi-square probability of 0.7258
which is more than alpha 0.05 (0.7258 > 0.05), so the right model is to use the Random Effect Model. Thus, based
on the Hausman test, the right model for analyzing the data is the Random Effect model rather than the Fixed Effect
model.
Figure 8. Hasil Lagrange Multiplier Test

Lagrange Multiplier Tests for Random Effects
Null hypotheses: No effects
Alternative hypotheses: Two-sided (Breusch-Pagan) and one-
sided
(all others) alternatives

Test Hypothesis
Cross-section Time Both

Breusch-Pagan 0.916488  0.906498 1.822986
(0.3384) (0.3410) (0.1770)

Source: E-Views 13 — Researchers

Based on the test results, a cross-section value of 0.916488 was obtained with a probability of 0.3384 (more
than 5%). Since the test model has a probability of a statistical probability of less than alpha 0.05, the appropriate
model is to use the Common Effect Model. In conclusion, in this study, the appropriate model for regression analysis
is to use the Common Effect Model model.

Figure 9. Common Effects Test Results
Dependent Variable: KP
Method: Panel Least Squares
Date: 03/07/25 Time: 14:48
Sample: 2013 2022
Periods included: 10

Cross-sections included: 4
Total panel (balanced) observations: 40

Variable Coefficient ~ Std. Error  t-Statistic ~ Prob.
C -0.032748  0.124490 -0.263056  0.7940
1P -0.214144  0.092636 -2.311676  0.0266
PPK 0.302156  0.147545 2.047886  0.0479
BK 0.749143  0.133425 5.614701  0.0000
R-squared 0.767158 Mean dependent var  0.484000

Adjusted R-squared  0.747755 S.D. dependent var 0.979398
S.E. of regression 0.491893  Akaike info criterion 1.513528

Sum squared resid 8.710511 Schwarz criterion 1.682416
Log likelihood -26.27056 Hannan-Quinn criter. 1.574593
F-statistic 39.53713 Durbin-Watson stat  1.571678
Prob(F-statistic) 0.000000

Source: E-Views 13 — Processed by Researchers
Statistically, the three independent variables analyzed were able to explain about 74.7% of the variation in
food security in the four countries, while the rest were influenced by other factors outside the study model. This
figure shows that fluctuations in food prices, people's income levels, and consumption patterns play a very large
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role in determining the level of food security, so policies focused on controlling food inflation and increasing
income have the potential to have a real impact on improving food security in the ASEAN region.

Partially, food inflation has been proven to have a negative and significant influence on food security. This
means that the increase in food prices directly reduces the accessibility and ability of people to get nutritious food,
especially low-income groups. Therefore, efforts to control food inflation—through price stabilization, increased
distribution efficiency, and support for local food production—are crucial to maintain people's purchasing power
and food sufficiency.

Per capita income was found to have a positive and significant effect individually on food security. These
findings indicate that increasing people's incomes will strengthen their ability to access quality food and improve
overall food security. The policy implications of this outcome are the importance of encouraging inclusive economic
growth, job creation, and strengthening the social safety net so that people's incomes increase evenly.

Meanwhile, consumer spending in this study did not show a significant influence on food security partially.
This can be due to differences in consumption patterns and spending preferences between countries, or because
people's food expenditure is not always in line with access to nutritious food. These findings signal that food security
improvement policies are not enough to rely only on increasing purchasing power, but must be supported by
nutrition education and food consumption diversification programs.

Thus, the results of this study confirm that efforts to increase food security in ASEAN countries must be
focused on controlling food inflation and increasing people's incomes. In addition, policies that take into account
the specific characteristics of each country as well as educational interventions to shape healthy food consumption
patterns are becoming increasingly important in facing food security challenges in the future.

4.3.Discussion

The results of this study confirm that food inflation has a negative impact on food security in ASEAN countries,
in line with the findings of Wahyuni (2020) and Muttaqin et al. (2024) who stated that food price spikes are the
main challenge in maintaining food access stability, especially in lower-middle-income countries. However, unlike
some previous studies that focused on local or domestic aspects, this study proves that the influence of food inflation
remains significant even in cross-country contexts with different economic and policy structures. This shows that
although countries such as Singapore have adopted import diversification strategies and technological innovations,
the impact of global inflation can still be felt, although relatively more controlled than Indonesia and Thailand.

Furthermore, per capita income has been shown to have a positive and significant effect on food security,
supporting the findings of Kenny et al. (2018) and Portia et al. (2019) who stated that increased income strengthens
people's access to nutritious food and encourages improvement in national nutritional status. However, these
findings also indicate a gap among ASEAN countries, where Singapore and Malaysia are better able to maintain
food security due to high incomes, while Indonesia and Thailand still face accessibility and distribution challenges
that lead to food security disparities between regions. This context reinforces the argument that the strategy of
increasing per capita income must be accompanied by economic equity and access, not just income growth.

Interestingly, in contrast to several studies such as Roessali et al. (2019) which highlighted the importance of
consumer spending on food security, in this research model, consumer spending is not statistically significant. This
indicates that an increase in household spending on food does not automatically guarantee food security, especially
if it is not accompanied by a change in consumption patterns towards nutritious and diverse foods. These findings
contradict research that emphasizes consumption as a key determinant, and sends the message that policy
interventions need not only to boost purchasing power, but also improve people's education and consumption
preferences.

Critically, the results of this study add to the empirical evidence that the strategy to strengthen food security in
ASEAN cannot rely only on one economic variable, but requires a holistic approach that combines food price
stabilization, inclusive economic growth, and nutrition-based consumption management. The diversity of policies
among ASEAN countries also shows the need for the exchange of best practices and regional synergies so that food
security can be achieved equally in the region.

5. CONCLUSION

The study confirms that food inflation, per capita income, and consumer spending simultaneously affected food
security in ASEAN countries during 2013-2022, with food inflation and per capita income proven to have a partially
significant effect, while consumer spending was insignificant. These findings suggest that about 74.7% of food
security variations can be explained by these three variables, while the rest are influenced by other factors outside
the model.

As a policy implication, the results of this study demand an integrated strategy at the national and regional
levels. ASEAN governments need to prioritize food inflation control policies, such as stabilizing strategic
commodity prices, strengthening national food reserves, and improving distribution and logistics efficiency,
especially for countries with high price volatility such as Indonesia and Thailand. To support the increase in per
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capita income, inclusive economic development policies, job creation in the agriculture and food sectors, and
investment in vocational education and training are needed, especially in countries with large income gaps and
food access.

On the other hand, the meaninglessness of consumer spending as a partial variable shows the need for
intervention on the demand side, namely through nutrition education and the promotion of affordable and diverse
healthy food consumption. The government can facilitate healthy eating campaigns and expand access to nutritious
food through subsidy programs, low-cost food distribution, and strengthening local food security, so that people's
purchasing power can really increase food security, not just quantity consumption.

Prospectively, this research underscores the importance of cross-border policy synergy in ASEAN, for example
through the harmonization of food trade regulations, the exchange of best practices on food security, and the
strengthening of research cooperation between countries. Further studies can be directed at the exploration of other
variables such as climate change, agricultural technology innovation, urbanization, as well as the impact of global
crises (e.g. pandemics or geopolitics) on food systems. Further research is also recommended to examine the role
of social policies, food infrastructure, and consumption dynamics in all community groups so that the food security
strategy formulated is truly adaptive and inclusive for the entire ASEAN region.

Based on Singapore's experience, other ASEAN countries such as Indonesia, Malaysia, and Thailand can learn
valuable lessons by implementing diversification of food imports, increasing people's purchasing power through
strategic economic policies, and improving people's consumption patterns through education and campaigns on the
importance of nutritious food. Thus, this combination of strategies is expected to increase overall food security in
the ASEAN region.

The Singapore case study provides a vivid illustration of the effective implementation of these three factors.
Despite its reliance on food imports, Singapore has been able to keep inflation under control with open trade
policies and extensive import diversification. The country also has a high per capita income, allowing people's
purchasing power for nutritious food to remain stable. Excellent logistics infrastructure and consumer spending
patterns that tend to be high-quality products have also strengthened the country's food security. Therefore, other
ASEAN countries, such as Indonesia, Malaysia, and Thailand, can learn from Singapore by strengthening import
diversification policies, increasing people's purchasing power, and improving food consumption patterns through
better education to strengthen food security in a sustainable manner.
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