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Abstract. Food insecurity is a global issue that’s concern not only in poor and developing
countries, but also in developed countries. Its conditions have worsened since the beginning of
the Covid-19 pandemic where social restrictions and economic contraction caused many people
to lose their jobs, incomes, and increased poverty. DKI Jakarta was one of the most economically
affected provinces at the beginning of the Covid-19 pandemic where economic growth in the
first quarter of 2020 recorded grow 5.06 percent year on year (the lowest in the last ten years)
and slowed down by 0.56 percent overall quarter to quarter, and an increase of poverty 1.11
percent, the highest in Indonesia. This study examines the effect of household characteristics in
DKI Jakarta on their food insecurity status at the beginning of the Covid-19 pandemic. The data
used is the March 2020 Susenas which was analyzed descriptively and inferentially using firth
logistic regression. The results showed that there were 4.47 percent of households in DKI Jakarta
had food insecurity status at the beginning of the Covid-19 pandemic. In general, households
with food insecurity status are poor, don’t have social security, the head of the household doesn’t
work and less than high school education.

1. Introduction
Food insecurity is a global issue that is of concern not only in poor and developing countries, but also
in developed countries (Conceicao et al., 2016). The alleviation of food insecurity was stated in several
points of the Sustainable Development Goals (SDGs): no hunger and no poverty. These SDGs target
was also ratified by the Government of Indonesia in the 2015-2019 national medium-term development
plan (RPJMN) through economic independence, one of which is by increasing food welfare, also in the
2020-2024 RPJMN through the mission of inclusive economic development for fair and equitable, one
of which is with food supply.
Food insecurity is a condition of inability to access sufficient and nutritious food for normal and
healthy growth for development of the body due to unavailability of food and/or lack of resources to
obtain food (FAO, 1998). Specifically, the United States Department of Agriculture (USDA) states that
food insecurity refers to the lack of financial resources available to access food at the household level.
This is supported by the results of a national survey in the US, namely the Survey of Income and Program
Participation (SIPP) and the Current Population Survey of Food Security (CPS-FSS) which document
that most households with food insecurity status have incomes below the poverty line (Gundersen et al.,
2011).
Food insecurity conditions have worsened since the beginning of the Covid-19 pandemic where
social restrictions and economic contraction caused many people to lose their jobs and incomes as well
as increasing poverty due to the inability to meet basic needs such as food and shelter (Wolfson and
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Leung, 2020). Indications of increasing food insecurity since the beginning of the Covid-19 pandemic
have also occurred in Indonesia. Since the discovery of the first case on March 2, 2020, the number of
positive cases of Covid-19 has continued to increase which has led to the designation of Covid-19 as a
"Public Health Emergency" on March 31, 2020 to "National Disaster Emergency" on April 13, 2020.
Indonesia was ranked 37th as the country with the highest number of positive Covid-19 cases in the
world as of March 31, 2020 or at the end of the first quarter of 2020 where DKI Jakarta was recorded as
the province with the highest number of positive cases of Covid-19 in Indonesia (49.8 percent of the
national case rate). The number of positive cases of Covid-19 in Indonesia continued to increase in the
second quarter of 2020. Indonesia was ranked 28th as the country with the highest number of positive
cases of Covid-19 in the world as of June 30, 2020 or at the end of the second quarter of 2020 where the
province of DKI Jakarta was recorded as the province with the second highest number of positive Covid19 cases in Indonesia (20.26 percent of the national case rate). DKI Jakarta was one of the most
economically affected provinces at the beginning of the Covid-19 pandemic where economic growth in
the first quarter of 2020 was recorded grow 5.06 percent year on year (the lowest in the last ten years)
and slowed down by 0.56 percent overall quarter to quarter, and an increase of poverty 1.11 percent, the
highest in Indonesia (BPS, 2020).
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Figure 1. q-to-q economic growth in Q1/2020 to Q4/2019 by province
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Figure 2. The increase in the percentage of poverty by province March 2020 to September 2019
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The overview of poverty and slowing economic growth raises questions about the condition of
household food insecurity in DKI Jakarta Province at the beginning of the Covid-19 pandemic. The
heterogeneous characteristics of DKI Jakarta Province households indicate that there are different
conditions and factors driving food insecurity. This study examines the effect of household
characteristics in DKI Jakarta Province on their food insecurity status at the beginning of the Covid-19
pandemic.
2. Method
2.1 Literature Review
2.1.1 Food Insecurity. Food insecurity is a condition of inability to access sufficient and nutritious food
for normal and healthy growth for development of the body due to unavailability of food and/or lack of
resources to obtain food (FAO, 1998). Specifically, the United States Department of Agriculture
(USDA) states that food insecurity refers to the lack of financial resources available to access food at
the household level. The measurement of household food insecurity status is based on conditions that
occurred during the 12 months prior to the interview where household food insecurity status is
dichotomous to “food insecure versus not food insecure” (Cook, 2006). Lee and Frongillo (2001) in the
National Health and Nutrition Examination Survey (NHANES) data study used food insufficiency
questions to determine food insecurity status. Food insufficiency is defined as “insufficient amount of
food intake due to lack of resources” with details of the question “do you have enough food to eat,
sometimes do not eat enough, or often do not eat enough?”. A person is classified as food insecure if he
or she states "sometimes or often doesn’t get enough food to eat".
2.1.2 Household Poverty Status. BPS (2018) defines poverty as an economic inability to meet basic food
and non-food needs as measured from the expenditure side. Therefore, the measurement of poverty
carried out by BPS uses the concept of the basic needs approach. So that the population is categorized
as "poor" if the average monthly per capita expenditure is below the poverty line. Based on the concept
and measurement of poverty, the poverty status of households in this study is divided into “poor” and
“non-poor” households. Household poverty is very influential on the status of food insecurity.
Households experiencing food insufficiency have a strong correlation with poverty (Feeding America,
2021). Lee and Frongillo (2001) in the NHANES data study stated that poverty is related to the
prevalence of food insecurity where people with incomes less than 50 percent poverty index ratio have
the highest prevalence of food insecurity in the United States.
2.1.3 Head of Household Job Status. BPS (2021) defines work as an economic activity carried out by a
person with the intention of obtaining or helping to earn income or profit, for at least 1 hour
(uninterrupted) in the past week. These activities include the pattern of activities of unpaid workers who
help in a business/economic activity. In fulfilling household needs, the employment status of the head
of household has a very important role. Etana and Tolossa (2017) state that the prevalence of food
insecurity is higher in households headed by the unemployed. Unemployed household headed will
increase the tendency of household food insecurity. This refers to the results of his research that 55.9
percent of households in urban areas of Ethiopia have unemployed household headed of which 87.6
percent are food insecure households.
2.1.4 Head of Household Education Level. As someone who is most responsible for meeting the daily
needs of the household, the characteristics of the head of the household, especially education, will
greatly affect the lifestyle and household income. This is supported by Alves (2012) who concludes that
the level of education has a positive impact on increasing household income. Better education will
increase the chances of households getting a better income so that it will reduce the level of food
insecurity (Nwokolo, 2015).
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2.1.5 Gender of the Head of the Household. The gender of the head of household has an effect on
household food insecurity. Kennedy and Peters (1992) in Hasanah (2018) state that female household
headed are more able to meet household food needs than male household headed, because when female
household headed have income, they tend to spend on food needs first compared to other needs. On the
other hand, Abdullah et al. (2017) in Hasanah (2018) states that male household headed are more able
to meet household food needs with the ability to work which on average has a higher income than
women.
2.1.6 Number of Household Members. Household members are all people who usually live in a
household (head of household, husband/wife, children, in-laws, grandchildren, parents/in-laws, other
relatives, housemaids or other household members), both those who are at home respondent's ladder and
temporarily did not exist at the time of enumeration (BPS, 2018). The number of household members
describes the level of consumption needed by the household and shows the burden of meeting the food
needs of household members (Mango et al., 2015). Households with a larger number of members have
greater food needs and tend to be food insecure than households with fewer members (Babatunde et al.,
2007).
2.1.7 Social Security Ownership. Social security is a form of risk reduction through the provision of
income support and/or cost coverage when sick, birth, accident at work, old age and death (BPS, 2021).
Social security uses the principle of social insurance with contributions paying premiums. The reference
for the implementation of social security has been regulated based on Law (Undang-Undang) Number
40 of 2004 concerning the National Social Security System with the aim of meeting the basic needs of
public health that should be given to everyone who has paid dues or whose contributions have been paid
by the Government. Social security as part of a social safety net helps vulnerable households to be
protected from the impact of loss of livelihood, maintain adequate levels of food consumption and
reduce the risk of food insecurity (FAO, 2011). Furthermore, FAO (2011) also mentions that there is
evidence that households protected by social safety nets tend to experience less hunger which leads to
reduced levels of food insecurity. Social safety nets also have a broader economic impact through
increased productive activities by households.
2.1.8 Logistics Regression Analysis on Rare Events Data. Binary rare event data is a condition where
the proportion of successful events with code 1 is much smaller (about 5% and below) than non-success
events with code 0 (King and Zeng, 2001). Rare event data is a problem faced in performing statistical
analysis. According to King and Zeng (2001), data on rare events is commonly found in political science
research, social science, and the prevalence of international conflicts such as the incidence of war and
rare disease infections. Rare events have proven difficult to explain and predict. Analysis of rare events
using popular statistical procedures, such as logistic regression, will lead to a tendency to overlook the
probability of rare events. King and Zeng (2001) explained that estimating logistic regression parameters
using the Maximum Likelihood Estimation (MLE) method on rare events data would underestimate the
probability value of Pr(Y=1) and overestimate the probability of failure Pr(Y=0).
Logistic regression analysis on rare events can be done by using parameter estimation method that
corrects the bias of parameter estimators such as the method proposed by King and Zeng (2001). Then,
another method that can also be used to perform logistic regression analysis on rare events is the Firth
method. The Firth method performs parameter estimating using a penalized maximum likelihood
estimation (PMLE) to reduce bias in the parameter estimation of MLE results (Puhr et al., 2017). The
Firth method can also overcome the problem of data separation caused by several highly predictive and
unbalanced risk factors (Heinze and Schemper, 2002). Data separation problems can cause MLE to fail
to obtain a convergent maximum likelihood value, so it is necessary to apply the Firth method as a
solution in dealing with data separation problems (Allison, 2008).
2.2 Research Scope
This study was conducted to examine the effect of household characteristics in DKI Jakarta Province on
their food insecurity status at the beginning of the Covid-19 pandemic. The unit of analysis used in this
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study was an ordinary household in DKI Jakarta Province which was the sample for the March 2020
National Social and Economic Survey (Susenas). The number of units of analysis used in this study was
5,456 household samples in DKI Jakarta province at the beginning of the Covid-19 pandemic.
This study uses secondary data sourced from raw data from the March 2020 Susenas. The dependent
variable used is household food insecurity status (1 = food insecurity, 0 = not food insecurity). While
the independent variables used were household poverty status, household headed work status, household
headed education level, gender of household headed, number of household members, and household
social security ownership.
2.3 Analysis Method
The analytical method used in this research is descriptive analysis and inferential analysis. Descriptive
analysis is used to describe the condition of food insecurity and a general description of the household
characteristics of DKI Jakarta Province at the beginning of the Covid-19 pandemic which is presented
in the form of graphs and tables. While the inferential analysis used is the firth logistic regression
method.
2.3.1 Firth logistic regression model. This model is used to determine the variables that affect household
food insecurity status along with the tendency of a household in DKI Jakarta province at the beginning
of the Covid-19 pandemic to have food insecurity status. The use of firth logistic regression is due to
the disparity in the number of observations between food insecurity categories where households with
food insecurity status are a rare event in the study (Firth, 1993).
Firth method is a logistic regression analysis method proposed by Firth (1993) which performs
parameter estimation using penalized maximum likelihood estimation (PMLE). This method serves to
correct the bias generated by parameter estimation using the MLE method due to small samples, rare
events, and separation (Karabon, 2020). The principle of the Firth method is to develop the log
likelihood function of the MLE function and the elements of the score vector in the form of penalization
(Leitgöb, 2013). The penalized likelihood function of the Firth method (1993) is shown in Equation (1).
1
(1)
𝐿𝑃𝑀𝐿 (𝜷) = 𝐿𝑀𝐿 (𝜷)|𝒊(𝜷)|2
While the log likelihood function is shown in Equation (2).
1
(2)
𝑙𝑜𝑔𝐿𝑃𝑀𝐿 (𝜷) = 𝑙𝑜𝑔𝐿𝑀𝐿 (𝜷) + 𝑙𝑜𝑔|𝒊(𝜷)|
2
The penalized likelihood function of the Firth method.
𝐿𝑃𝑀𝐿 (𝜷):
Likelihood function of the MLE method.
𝐿𝑀𝐿 (𝜷):
1
Jeffreys invariant prior
|𝒊(𝜷)|2 :
The basis of the Firth method is to reduce the bias in parameter estimators by including a small bias
in the score function (Firth, 1993). Modifications to the score function are shown in Figure (4).

Figure 4. Modification of the unbiased score function
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If the parameter estimator has a positive bias, then score function 𝑈(𝛽) will shift down at each
parameter point by 𝑖(𝛽)𝑏(𝛽) where −𝑖(𝛽) = 𝑈 ′ (𝛽) is the local gradient and 𝑏(𝛽) is the bias of the
MLE parameter estimator (Firth, 1993). Equation (3) shows the modified score function equation.
𝑈 ∗ (𝜷) = 𝑈(𝜷) − 𝒊(𝜷)𝒃(𝜷)

(3)

The effect of Jeffrey's invariant prior in Equation (9) can be neglected asymptotically. Using the
modification as in the equation, 𝑂(𝑛−1 ) bias of parameter estimator 𝛽̂ (MLE results) can be omitted.
Heinze and Schemper (2002) stated that the parameter estimator 𝛽̂ with the Firth method can be obtained
using Equation (4).
𝛽 (𝑠+1) = 𝛽 (𝑠) + 𝐼 −1 (𝛽 (𝑠) )𝑈(𝛽 (𝑠) )∗

(4)

with (s) representing the s-th repetition.
Actually, the binary logistic regression model used in binary logistic regression analysis with Firth
bias correction is the same as the model used in ordinary binary logistic regression analysis. The
difference is the process of estimating the model parameters, 𝛽0 and 𝛽. The details are as follows:
Ordinary binary logistic regression
Logistic regression model:
𝑒 𝛽0 +𝛽1 𝑥1 +⋯+𝛽𝑝𝑥𝑝
𝜋(𝑥) =
1 + 𝑒 𝛽0 +𝛽1 𝑥1 +⋯+𝛽𝑝𝑥𝑝
Logit transformation result:
𝑔(𝑥) = 𝛽0 + 𝛽1 𝑥1 + ⋯ + 𝛽𝑝 𝑥𝑝
𝛽0 dan 𝛽 parameters estimated using the
MLE method
Likelihood function:
𝑛

Binary logistic regression with Firth bias
correction
Logistic regression model:
𝑒 𝛽0 +𝛽1 𝑥1 +⋯+𝛽𝑝𝑥𝑝
𝜋(𝑥) =
1 + 𝑒 𝛽0 +𝛽1 𝑥1 +⋯+𝛽𝑝𝑥𝑝
Logit transformation result:
𝑔(𝑥) = 𝛽0 + 𝛽1 𝑥1 + ⋯ + 𝛽𝑝 𝑥𝑝
𝛽0 dan 𝛽 parameters estimated using the PenalizedMLE method
Likelihood function:
1

𝑙(𝜷) = ∏[𝜋(𝑥𝑖

)]𝑦𝑖

[1 − 𝜋(𝑥𝑖

)]1−𝑦𝑖

𝑖=1

𝑙𝑃𝑀𝐿 (𝜷) = 𝑙𝑀𝐿 (𝜷)|𝒊(𝜷)|2
1

where |𝒊(𝜷)|2 is Jeffrey’s invariant prior
1

log-likelihood function:
𝐿(𝜷) = ln [𝑙(𝜷)]
𝑛

𝐿(𝜷) =

∑ 𝑙𝑛[𝜋(𝑥𝑖 )𝑦𝑖 ]
𝑖=1

|𝒊(𝜷)|2 function is to eliminate the first order bias
𝑂(𝑛−1 ) from 𝛽̂ parameter estimation (MLE results)
through first-order Taylor series expansion
beheading, because this bias has a severe impact on
small sample or rare case data.
log-likelihood function:
𝐿𝑃𝑀𝐿 (𝜷) = 𝑙𝑛[𝑙𝑃𝑀𝐿 (𝜷)]
1
𝐿𝑃𝑀𝐿 (𝜷) = 𝑙𝑛[𝑙𝑀𝐿 (𝜷)] + 𝑙𝑛[|𝒊(𝜷)|]
2

𝑛

+ ∑ 𝑙𝑛[1 − 𝜋(𝑥𝑖 )](1−𝑦𝑖)
𝑖=1

First derivative of 𝐿(𝜷) to 𝛽0
𝜕𝐿(𝜷)
=0
𝜕(𝛽0 )
𝑛

First derivative of 𝐿𝑃𝑀𝐿 (𝜷) to 𝛽0
𝜕𝐿(𝜷) 1
𝜕𝑖(𝜷)
+ 𝑡𝑟𝑎𝑐𝑒[𝒊(𝜷)−1 (
)=0
𝜕(𝛽0 ) 2
𝜕(𝛽0 )

∑[𝑦𝑖 − 𝜋(𝑥𝒊 )] = 0
𝑖=1
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Binary logistic regression with Firth bias
correction
First derivative of 𝐿𝑃𝑀𝐿 (𝜷) to 𝛽
𝜕𝐿(𝜷) 1
𝜕𝑖(𝜷)
+ 𝑡𝑟𝑎𝑐𝑒[𝒊(𝜷)−1 (
)=0
𝜕(𝛽) 2
𝜕(𝛽)

Ordinary binary logistic regression
First derivative of 𝐿(𝜷) to 𝛽
𝜕𝐿(𝜷)
=0
𝜕(𝛽)
𝑛

∑ 𝑥𝑖 [𝑦𝑖 − 𝜋(𝑥𝑖 )] = 0
𝑖=1

Score function (gradient/first derivative of
the log-likelihood function with respect to
parameter 𝛽)
𝑛
𝜕𝐿(𝜷)
𝑈(𝜷) =
= ∑ 𝑥𝑖 [𝑦𝑖 − 𝜋(𝑥𝑖 )] = 0
𝜕(𝛽)

Score function (gradient/first derivative of the loglikelihood function with respect to parameter 𝛽)
𝑈 ∗ (𝜷) = 𝑈(𝜷) − 𝒊(𝜷)𝒃(𝜷)

Using the Newton Raphson method (using
software) to solve the likelihood equation to
obtain an estimator 𝛽0 and 𝛽. In the iteration
process to find an estimator, the estimated
value is then formulated as follows:
𝜷(𝒔+𝟏) = 𝜷(𝒔) + (𝑯(𝒔) )−𝟏 𝑼(𝜷(𝒔) )
where 𝑯 is the Hessian matrix.

Using the Fisher Scoring method (using software) to
solve the likelihood equation to obtain an estimator
𝛽0 and 𝛽. In the iteration process to find an
estimator, the estimated value is then formulated as
follows:
𝜷(𝒔+𝟏) = 𝜷(𝒔) + (𝒊(𝜷)(𝒔) )−𝟏 𝑼(𝜷(𝒔) )∗
where 𝒊(𝜷) is the Fisher information matrix.

𝑖=1

2.3.2 Goodness of Fit Test. Goodness of Fit test is a test conducted to determine whether the model
formed is effective in explaining the dependent variable (Hosmer and Lemeshow, 2000). One way to do
this test is with the Hosmer-Lemeshow test as follows:
Statistical Hypothesis
𝐻0

: The model formed is appropriate in explaining the dependent variable.

𝐻1

: The model formed is not appropriate in explaining the dependent variable.

Test Statistics
𝑔

𝐶̂ = ∑
𝑘=1

(𝑜𝑘 − 𝑛𝑘′ 𝜋̅𝑘 )2
~ χ2 (𝑔−2)
𝑛𝑘′ 𝜋̅𝑘 (1 − 𝜋̅𝑘 )

𝑜𝑘

𝑘
: Total value of dependent variable, 𝑜𝑘 = ∑𝑐𝑗=1
𝑦𝑗 .

𝑐𝑘

: The number of combinations of independent variables in the k-th group.

𝜋̅𝑘

: Average estimated probability, 𝜋̅ = ∑𝑐𝑘 𝑚𝑗𝜋̂𝑗 .
𝑘
𝑗=1 𝑛′

(5)

𝑘

𝑛𝑘′

: number of subjects in the k-th group.

𝑔

: number of groups.

Decision
The hypothesis is rejected if 𝐶̂ > χ2𝛼(𝑔−2) or p-value < 𝛼
Conclusion
If it rejects 𝐻0 , it means that with a significance level of 𝛼, the model formed is not suitable in explaining
the dependent variable.
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2.3.3 Simultaneous Test. Simultaneous test is a parameter test conducted to determine the effect of all
independent variables simultaneously on the dependent variable. This test was carried out using the
likelihood ratio test statistic (Hosmer and Lemeshow, 2000). Simultaneous test stages as follows:
Statistical Hypothesis
𝐻0

: 𝛽1 = … = 𝛽𝑝 = 0 (there is no significant effect between all independent variables
simultaneously on the dependent variable).

𝐻1

: there is at least one 𝛽𝑗 ≠ 0, 𝑗 = 1, 2, … 𝑝 (there is at least one independent variable that
significantly affects the dependent variable).

Determine the significance level (α) of 5%.
Test Statistics
𝐺

𝐿0
= −2𝑙𝑛 [ ] ~ χ2(𝑝)
𝐿1
𝑛 𝑛1 𝑛 𝑛0
( 𝑛1 ) ( 𝑛0 )
= −2𝑙𝑛 [ 𝑛
] ~ χ2(𝑝)
∏𝑖=1 𝜋̂𝑖𝑦𝑖 (1 − 𝜋̂𝑖 )(1−𝑦𝑖)

(6)

𝐿0

: maximum likelihood value of the model without independent variables.

𝐿1

: maximum likelihood value of the model with all independent variables.

𝑝

: number of independent variables.

2
Determine the critical region, namely the region to reject H0. The hypothesis is rejected if 𝐺 > 𝜒𝛼(𝑝)
or p-value < 𝛼.

Conclusion
If it rejects 𝐻0 , it means that with a significance level of 𝛼, there is at least one independent variable that
has a significant effect on the dependent variable.
2.3.4 Partial Test. Partial test is a parameter test conducted to determine which independent variables
have a significant effect on the dependent variable. This test was carried out after the simultaneous test
obtained a decision to reject H0. This test was carried out using the Wald test statistic (Hosmer and
Lemeshow, 2000). The stages of partial test as follows:
Statistical Hypothesis
𝐻0

: 𝛽𝑖 = 0 (there is no significant effect between the i-th predictor variable on the response
variable).

𝐻1

: 𝛽𝑖 ≠ 0 𝑤𝑖𝑡ℎ 𝑖 = 1,2,3, … ,6 (there is a significant effect between the i-th predictor
variable on the response variable).

Determine the significance level (α) of 5%.
Test Statistics
2

̂
𝛽

𝑊 = [𝑆𝐸(𝛽𝑖̂ ] ~ 𝑍𝛼/2
)
𝑖

(7)
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𝛽̂𝑖

: the i-th parameter estimator.

𝑆𝐸(𝛽̂𝑖 ) : i-th parameter estimator standard error.
𝑖

: 1, 2, …, 𝑝 where p is the number of predictor variables.

Determine the critical region, namely the region to reject H0. The hypothesis is rejected if 𝑊 > 𝑍𝛼/2
or p-value < 𝛼/2.
Conclusion
If it rejects 𝐻0 , it means that with a significance level of 𝛼, there is a significant effect between the i-th
independent variable on the dependent variable.
3. Results and Discussion
3.1 Overview of Food Insecurity and Household Characteristics of DKI Jakarta Province at the
Beginning of the Covid-19 Pandemic
Food insecurity is a condition of inability to access sufficient and nutritious food for normal and healthy
growth and development of the body due to unavailability of food and/or lack of resources to obtain
food (FAO, 1998). Food insecurity conditions have worsened since the beginning of the Covid-19
pandemic where social restrictions and economic contraction caused many people to lose their jobs and
incomes as well as increasing poverty due to the inability to meet basic needs such as food and shelter
(Wolfson and Leung, 2020). Whereas economic growth and poverty reduction are sustainable solutions
in efforts to alleviate food insecurity (FAO, 1999).
Based on the March 2020 Susenas, as many as 4.47 percent of households in DKI Jakarta Province
are food insecure.

4.47%

Food Insecure
Food Secure
95.53%

Figure 5. Percentage of food insecurity status in DKI
Jakarta at the beginning of the Covid-19 pandemic
Table 1 shows an overview of the household characteristics of DKI Jakarta province at the beginning
of the Covid-19 pandemic. Based on the table of research results, DKI Jakarta province households at
the beginning of the Covid-19 pandemic were dominated by non-poor households, which were 96.79
percent, while poor households were 3.21 percent. The majority of households in DKI Jakarta have no
more than four members, namely 77.34 percent of households.
Households in the DKI Jakarta province are still dominated by male household headed with a
percentage of 83 percent, working household headed with a percentage of 84.73 percent, and household
headed with a high school education and above with a percentage of 62.67 percent. However, household
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participation in social security ownership is still low, it is recorded that more than 85 percent of
households do not have social security.
Table 1. General description of household characteristics of DKI Jakarta province
at the beginning of the Covid-19 pandemic
No.
1
2
3

Variable

Category

Poverty status of the household
Employment status of the head
of household
Education level of head of
household

4

Gender of head of household

5

Number of household members

6

Social security ownership

Poor
Not poor*
Not working
Working *
< high school
≥ high school *
Female
Male *
> 4 people
≤ 4 people
Don’t have
Have *

Percentage
3.21%
96.79%
15.27%
84.73%
37.33%
62.67%
17%
83%
22.66%
77.34%
85.70%
14.30%

* reference category
Table 2 shows the percentage of household food insecurity in DKI Jakarta province based on
household characteristics at the beginning of the Covid-19 pandemic. Based on table 2, it can be seen
that the status of poverty greatly affects the condition of household food insecurity. A total of 20.70
percent of poor households are food insecure. Meanwhile, the percentage of food insecurity in non-poor
households is only 4.35 percent.
When viewed from the gender of the head of household, employment status, and education level, the
condition of food insecurity is more experienced by households with female head of household, not
working, and with high school education and below. Based on the gender of head of household, 5.56
percent of households with female head of household experience food insecurity. Based on the
employment status of the head of household, 6.62 percent of the households with the head of household
do not work experience food insecurity conditions. Based on the education level of the head of
household, 7.63 percent of households with a household headed with a high school education and below
experience food insecurity conditions.
When viewed from the number of household member and social security ownership status, the
condition of food insecurity is more experienced by households with more than 4 members and do not
have social security. Based on the number of household member, 5.21 percent of households with more
than 4 members experienced food insecurity conditions. Based on social security ownership status, 4.98
percent of households that do not have social security experience food insecurity conditions.
Table 2. Percentage of households in DKI Jakarta province with food insecure status based on their
characteristics at the beginning of the Covid-19 pandemic
No.
1
2
3
4

Variable
Poverty status of the
household
Employment status of the
head of household
Education level of head of
household

Category
Poor
Not poor*
Not working
Working *
< high school
≥ high school *
Female

Food Insecurity
Food
Food Secure
Insecure
20.70%
79.30%
3.94%
96.06%
6.62%
93.38%
4.09%
95.91%
7.63%
92.37%
2.59%
97.41%
5.56%
94.44%

Total
100%
100%
100%
100%
100%
100%
100%
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5
6

Gender of head of
household
Number of household
members
Social security ownership

Male *

4.25%

95.75%

100%

> 4 people
≤ 4 people
Don’t have
Have *

5.21%
4.26%
4.98%
1.47%

94.79%
95.74%
95.02%
98.53%

100%
100%
100%
100%

* reference category
3.2 Variables Affecting Household Food Insecurity in DKI Jakarta Province at the Beginning of the
Covid-19 Pandemic
Firth logistic regression analysis was used to determine the variables that affect household food
insecurity status and the tendency of a household to have food insecurity status by using each
explanatory variable. There are three stages of testing carried out, namely the model suitability test,
simultaneous test and partial test. The three tests used a significance level of 5%.
In the goodness of fit test, the test was carried out with the Hosmer-Lemeshow test to see whether
the model formed was appropriate to explain the food insecurity status of the DKI Jakarta Province
2
household at the beginning of the Covid-19 pandemic. Test statistic value 𝜒𝑐𝑜𝑢𝑛𝑡
obtained is 7.0244.
2
The results then compared with the value of χ (0,05:8) = 15.51, which results in the decision to fail to
2
reject H0, because the value of 𝜒𝑐𝑜𝑢𝑛𝑡
less than the chi-square table value. So it can be concluded that
with a significance level of 5 percent, the model formed is appropriate in explaining the food insecurity
status of the DKI Jakarta province household at the beginning of the Covid-19 pandemic.
Table 3. Goodness of fit test

(1)
Model

2
𝜒𝑐𝑜𝑢𝑛𝑡

df

2
𝜒𝑡𝑎𝑏𝑙𝑒

p-value

(2)
7.0244

(3)
8

(4)
15.51

(5)
0.534

In the simultaneous test, statistical testing on the model is carried out with the likelihood ratio test to
determine the effect of the independent variables on the dependent variable simultaneously. The
statistical value of the deviance test (G) obtained is 197.1. The results are then compared with the value
of χ2 (0,05:6) = 12.59, which results in a decision to reject H0, because the deviance value is greater than
the chi-square value. So it can be concluded that with a significance level of 5 percent, there is at least
one independent variable that affects the food insecurity status of the DKI Jakarta province household
at the beginning of the Covid-19 pandemic.
Table 4. Simultaneous test
Deviance (G) value

df

2
𝜒𝑡𝑎𝑏𝑙𝑒

(2)
197,1

(3)
6

(4)
12,59

(1)
Model

Subsequently, a partial test was conducted to determine the effect of each independent variable on
the dependent variable.
Table 5. Partial test
Variable
Intercept
Poverty status of the household
Not poor *
Poor

𝛽̂
-4.4766

p-value
2.25 x 10-7 **

exp(𝛽̂ )
0.0114

1.5564

2.25 x 10-7 **

4.7419
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Variable
p-value
𝛽̂
Employment status of the head of household
Working *
Not working
0.3223
0.0348 **
Education level of head of household
≥ high school *
< high school
1.0262
1.66 x 10-6 **
Gender of head of household
Male *
Female
0.1579
0.2977
Number of household members 0.0029
0.9379
Social security ownership
Have *
Don’t have
0.9452
0.0006 **
* reference category

exp(𝛽̂ )

1.3803

2.7905

1.1711
1.0029

2.5733

** Significant at α = 5%
Based on the partial test of the six independent variables in table 4, it can be shown that four variables
significantly affect the household food insecurity of DKI Jakarta province at the beginning of the Covid19 pandemic. The significant variables are household poverty status, household headed employment
status, household headed education level, and household social security ownership. The model formed
is as follows.
𝑔̂(𝑥) = −4.4766 + 1.5564𝑋1 + 0.3223𝑋2 + 1.0262𝑋3 + 0.1579𝑋4 + 0.0029𝑋5 + 0.9452𝑋6

(5)

The positive or negative sign on the coefficient of each model parameter indicates the direction of
the relationship between the independent variable and the dependent variable, exp(𝛽̂ ) value (odds ratio)
of each independent variable provides information on the magnitude of the tendency of the independent
variable to the dependent variable in the model. Based on the direction of the relationship on the
parameter coefficients and the odds ratio of each independent variable, it can be shown that:
• In the household poverty status variable, the parameter coefficients are positive and the exp(𝛽̂ )
is 4.7419. This shows that households with poor status have a tendency to be food insecure by
4.7419 times greater than non-poor households assuming other variables are constant. The
results of this study are in line with previous studies which stated a high tendency for poor
households to have food insecurity status (Lee and Frongillo, 2001; Onime and Tamuno, 2021).
• In the variable of household headed work status, the parameter coefficient is positive and the
exp(𝛽̂ ) is 1.3803. This shows that households with non-working head of household have a
tendency to be food insecure by 1.3803 times greater than households with working head of
household assuming other variables are constant. The results of this study are in line with
previous studies which state that employment status has a strong correlation with food insecurity
status (Tolossa, 2010; Etana and Tolossa, 2017).
• In the variable of the education level of the head of the household, the parameter coefficient is
positive and the exp(𝛽̂ ) is 2.7905. This shows that households with household headed with high
school education and below have a tendency to be food insecure by 2.7905 times greater than
households with household headed with high school education and above assuming other
variables are constant. The results of this study are in line with previous studies which state that
better education will increase the chances of households getting a better income so that it will
reduce the level of food insecurity (Nwokolo, 2015; Alves, 2012).
• In the gender of the head of household variable, the parameter coefficient is positive and the
exp(𝛽̂ ) is 1.1711. This shows that households with female head of household have a tendency
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to be food insecure by 1.1711 times greater than households with male head of household
assuming other variables are constant. The results of this study are in line with previous studies
which stated that the gender of the household headed had an effect on household food insecurity.
Abdullah et al. (2017) in Hasanah (2018) states that male household headed are more able to
meet household food needs with the ability to work which on average has a higher income than
women.
• In the variable number of household members, it can be shown that the number of members has
a positive relationship to household food insecurity. The parameter coefficients in table 4 show
that the higher the number of members, the greater the opportunity for households to be food
insecure. When the number of members increases by one person, the household will tend to be
food insecure by 1.0029 times compared to not being food insecure. The results of this study
are in line with previous studies which stated that households with a larger number of members
have greater food needs and tend to be food insecure than households with fewer members
(Babatunde et al., 2007; Mango et al., 2015; Mubyarto, 2003).
• In the social security ownership variable, the parameter coefficient is positive and the exp(𝛽̂ )
is 2.5733. This shows that households that do not have social security have a tendency to be
food insecure by 2.5733 times greater than households that have social security assuming other
variables are constant. The results of this study are in line with previous research which states
that households protected by social safety nets tend to experience a reduction in food insecurity
(FAO, 2011; Schmidt, Sheppard & Watson, 2016).
4. Conclusion
Based on the results and discussion, there are several conclusions obtained:
1. There are still 4.47 percent of households in DKI Jakarta Province with food insecure status at the
beginning of the Covid-19 pandemic.
2. In general, households with food insecurity status are poor households, do not have social security,
the head of the household doesn’t work, and the head of the household has less than high school
education.
There are several suggestions given based on the research:
1. The need of the Government's efforts together with the community to develop job opportunities
through labor-intensive industries that are able to absorb a lot of workers.
2. Improving the quality of human resources through skills training, free courses, and fostering an
entrepreneurial spirit so that after participating in the skills training, they can develop their potential
to create jobs.
3. Steps are needed to increase community participation in the ownership of social safety net as an
effort to reduce household food insecurity.
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