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FOOD AND AGRICULTURAL SECTOR IN INDONESIA’S ECONOMIC
GROWTH DURING COVID-19 PANDEMIC: AN ARDL APPROACH

Purpose. Global-scale financial crises, either in the financial sector itself or in other fields such
as zoonotic disasters, in the form of the spread of viruses resulting in deaths and significant economic
contraction, are becoming more frequent and are expected to occur in the future. This study aims to
assess the crisis’s impacts, in this case, COVID-19 pandemic, on the food and agriculture sector’s
role in Indonesia’s economic growth.

Methodology / approach. This study used ARDL bound test to cointegration approach to
analyze whether COVID-19 pandemic had a negative impact on Indonesia’s economic growth with
regard to the food and agricultural sector. The relation pattern of particular interests includes (i) the
relation between agriculture and economic growth, (ii) the relation between food and beverage
industry and economic growth, and (iii) the causal relation between agriculture, food and beverage
industry, and economic growth.

Results. In the long run, economic growth, agricultural output, and food and beverage
industry’s output have a dynamic causal relation (bi-directional causality). Partially, COVID-19
pandemic influences economic growth negatively but insignificantly. However, the effect is
simultaneously significant, but the regression coefficient is very small, and not strong enough to
disrupt the positive effect of agricultural output and food and beverage industry ’s output. COVID-19
does not negatively influence agricultural production and food and beverage industry as the
regression coefficients are positive, insignificant, and very small.

Originality / scientific novelty. This research is the first (particularly in Indonesia) to analyze
COVID-19’s impacts on economic growth with regard to food and agriculture sector using an
econometric operation with time series statistical data, covering data during the pandemic.
Therefore, the parameter test results have higher predictability.

Practical value / implication. This study presents evidence that COVID-19 pandemic influences
economic growth not through disruption of production in the agriculture and food and beverage
sectors, but induction by demand. Therefore, the most appropriate policy to deal with the crisis is to
simultaneously handle health aspect as the source of crisis and maintain demand for agricultural and
food products directly through fiscal stimulus in the form of social safety net for poor and near-poor
households and indirectly through supporting micro, small and medium enterprises (MSMES) from
bankruptcy in the prevention of mass unemployment. In the future, however, there will be a need to
further study agricultural resilience by subsector and investigate food and beverage industry s role
in an open economic model. In addition, it is quite advisable to further study the impacts of the
government’s safety net program in the form of basic food assistance and delivery cost subsidy for
online shopping to stimulate demand-driven growth that can support farmers in production and
service demand through contactless marketing.

Key words: food and agricultural sector, economic growth, financial crisis, COVID-19
pandemic and agriculture, Indonesia’s economy.

Introduction and literature review. Globalization, which makes countries
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interdependent, contributes to global economic prosperity through trade liberalization
and capital transfer [1-3]. On the other hand, however, globalization also creates the
risk of vulnerability to economic shocks. Close economic linkages result in immediate
contagious effect, where a financial/economic crisis/shock in one country has harmful
transmission in various countries without distinguishing between those with
developing or advanced economies [4; 5]. Because of such negative impacts, some
criticize globalization [6]. Financial crises have occurred more frequently and at shorter
intervals [7]. There were 11 financial crises from 1901-1990 (in 90 years), but in the
last 30 years (1991-2019), the world had suffered 18 financial crises, 11 of which
occurred in the 21st century (2001-2019). As [8] has mentioned, the next financial
crisis is imminent — we do not know where it is coming from.

Financial crises no longer only originate from the financial sector, but also from
external factors such as zoonotic disasters like viral spread resulting in death and
significant economic contraction [9; 10]. The world has witnessed Flu development
since Spanish Flu in 1918, followed by Asian Flu (1957), Hong Kong Flu (1986),
Avian Flu (H5N1 and H7N7) since 1997, SARS (2002), Mexican Flu (HIN1) in 2009
and Corona (COVID-19) in 2020 and 2021. Biological disasters, in this case, the spread
of various types of Flu, show a high frequency and fast emergence of new types of
viruses. On this basis, [11] warns that “the flu pandemic is at our doorstep”. Thus, a
zoonotic disaster such as the COVID-19 outbreak is not accurately called a black swan
event [12], and therefore measures need to be prepared to deal with their future
reoccurrence [13; 14].

The COVID-19 pandemic is a disaster in almost all fields, including [15-18]:
health, environment, social, and global economy. Likewise, the pandemic has had an
uneven impact on industries and businesses, affecting the workforce and individual
economy [12; 19]. Close-contact industry and service are the areas affected the most,
e.g. [6]. To restrain the viral spread through personal contact, almost all governments
throughout the world implemented quarantine measures covering [20]: school closure,
workplace closure, cancellation of public events, restriction of public gatherings,
restriction of internal movements, and international travel control. The lockdown and
mobility restrictions created economic stress, resulting in a pandemic-induced
recession and mass job losses and, subsequently, a shortfall in income [21; 19; 17].

Various sectors have implemented work-from-home recommendations in order to
hold down the spread of COVID-19. However, working from home is impractical for
the food and agriculture sector since its various stages of operations require workers’
presence on site regularly. Thus, the pandemic will shock the supply and demand parts
of the market through disruption in at least one of the five phases of the food supply
chain [15], including agricultural production, postharvest handling, processing,
distribution / retail / services, and consumption. In the production phase, farmers in
developed countries face situations that contrast with those in developing countries,
especially in Asia. In European countries, Canada, and the United States, farmers are
generally unable to do their activities due to lack of seasonal workers for non-food crop
cultivation such as fruits and vegetables that rely on hired labors for planting and
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harvesting [16]. In Asian countries such as India, where small farms dominate, the
pandemic’s impact on agricultural production is minimal as labors available from
family members are plentiful. Lockdowns have forced migrant workers, as well as
small-scale shopkeepers, to close their businesses and return home in reverse migration
[22]. This phenomenon is more popularly known as de-urbanization in Pacific Island
Countries [23]. Furthermore, most small farmers run their farms like usual, continuing
to grow the same crops with nothing changing in input use [24].

Disruptions in the distribution phases occur in all countries for two reasons,
domestically due to travel restrictions and internationally many countries close their
borders in the prevention of viral spread. In a looser form, there is mandatory two-week
quarantine for people from abroad. This reduces exports, especially perishable
agricultural products such as fruits and vegetables. Disruptions in the procurement of
agricultural products for raw materials in the food processing industry have hampered
food production, disrupting the global food system [25]. This way, [17] believes that
disruption in distribution — especially agri-food products — can potentially be as
damaging as the pandemic itself. VVarious studies conclude that COVID-19 is negatively
Impacting agriculture across all four pillars of food security — availability, access,
utilization, and stability / reliability [26; 19; 27]. The reason is that the pandemic has
threatened people’s food security worldwide and may potentially magnify the acute
hunger caused by war-induced conflict and climate change [22]. Thus, COVID-19
pandemic has widely exposed the global agri-food system’s vulnerability to shocks and
stresses [16] which before COVID-19 pandemic was already facing serious threats in
the context of global food and nutritional security [19]; in other words, COVID-19
pandemic has put the global food supply system under the severe strain [22].

Indonesia is not exempted from COVID-19’s impact. Its proximity to China and
the close relation between governments, businesses, and personal ASEAN fellows have
resulted in very high mobility of capital, goods, and persons across ASEAN countries.
Even in case of slow discovery of virus transmission and the spread is concentrated in
Java and some big cities outside Java, this is more due to Indonesia’s geographical
condition as an archipelago. The Indonesian Government has also implemented various
restrictions to halt the virus transmission internally and externally from abroad. This
step will shock the economy, including the food and agriculture sector.

The food and agriculture sector are one key sector of Indonesia’s economy. This
sector contributed about 20 % to the 2019 GDP (prior to the COVID-19 pandemic),
where the agricultural sector decreased while the food and beverage manufacturing
sector increased to offset the decline agricultural sector. Nevertheless, agriculture's
overall contribution to GDP is more significant since the food industry relies on
agricultural inputs to contribute added value to the economy. In addition to food and
beverage manufacturing, sectors related to agriculture include food services and eating
and drinking places. In USA’s experience, agricultural food, and related industries
contributed about ten times the output of America’s farms to GDP [28]. Besides, for
most Indonesian households, farming, and plantations remain the vital source of
income. In 2022, the agricultural sector provided jobs to approximately 40.6 million
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Indonesians, representing 30 % of the country’s total labor force. Thus, agriculture is
still the sector contributing the most to employment, followed by the wholesale and
retail, industry, and eating and drinking sectors, 19 %, 14 %, and 7 %, respectively.

Given the strategic position of Indonesia’s food and agriculture sector, it is essential
to understand COVID-19 pandemic’s impact on this sector. The research results are a
provision to address the possibility of external shocks due to financial crises and zoonotic
disasters that have recently shaken the world economy and are likely to repeat.

The agricultural sector plays a key role in Indonesia’s economy due to its positive
Impact on economic growth and other sectors’ growth [29]. Thus, agriculture can be
classified as an engine of growth, and the agriculture-driven growth hypothesis applies
in Indonesia [30]. Whether the impact of agriculture (raw material production) and
processed goods (food and beverage industry) on Indonesia’s economic growth is
disrupted by COVID-19 pandemic is this study’s main question.

So far, many studies on the impact of COVID-19 on agriculture are mostly in the
form of literature reviews both at global level such as [15; 27; 31] and [32] and more
specifically at national level such as [33] for the United States, [34] for Turkey, and
[35] for India. Research employing econometric analysis is still greatly limited to
cross-section data collected from primary data, which cannot provide long-term
predictions such as [16] comparing the impact and response of adaptation in the US,
Norway, and China; [25] examining agricultural resilience in California with special
attention to agricultural marketing aspects; [22] in India; and [36] in Nigeria. This study
is the first (at least for Indonesia) to use time-series data, covering 11 observations on
a quarterly basis during COVID-19 pandemic, the first quarter of 2020 to the third
quarter of 2022 (Q1 2020 to Q3 2022) using a dummy variable to cover include more
than 30 observations. Hence, it is feasible to carry out econometric operations properly.

The purpose of the article. This study aims to assess the impact of COVID-19
on the food and agriculture sector’s role in Indonesia’s economic growth with a specific
formulation: to find out the causal relation between agricultural sector’s output, food
and beverage manufacturing’s output, and Indonesia’s economic growth during
COVID-19 pandemic.

Methodology. To analyze food and agriculture sector’s role in economic growth,
we broke food and agriculture sector down into agricultural output (Agri), and food and
beverage manufacturing output (FnB); Gross Domestic Product (GDP) represented
economic growth. Studies have been conducted to identify the causal relationship
between GDP and constituent variables (pseudo-supply-side analysis: agricultural and
economic growth) by [37] for North Cyprus and [38] for Tunisia. Observations during
the COVID-19 pandemic used dummy variables with the value one, i.e., from Q1 of
2020 to Q3 of 2022, while data before 2020 were zero. Quarterly data on GDP,
agricultural output (Agri), and food and beverage manufacturing output (FnB) are
available in “Statistik Ekonomi Keuangan Indonesia” (Indonesian Economic and
Financial Statistics) published monthly by Bank Indonesia (Indonesia’s Central Bank).
The whole data are in billions of Rupiah (IDR) at constant prices (2010=100) and
transformed into a logarithm. The analysis covers 31 quarters for eight years (2015—
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2022).

The cointegration and error correction model is superior to the traditional
regression method in determining the effect of one variable on another, since [39]:
(i) cointegration techniques test the long run theoretical relation between variables and
Granger causality between variables, while traditional regression techniques only make
assumptions of the theoretical relationship between variables, (ii) financial variables
are mostly non-stationary, thus, ordinary regression operations on such variables will
have invalid results, given that statistical tests such as t-ratio and F-statistics are
statistically invalid when applied to non-stationary variables. Regression operations in
the differential form of these variables will solve one problem, while regression
operations in the variables in their differential form will effectively eliminate the long-
run trend. Thus, differential regression variables only capture short-term, cyclical, or
seasonal effects. Regression in differential form does not test long-run or theoretical
relations, (iii) the data empirically prove causality in cointegration, whereas in
traditional regression, causality is only a presumption.

This study employed the autoregressive distributed lag (ARDL) bound test to
cointegration. The ARDL approach was an OLS-based dynamic econometric model.
This model is considered superior for small samples and does not require stationary
variables to be of the same order as long as they are in 1(0) and 1(1) [40; 41].

Unit root test was used to check whether variables were stationary. If the variable
were not stationary [42]: (i) the behavior studied was only limited to the period under
observation. Thus, each variable was a particular episode that was unlikely to be
generalized for other time periods, thus it had little practical value for forecasting
purposes, (ii) the analysis carried out would produce an invalid or nonsensical
regression. The most prevalent unit root test is the augmented Dickey-Fuller (ADF)
test. In brief, [43] formulates the order p ADF regression as follows (1):

AYi=a+u(l-0)—A- O+ I hidVii+a, (1)

which is a combination of three Dickey-Fuller tests, including random walk,
model without drift, and model with drift [42]. In equation (1), Y is the time series
variable, & is the white noise error term and p is chosen that the residuals of the
equation, &, are not serially correlated. In practice, model selection criteria such as

Akaike information criterion (AIC), or Schwarz Bayesian Criterion (SBC), are used to
select p. The unit root hypothesis is:
Ho: @ = 1 against Hi: |@| < 1.

According to [44], Phillips-Perron (PP) unit root test is more robust in an error
term process. The PP unit root test is an extension of Dicky-Fuller test. The PP test
corrects serial correlation and heteroscedasticity in the error term of the test regression
equation (1). The PP unit root test operation steps, models with intercept and with and
without trend can be observed in [43].

The ARDL model can generate a dynamic error correction (ECM) model that
integrates short-run dynamics and long-run equilibrium through a simple transformation.
This advantage makes ARDL bound test to cointegration increasingly popular and
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widely used recently [44-48]. According to [39], ARDL bound test approach gives
efficient and reliable results once a single equation cointegration relation exists among
the variables. The Granger procedure also tests the direction of causality in the vector
error correction (VECM) models. If a set of variables is cointegrated, they are guaranteed
to have an error correction term (ECT). The advantage of VECM is the reintroduction
of information lost due to difference in time series. This step is crucial for investigating
short-run dynamics and long-run equilibrium.

Equation (2) presents the long-run relationship between economic growth and
food and agriculture sector:

GDPt :ﬂo + ﬂl Agrit + ﬂz FnB: + DUM + &. (2)

The ARDL bound test to cointegration model, which is an unrestricted ECM
(error correction model) for equation (2), is formulated in equation (3):

A GDPt = fio + 1 Agriea + f2 FnBea + X7, ai AGDPvi +Y1_, aj AAgriv; +

+ Y1 ak AFnBwx + DUM + &, (€))
where p, g, and r are the optimal lags with their respective variables and &; IS the
error term. The bound testing procedure tests the joint F-statistics of the null hypothesis
of no cointegration relation:
Ho: p1=p.=0, against the alternative Hi: B1#p2#0

The cointegration test results from the F-statistics obtained using the ARDL
bound test are found. If the F-statistics is higher than the upper critical bound (UCB),
there is cointegration, but if it is lower than the low critical bound (LCB), there is no
cointegration among the variables [41; 48]. The long-run relations are inconclusive if
LCB<F-statistics<UCB [49]. In case of evidence of a long-run relation (cointegration)
between the variables, the steps to estimate the long-run and the short-run models are
presented in equation (4):

A GDPt= o+, ai AGDPyi +X]_, aj AAgrivj + Yi—y ak AFnBix + DUM
+ w ECTi1 + &, 4
where y is the coefficient of error correction term (ECT), representing the
variable’s adjustment speed to long-run equilibrium after a shock.

The long-run and short-run causality between agricultural output, food and
beverage manufacturing output, and economic growth is investigated using Granger
causality with vector error correction. Granger causality is expressed in matrix form,
as formulated in the model in equation (5):

GDPt 81 0(11 a12a13 61 GDPt—l ,u-lt
(1-L)|Agr:|=|&]|+ Zzl;l (1-1L) [ﬂm .Bzzﬁ23] + 16, |AgTe—1 | ECTeat [H2e|, (5)
FnB, &3 V31V32V33 631 LFnB,_4 M3t

where (1 — L) is the difference in operator. Long-run causality is determined by
the significance of the lagged error coefficient, while short-run causality is determined
by the significance of the F-statistics using the Wald test.

Results and discussion. First of all, this section describes the spread of COVID-
19 in Indonesia, along with the food and agriculture sector’s condition during the
pandemic. This is followed by the analysis on the correlation between the agricultural
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sector, food and beverage manufacturing, and economic growth using ARDL
approach. The ARDL approach was performed in the following steps: unit root test,
cointegration test, and causality analysis.

COVID-19 Spread in Indonesia. Various efforts had been conducted to prevent
COVID-19 entry into Indonesia, especially at cross-country entry points such as seaports
and airports, but Indonesia could not isolate itself from the COVID-19 pandemic. The
first case was confirmed on 2 March 2020, and the first death case was confirmed on
11 March 2020, coinciding with WHQ’s declaration of COVID-19 as a global pandemic.
In just one month, the whole 34 Indonesian provinces reported the viral spread. Until Q3
2022, Indonesia went through three different major infection waves which are closely
related to viral mutations with different variants, including: Q1 2021 (Alpha Wave)
reaching peak in the fourth week of January, Q3 2021 (Delta Wave) in the second week
of July, and Q1 2022 (Omicron Wave) in the second week of March [50].

The Indonesian Government declared COVID-19 a non-natural disaster on
14 April 2020 under Presidential Decree No. 12. On that day, the total cases reached
4,839, with 400 total deaths and 60 daily deaths. Besides, the mitigation measures
through mobility restrictions and health campaigns such as wearing masks, washing
hands with soap, and social distancing/avoiding crowds, the government also launched
a program called the national economic recovery with components covering basic food
aid, wage subsidies, pre-employment cards, etc., including online shopping fee
subsidies, aiming to drive the economy and maintain food security for those affected,
countless informal sector workers who practically ceased their activities. In 2020 there
were 56.64 % workforce in the informal sector.

As the consequence of the pandemic, from 2020 to 2022, labor statistics show the
formal sector contracted by 6 %. The informal sector increased by 15.6 %, indicating that
the government’s various economic recovery programs played a more significant role in
boosting the economic activities in the informal sector, including opening up opportunities
for those laid off from the formal sector to start businesses in the informal sector.

Vaccination, a permanent solution to the COVID-19 pandemic, had only been
implemented in Indonesia from 13 January 2021, targeting four vaccine doses for every
person. As the vaccination started, the cases had reached over 850,000, with death toll
up to 25,000 people. Until the end of 2022, 87.5 % of the population had been
vaccinated with one dose, and 73.5 % had been fully vaccinated (two doses).
160 thousand people died, and 6.65 million were infected [51].

Indonesia’s Food and Agriculture Sector during COVID-19 Pandemic. Overall,
Indonesia’s economy went into recession in Q2 2020 when there was little
understanding of COVID-19, so information on mitigation measures needed greater
consistency. For example, the health ministry stated that those healthy did not need to
wear medical masks. Only those sick and health workers were to wear masks. In the
face of this misunderstanding, many local governments took measures, some even
applied lockdowns by closing cross-regional roads and curfew to main urban roads.
This step paralyzed the economic activities, while on the other hand, the government’s
economic recovery policies were still formulated, especially related to the target groups
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and distribution mechanism. Indonesia’s GDP contracted 5.32 % year-on-year by Q2
2020. GDP continued to recover, but until Q3 2022, the GDP growth was below the
pre-pandemic trend, as shown in Figure 1.
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Figure 1. Indonesia’s economic growth during COVID-19 pandemic compared
to pre-pandemic trend (in Billion IDR, 2010 = 100)

Source: author’s estimation.

The agricultural output shows a seasonal oscillatory pattern. Production peaks in
the second quarter each year, then declines and reaches the lowest point in the fourth
quarter to increase again in the next quarter. This pattern applied to pre-pandemic and
did not change during the pandemic. This seasonality applies to the five main
agricultural sub-sectors: food, horticulture, plantation, livestock, and fisheries. Table 1
presents the growth of agricultural output per subsector year-on-year (y-o-y) and
quarter-on-quarter (g-0-q).

Table 1
Indonesia’s agricultural output growth per subsector 2019-2022, %
Food Horticulture Plantation Livestock Fisheries

Year | Quarter
y-0-y | 9-0-q | y-0-y | 4-0-Q | y-0-y | -0-q | y-0-y | ¢-0-Q | y-0-y | (-0-Q
Q1 -6.02 | 73.49 | 6.18 7.06 3.36 | -0.03 | 7.87 8.84 5.66 1.88
2019 Q2 5.05 | 10.70 | 6.06 | 23.79 | 450 | 28.14 | 7.70 4.22 559 | -0.26
Q3 -4.73 | -11.27 | 12.38 | 6.96 496 | 1041 | 7.69 0.49 5.68 1.90
Q4 -1.08 | -41.95 | 492 |-2599 | 523 |-25.60| 7.86 | -5.38 | 5.50 1.88
Q1 -10.25 | 57.40 | 2.61 4.70 3.97 | -1.22 | 2.68 3.62 352 | -0.03
Q2 924 | 3474 | 094 | 21.78 | 0.18 | 23.46 | -1.90 | -0.43 | -0.63 | -4.26

2020 Q3 724 |-12.89 | -1.23 | 4.66 0.68 | 1097 | -024 | 219 | -1.03 | 150
Q4 26.06 | -81.76 | 785 |-19.18 | 114 | -2526 | -1.88 | -6.93 | 1.06 4.03
Q1 12.24 | 40.14 | 3.27 0.26 217 | 022 | 212 784 | -131 | -2.37
2021 Q2 -7.97 | 1048 | 185 | 2010 | 032 | 21.23 | 6.74 4.08 9.69 6.41

Q3 -5.66 | -10.71 | -5.22 -2.60 8.33 19.83 | -2.47 -6.63 4.55 -3.25
Q4 -13.96 | -37.77 | 3.80 | -11.50 | 2.28 | -29.44 | -5.24 | -9.58 8.99 8.44

Q1 -0.08 | 62.74 3.31 -0.20 -0.24 | -2.68 6.92 21.69 | -0.51 | -10.89
2022 Q2 1.11 11.81 1.23 17.67 0.68 22.35 3.56 0.81 2.73 9.87

Q3 -7.97 | -18.73 | 5.56 1.57 2.74 22.28 7.40 -3.17 6.38 0.19

Source: author’s calculation.
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Table 1 shows Indonesia’s agricultural production is not affected by COVID-19
pandemic as generally occurring in Asia [22; 24]. Overall, the agricultural sector’s
GDP growth follows the pre-pandemic trend. Every second and third quarters are
above the trend, and the fourth and first quarters are below the pre-pandemic trend, as
shown in Figure 2.
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Trend Pre-Pandemic ® Agriculture Output (observation)

Figure 2. Indonesia’s agricultural output growth during pandemic COVID-19

compared to pre-pandemic trend
Source: author’s calculation.

As numerous studies have reported e.g. [6; 21; 52; 26; 19], the restrictive
measures to deal with the spread of COVID-19 had disrupted the economic activities
in service and manufacturing sectors which were close-contact-related. The food and
beverage manufacture also belongs in this category at a certain level. Likewise, during
a pandemic, this sector always recorded positive growth (year-on-year) that continued
since Q1 2014. Meanwhile, the quarter-on-quarter growth tends to follow the
agricultural sector’s seasonal pattern as the supplier of raw materials, which posts
negative growth in the 4th quarter each year. The food and agriculture exports had
positive growth (year-on-year) during the pandemic after having pressure from 2018-
2019 due to the USA-China trade war (in 2018, the US and China imposed high import
tariffs on each other, and these retaliatory actions evolved into a US-China trade war)
[53]. Bilateral trade disputes have far-reaching consequences beyond the countries
involved in the dispute and beyond the restricted commodities [54]. The negative
spillover impacts of this trade war on Indonesian exports are as described by [55].
Likewise, the quarter-on-quarter growth contracted in six out of the 11 quarters
observed. Thus, trade barriers such as closing borders and quarantining ports for two
weeks also affect Indonesia’s exports even on practically non-perishable goods such as
CPO (crude palm oil) and crumb rubber. Indonesia’s food and agricultural exports
grew 34.81 % (quarter-on-quarter) and 12.36 % (year-on-year) in quarter 3 of 2022.
Indonesia’s GDP growth, along with selected components including agricultural
output, food and beverage manufacturing, and food and agricultural exports, is
presented in Table 2.
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Table 2

Indonesia’s GDP growth and selected sectors, 2018-2022, %

. Food and Food and Agric.
Year Quarter GDP Agriculture Beverage Exportg

y-0-y g-0-q y-0-y g-0-q y-0-y g-0-q y-0-y g-0-9
Q1 5.06 -0.41 3.34 16.41 12.77 -0.77 -9.54 -10.39

2018 Q2 5.27 4.21 4.74 10.02 8.39 4.46 -4.59 -8.28
Q3 5.17 3.09 3.67 3.21 8.10 3.45 -0.35 14.03

Q4 5.18 -1.69 3.92 -21.39 2.74 -4.20 -10.01 -4.00
Q1 5.07 -0.52 1.86 14.10 6.77 3.13 -13.65 | -14.01

2019 Q2 5.05 4.20 5.33 13.77 7.99 5.65 -13.22 -7.81
Q3 5.01 3.05 3.06 0.99 8.33 3.78 -13.49 13.68

Q4 4.96 -1.74 4.24 -20.48 7.95 -4.54 3.70 15.08

Q1 2.97 -2.41 -0.02 9.43 3.94 -0.70 9.96 -8.82

2020 Q2 -5.32 -4.19 2.15 16.24 0.22 1.87 7.85 -9.59
Q3 -3.48 5.05 2.17 1.01 0.66 4.23 11.40 17.42

Q4 -2.17 -0.40 2.63 -20.13 1.66 -3.59 26.30 30.47

Q1 -0.70 -0.94 3.45 10.31 2.45 0.07 38.42 -0.07

2021 Q2 7.07 3.31 0.53 12.95 2.95 2.37 59.19 3.98
Q3 3.51 1.55 1.43 1.92 3.49 4.78 74.86 28.98

Q4 5.02 1.06 2.28 -19.46 1.23 -5.69 27.53 -4.85

Q1 5.01 -0.95 1.19 9.14 3.75 2.56 15.53 -9.47

2022 Q2 5.44 3.72 1.37 13.15 3.68 2.30 7.50 -3.24
Q3 5.72 1.82 1.65 2.20 3.57 4.67 12.36 34.81

Source: author’s calculation.

The Nexus between Agriculture, Food and Beverage Manufacture and Economic
Growth. An ARDL bound test was employed to estimate the effect of agriculture’s
output and the output of food and beverage manufacture on economic growth and their
causal relation. The unit root test was conducted to ascertain that there were no
variables stationary in order two [I(2)], or more. This study used two different test
tools, ADF (augmented Dicky-Fuller) and PP (Phillips-Perron), with and without trend.
Table 3 displays the test results. All variables are stationary at 1(0) or 1(1). According
to Phillips-Perron, all variables (GDP, agriculture’s output and food and beverage
manufacture’s output) are stationary at 1 % level of significance at the first different
intercept and intercept and trend. The unit root results render the ARDL technique valid
in estimating food and agriculture sector’s influence on Indonesia’s economic growth.

Table 3
Unit root test result
Variable ADF PP
Intercept Trend and Intercept Intercept Trend and Intercept
GDP -0.9729 -3.1037 -1.5009 -3.0738
Level Agri -2.9544* 0.2921 -4.3143*** -8.0966***
FnB -2.3351 -1.2824 -2.3121 -3.1994
First A GDI_’ -7.4852*** -7.3663*** -7.4959*** -7.5695***
difference A Agri -0.7670 -69.8297*** | 10.6932*** -10.4437***
A FnB -1.6672 -2.6433 -8.1541*** -8.9162***
Note. *, ** and *** are significant at p < 0.1, p < 0.05, and p < 0.01, respectively.
Source: author’s computation using EViews 10.
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Table 4 displays the ARDL bound test results as formulated in equation (3). It is
obvious that all of the three equations produce F-statistics bound test values higher
than the upper critical bound at 1 % confidence level. Thus, we may conclude there is
a long-run relation among the variables.

Table 4
ARDL cointegration test results
Estimated models Optimal lag length F-bound test Decision
GDP | Agri, FnB, DUM (1,0,1,0) 13.7166 Cointegration
Agri | GDP, FnB, DUM (1,110 18.8684 Cointegration
FnB | GDP, Agri, DUM (1,0,0,0) 18.4200 Cointegration
Significant (finite sample, n = 30)
Lower bound, 1(0) Upper bound, I1(1)

Indicators 10% 2.676 3.586

5% 3.272 4.306

1% 4.614 5.966

Source: author’s computation using EViews 10.

Confirmation of the long-run cointegration relation is a condition for using ARDL
to estimate the long-run model. As a result, there is a tendency for the variables to move
together toward the long-run equilibrium. Table 5 presents the results of coefficients
estimated using the ARDL model and the results of the error correction model (ECM),
respectively. In the long run, agriculture and food and beverage manufacture positively
and significantly influence economic growth. The food and beverage industry’s
influence is greater on economic growth than agricultural output, where 1 % growth of
the food industry will lead to 0.23 % economic growth, while an increase in agricultural
output will only contribute 0.10 % respectively. COVID-19 pandemic negative
influences economic growth, but this impact is insignificant. However, the
simultaneous effect of COVID-19 pandemic and agriculture and food and beverage
manufacture is significant on Indonesia’s economic growth. In the short run, only
agriculture has a causal relation with economic growth. The system will return to long-
run equilibrium in case of short-run shock, at adjustment speed of 48.60 % per quarter.

Table 5
Results of coefficient estimation of long- and short-run economic growth
equation
ARDL Regression ECM Regression
Dependent variable: GDP, ARDL (1,0,1,0) Dependent variable: A GDP
Indep_endent Coefficient t-statistic Indep_e ndent Coefficient t-statistic
variable variable
GDPy; 0.5140 3.6549*** A Agri 0.1022 5.8433***
Agri 0.1022 2.2085** ECT -0.4860 -8.9450***
Agri 0.0634 2.0717**
FnB 0.2320 2.0549**
DUM -0.0124 -1.6012
R?=10.9731
F-stat = 173.9342 ***
Residual diagnostic: there is no heteroscedasticity, serial correlation, autocorrelation, or partial correlation.

Note. *** ** and * are significant at p < 0.01, p < 0.05, and p < 0.1, respectively.
Source: author’s computation using EViews 10.
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The stability test on the economic growth model, as presented in Table 5, is stable
according to CUSUM (the cumulative sum of recursive residuals) and CUSUMSQ (the
cumulative sum of squares of recursive residuals). Figure 3 presents the test results.
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Figure 3. Stability test of economic growth model
Source: author’s computation, EViews 10.

Cointegration in a model indicates that at least one independent variable has a
causal relation with the dependent variable. The analysis continued with the ARDL-
Granger test, of which results are shown in Table 6. The three variables have a long-
run causal relation, and their causality is bi-directional (dynamic relation). There is no
significant impact of COVID-19 in all of the three equations, as the DUM’s (dummy
variable represented the situation during COVID-19 pandemic) coefficient is
insignificant. However, in the short run, only agriculture has a causal relation with
economic growth (GDP). Meanwhile, economic growth has a causal relationship with
agriculture in the short- and long-run. In contrast, the causal relation between economic
growth and food and beverage manufacture only appears in the long run.

Table 6
ARDL-Granger causality analysis
Dependent ARDL Short run causality (F-stat of Wald-test) ECT
variable optimal lag A GDP A Agri A FnB DUM
A GDP (1,0,1,0) - 0.1022** 0.2320 -0.0124 -0.4860***
A Agri (1,1,1,0) 1.5431** - 1.5321*** 0.0323 -1.1971***
A FnB (1,0,0,0) 0.5631 0.2037 - 0.0063 -0.4976***

Note. *** ** and * are significant at p < 0.01, p < 0.05, and p < 0.1, respectively.
Source: author’s computation using EViews 10.

The three variables have a long-run causal relation, and their causality is bi-
directional (dynamic relation). Highlighting the short-run causal relations between
these variables, the information in Table 6 is presented in the form of drawing as in
Figure 4.

The economic growth model in equation (2), of which regression estimation
results are as shown in Table 5, indicates a dummy variable representing COVID-19
pandemic does not change the agriculture and food industry sectors’ role in Indonesia’s
economic growth, as the results of studies by [29; 30]. Both agriculture and food and
beverage manufacturing positively and significantly influence Indonesia’s GDP with
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food processing industry sector’s greater contribution.

Z

Agricultural Food and Beverage
Output Manufacture

Economic
Growth

Figure 4. Short-run ARDL-Granger causality of agricultural output, food and
beverage manufacture’s output and economic growth

Source: built by the author.

A1 % increase in food and beverage manufacturing output and agricultural output
will have GDP increased by 0.23 % and 0.10 %, respectively. The dummy variable’s
regression coefficient is negative, indicating that COVID-19 pandemic negatively
influences Indonesia’s economic growth despite its partial insignificance.
Nevertheless, COVID-19 pandemic’s negative effect cannot be disregarded completely
considering that simultaneously, along with agricultural production and food industry,
COVID-19 pandemic has a significant effect as indicated by the F-test of regression
estimation which is significant at 1 %. Likewise, with a regression coefficient of -0.01,
COVID-19 pandemic is not strong enough to disrupt the influence of agriculture and
food processing industry on Indonesia’s economic growth. In the short run, COVID-
19 pandemic’s effect does not appear at all.

The economic growth with regard to the food processing industry sector’s
production partially and simultaneously shows a positive and significant impact on the
growth of Indonesia’s agricultural sector. Although the agricultural sector’s
contribution to GDP decreases continuously, agriculture still serves a crucial role as
food provider to satisfy household’s needs for private consumption, which is the main
component of Indonesia’s GDP from the demand part, and as supplier of raw materials
for food industry. A 1 % increase in GDP will encourage the agricultural sector to
stimulate an increase in production by 1.54% while food and beverage
manufacturing’s output growth will encourage an increase in agricultural output by
1.53 %. COVID-19 pandemic has no negative impact on agricultural production as
indicated by the dummy variable’s positive but insignificant regression coefficient.
This confirms the estimate of [20] that the pandemic hit less agriculture in China,
Indonesia, and Lao PDR.

In analyzing the pandemic conditions, in the short run the estimated regression
coefficients on the agricultural output equation can also be interpreted in reverse, i.e.
if Indonesia’s economy contracts by 1 %, the agricultural production will decrease by
1.54 %. Likewise, if food and beverage manufacturing output decreased by 1 %, the
agricultural output will also decrease by 1.53 %. Thus, the results of the study can
generalize previous results that use cross-section data and conclude that changes in the
agricultural output are mostly induced by demand part e.g. [53] through the following
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mechanism: unemployment due to lockdown measures and mobility restrictions have
resulted in a shortfall in income [21; 19; 17], thus the demand for agricultural products
both directly and through related industries decreases. Therefore, COVID-19 pandemic
Is more of a supply-chain bottleneck problem [52; 26; 32] rather than a production
problem. The economic growth model indicates a dummy variable representing
COVID-19 pandemic does not change agriculture and food industry sectors’ role in
Indonesia’s economic growth, as the results of studies by [29; 30].

It should also be noted that the agricultural equation’s ECT is higher than one
(Table 6), reflecting the seasonal pattern of production in Indonesia’s agricultural
sector resulting in an oscillating pattern of adjustment to shocks. This conforms to
Figure 2 illustrating that during COVID-19 pandemic, the agricultural production
pattern has not changed. According to [56], the error correction term with a coefficient
-1 to -2 means that it does not converge monotonically to the equilibrium path directly,
but rather the error correction process fluctuates around the long-run value in a
dampening manner. Once this process is complete, the convergence to the equilibrium
path is rapid. According to [48], the deviation from the long-run equilibrium level of
agricultural output in the current period is corrected by 119.71 % in the next period to
restore equilibrium when there is a shock to the steady-state relation, but an ECT higher
than 100 % means it has a type of convergence that oscillates to the long-run
equilibrium and takes less than a quarter of the time to return to the long-run.

In the short run, there is no noticeable effect of economic growth or agricultural
production on the food industry. The relation between these three variables is only
noticeable in the long run with a dynamic causality pattern. In the long run, GDP and
agricultural output both partially and simultaneously have a positive and significant
effect on food and beverage manufacturing, where GDP’s influence is greater than
agriculture’s effect. A 1 % increase in GDP and agricultural output will increase food
and beverage processing industry’s output by 0.56 % and 0.20 %, respectively.
COVID-19 pandemic does not negatively affect Indonesia’s food industry since the
regression coefficient results are positive and insignificant. Although the simultaneous
effect of COVID-19 and the other two variables is significant, this effect is very small
with a regression coefficient 0.0063. Thus, the opinion of [20] that COVID-19
pandemic negatively influences manufacturing industry, taking double blows of
disruptions to the supply of raw materials and capital goods and logistics shortages,
cannot be generalized for Indonesia’s food and beverage industry.

According to [20] Indonesia’s economy recovered faster and [57], argued that in
that recovery, the agricultural sector played a very important role. In comparison, the
Asian financial crisis in 1997/1998 took about 20 quarters for Indonesia’s economy to
recover to the pre-crisis levels, while the COVID-19 crisis took only six quarters to
reach the pre-pandemic levels. Thus, in the face of COVID-19 pandemic, Indonesia’s
economy not only did not fall too deeply (Q2-2020 GDP contracted by 4.4 %, below
that of Thailand, Singapore, Malaysia, and the Philippines, which contracted by 9.2 %,
9.6, 9.9, and 14.3 % respectively), but it also recovered quickly. This was predicted by
[58] that if the pandemic could be controlled, the country’s economy would recover.
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Several factors supported Indonesia’s economy not falling too deeply in the face
of crisis, categorized as the worst crisis of all time after the great depression of the
1920s [59]. One contributing factor was the character of Indonesia’s agricultural sector,
as the economy’s driving force in times of crisis, as it was in the previous financial
crises in 1998 and 2008. During times of crisis, most laborers, especially low-skilled
laborers, shift to the agricultural sector [60]. The economic recovery is also an integral
part of the rapid progress in the health sector, including global collaboration in
developing vaccines, cheaper tracing techniques with rapid results for faster treatment
of infected people, either by self-isolation or isolation at hospitals, and the application
of better therapies [6]. This, coupled with the results of intensive campaigns such as
wearing masks in public spaces, social distancing, and hand washing, had successfully
controlled COVID-19 within two years.

All countries in the world undertook fiscal interventions to halt the economic
downturn caused by crises. In developed countries, the measures taken were corporate
fiscal bailouts and bailouts for banks and financial institutions [61]. The Indonesian
Government implemented fiscal policy instruments in the form of fiscal stimulus,
which was an increase in government consumption as conceptually found in [62],
namely, the budget disbursed for dealing with COVID-19 reflecting a balance between
public health and the economy, including (i) health, (ii) social protection of life support
aid for poor and near-poor families, and (iii) protecting businesses from mass
bankruptcy, especially MSMEs (Micro, Small and Medium Enterprises). These three
aspects were handled simultaneously at the national and local levels, of which fund
was from the central government. All of these measures expended IDR 1,645.45 trillion
from 2020 to 2022, increasing government debt by 52 % from 2019 and July 2022 from
IDR 4,779.26 trillion to IDR 7,733.99 trillion [63; 64]. However, the government’s
measures were in line with the nature of Indonesia’s economy, that is domestic
demand-driven growth [65; 66].

Given the dynamic causal relation between economic growth, agricultural output,
and food and beverage processing industry’s output, and the fact that the economic
shocks caused by COVID-19 were induced by the demand, instead of disruptions in
production, the most effective policy was to stimulate domestic consumption growth
as the economy’s driving force through fiscal stimulus aimed at maintaining household
demand for food and agricultural products and protecting industries from bankruptcy
in order to prevent mass unemployment. Fiscal policy was implemented in parallel with
the measures to deal with the pandemic, which was the source of economic shock.

Compared to the other ASEAN (Association of Southeast Asian Nations)
countries, Indonesia recovered faster and fell into a more superficial recession,
reminding us that the strategy to develop agriculture-based industries first to satisfy
domestic needs and later satisfy foreign demand (exports) is an important choice, given
that this strategy has shown more resilient results (strong enough to withstand the
crisis’s impacts leading to quicker economic recovery) even if under normal conditions
it has not shown spectacular growth. Thus, building a strong agro-industrial system to
develop a sustainable contribution to the economy as an engine of growth is one
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mitigation measure in the face of crisis, which is inevitable.

Conclusion. Indonesia’s food and agriculture sector and economic growth show
a dynamic causality (bi-directional causality) between agricultural sector and economic
growth, food and beverage processing industry and economic growth, and agricultural
sector and food and beverage manufacturing. In the short run, bi-directional causality
occurs between agricultural sector and economic growth and unidirectional causality
from food and beverage processing industry to agriculture. COVID-19 pandemic
partially had an insignificantly negative effect on economic growth, but at the same
time, this negative effect was also significant, despite the quite low regression
coefficient of -0.01 that this effect was not strong enough to disrupt agricultural sector
and food and beverage processing industry’s positive effect. With the insignificantly
positive regression coefficient, COVID-19 pandemic did not negatively affect
agricultural production and food and beverage industry. Indonesia’s agricultural sector,
which was heavily influenced by seasonality, showed an oscillating production pattern
before the pandemic. This pattern had also not been disrupted by COVID-19 pandemic
that the quarterly down and up cycles were still visible during the pandemic just like
previously before the pandemic. Indonesia’s economy recovered faster than other
ASEAN countries thanks to the global health sector’s rapid progress and the Indonesian
government’s policies effectively maintaining balance between health and economy in
dealing with COVID-19. In line with the health measures such as healthy lifestyle
campaigns and international collaboration in vaccine development, the Indonesian
Government launched a fiscal stimulus of social safety net in support of the poor and
near-poor households and protecting MSMEs (micro, small, and medium enterprises)
from bankruptcy and possible massive unemployment.

This study’s limitation is that it uses aggregate agricultural data assuming that the
agricultural output is homogeneous, which is essentially quite diverse between food
crops and horticulture which are predominantly managed by small farmers in rural
areas aiming at local market production for fresh products versus plantations of which
output is dominated by large companies aiming at export after processing into semi-
finished or finished/consumable goods, and fisheries, as a combination of the two
previous product groups. It is necessary to further explore whether agricultural sector’s
resilience to the crisis (in this case originating from COVID-19 pandemic) is more
evenly distributed across all subsectors or whether only one subsector is strongly
resilient with a very large contribution to agricultural GDP so that it can totally cover
the other subsectors’ downturn. In addition, due to quarterly data limitations, this study
uses a closed economy model that does not include international trade and its
associated macroeconomic variables in the analysis. Further exploration will be needed
in the future with an open economy model. In addition, the role of the government
social safety net program in providing basic food assistance and subsidizing shipping
costs for online purchases in encouraging demand growth should be explored, which
can serve as a signal producing farmers to continue production to meet demand through
contactless marketing.

Vol. 9, No. 2, 2023 238 ISSN 2414-584X


http://are-journal.com/

Agricultural and Resource Economics: International Scientific E-Journal

http://are-journal.com
References
1. Baldwin, R. (2006). Globalization: the great unbundling(s)’. Economic
Council of Finland. Available at:

repository.graduateinstitute.ch/record/295612/files/Baldwin_06-09-20.pdf.

2. Baldwin, R., & Lopez-Gonzalez, J. (2015). Supply-chain trade: a portrait of
global patterns and several testable hypotheses. The World Economy, 38(11), 1682—
1721. https://doi.org/10.1111/twec.12189.

3. Asian Development Bank (2017). ASEAN 4.0. What does the Fourth Industrial
Revolution mean for regional economic integration? Asian Development Bank White
Paper. https://doi.org/10.22617/TCS179126-2.

4. Busega, I. (2015). The impact of the financial crisis under the effect of
increasing global economic interdependence. The case of Eastern and Central Europe
Economies. The Romanian Economic Journal, 18(51), 97-116. Awvailable at
http://www.rejournal.eu/article/impact-financial-crisis-under-effects-increasing-
global-economic-interdependence-case.

5. Marin, A. J. T. (2019). Learning lessons from the economic crisis in self-
employment. Contemporary Economic, 14(1), 3-21. https://doi.org/10.5709/ce.1897-
9254.329.

6. AMRO (ASEAN+3 Macroeconomic Research Office) (2021). ASEAN+3
regional economic outlook 2021: global value chains in the post-pandemic ‘“New
Normal”. Available at: https://www.amro-asia.org/wp-
content/uploads/2021/04/AMRO-AREQO-2021_C2-rev.pdf.

7.Jiang, D., Wang, X., & Zhao, R. (2022). Analysis on the economic recovery in
the post-Covid-19 era: evidence from China. Frontier Public Health, 9, 787190.
https://doi.org/10.3389/fpubh.2021.787190.

8. Detrix, J. (2017). The next financial crisis is probably around the corner — we
just don’t know from where. Available at: https://qz.com/1096237/deutsche-bank-
analysis-on-the-frequency-of-financial-crisis.

9. Bloom, E., de Wit, V., & Jose, M. J. C-S. (2005). Potential Economic Impact
of an Avian Flu Pandemic on Asia. Asian Development Bank. Available at:
https://www.adb.org/publications/potential-economic-impact-avian-flu-pandemic-
asia.

10. Barro, R. J., Ursula, J. F., & Weng, J. (2022). Macroeconomics of the great
influenza pandemic, 1918-1920. Research in Economics, 76(1), 21-29.
https://doi.org/10.1016/j.rie.2022.01.00.

11. Osterhaus, A. (2005). Emerging virus infections in a changing world:
combating nature, the most dangerous bio-terrorist in UN/ISDR. In UN/ISDR (Ed.),
Know Risk (pp. 150-151). Geneva, United Nations Inter-Agency Secretariat of the
International Strategy for Disaster Reduction (UN/ISDR).

12. Nayak, J., Mishra, M., Naik, B., Swapnarekha, H., Cengiz, K., &
Shanmuganathan, V. (2020). An impact study of COVID-19 on six different industries:
automobile, energy and power, agriculture, education, travel and tourism and consumer
electronics. Expert Systems, 39(3), e12677. https://doi.org/10.1111/exsy.12677.

Vol. 9, No. 2, 2023 239 ISSN 2414-584X



http://are-journal.com/
https://doi.org/10.1111/twec.12189
https://www.amro-asia.org/wp-content/uploads/2021/04/AMRO-AREO-2021_C2-rev.pdf
https://www.amro-asia.org/wp-content/uploads/2021/04/AMRO-AREO-2021_C2-rev.pdf
https://qz.com/1096237/deutsche-bank-analysis-on-the-frequency-of-financial-crisis/
https://qz.com/1096237/deutsche-bank-analysis-on-the-frequency-of-financial-crisis/
https://www.adb.org/publications/potential-economic-impact-avian-flu-pandemic-asia
https://www.adb.org/publications/potential-economic-impact-avian-flu-pandemic-asia
https://doi.org/10.1016/j.rie.2022.01.001

Agricultural and Resource Economics: International Scientific E-Journal
http://are-journal.com

13. Coccia, M. (2020). Factors determining the diffusion of covid-19 and
suggested strategy to prevent future accelerated viral infectivity similar to COVID.
Science of the Total Environment, 729, 138474,
https://doi.org/10.1016/j.scitotenv.2020.138474.

14. Baudron, F., & Liégeois, F. (2020). Fixing our global agricultural system to
prevent the next COVID-19. Outlook on Agriculture, 49(2), 111-118.
https://doi.org/10.1177/0030727020931122.

15. Hamid, S., & Mir, M. Y. (2021). Global Asia-food sector: challenges and
opportunity in  Covid-19 pandemic. Frontier Sociology, 6, 647337.
https://doi.org/10.3389/fsoc.2021.647337.

16. Maren, I. E., Wijk, H., McNeal, K., Wang, S., Zu, S., Cao, R., Furst, K., &
Marsh, R. (2022). Diversified farming systems: impact and adaptive responses to the
covid-19 pandemic in the United States, Norway and China. Frontier Sustainable Food
System, 6, 887707. https://doi.org/10.3389/fsufs.2022.887707.

17. APF (Asia Pacific Foundation) of Canada (2021). COVID-19 pandemic
implications on agriculture and food consumption, production and trade in the ASEAN
Member States. Available at: https://asiapacific.ca/publication/covid-19-pandemic-
implications-agriculture-and-food.

18. World Bank (2020). Global Economic Prospects. IBRD/World Bank.
Available at: https://www.worldbank.org/en/publication/global-economic-prospects.

19. Fan, S., Teng, P., Chew, P., Smith, G., & Copeland, L. (2021). Food system
resilience and COVID-19 — lesson from the Asian Experience. Global Food Security,
28, 100501. https://doi.org/10.1026/j.gfs.2021.100501.

20. Heo, K., Hong, S. H., Han, J-S., Abdurohman, Long, G. T.,
Gonzales, M. M. D., Tabe, T. ... & Yeah, K. L. (2022). The Impact of COVID-19 on
Regional Economics and Policy Responses. 2022 KIPF-AMRO Joint Research. KIPF,
Seoul. Available at: https://www.amro-asia.org/the-impact-of-covid-19-on-regional-
economies-and-policy-responses.

21. Debata, B., Patnaik, P., & Mishra, A. (2020). COVID-19 Pandemic: its
Impact on people, economy, and environment. Journal of Public Affairs, 20(4), e2372.
https://doi.org/10.1002/pa.2372.

22. Gosh-Jerath, S., Kapoor, R., Dhasmana, A., Singh, A.,, Downs, S., &
Ahmed, S. (2022). Effect of COVID-19 pandemic on food systems and determinants
of resilience in indigenous community of Jharhand state, India: a serial cross-sectional
study. Frontiers in Sustainable Food Systems, 6, 724321.
https://doi.org/10.3389/fsufs.2022.724321.

23. lese, V.,  Wairiu, M., Hickey, G. M., Ugalde, D., Salili, D. H.,
Walenenea Jr, J., Tabe, T., ... & Ward, A. C. (2021). Impacts of COVID-19 on
agriculture and food systems in pacific Island countries (PICs): evidence from
communities in Fiji and Solomon Islands. Agricultural Systems, 190, 103099.
https://doi.org/10.1016/j.agsy.2021.103099.

24. Jaacks, L. M., Gupta, N., Plage, J., Awasthi, A., Veluguri, D., Rastogi, S.,
Dall’Agnese, E., ... & Jain, A. (2022). Correction: impact of the COVID-19 pandemic

Vol. 9, No. 2, 2023 240 ISSN 2414-584X



http://are-journal.com/
https://doi.org/10.1016/j.scitotenv.2020.138474
https://asiapacific.ca/publication/covid-19-pandemic-implications-agriculture-and-food
https://asiapacific.ca/publication/covid-19-pandemic-implications-agriculture-and-food
https://www.worldbank.org/en/publication/global-economic-prospects
https://www.amro-asia.org/the-impact-of-covid-19-on-regional-economies-and-policy-responses
https://www.amro-asia.org/the-impact-of-covid-19-on-regional-economies-and-policy-responses
https://doi.org/10.1002/pa.2372

Agricultural and Resource Economics: International Scientific E-Journal
http://are-journal.com

on agriculture in India: cross-sectional results from a nationally representative survey.
PLOS Sustain Transform, 1(10), e000003s.
https://doi.org/10.1371/journal.pstr.0000033.

25. Durant, J. L., Asprooth, L., Galt, R. E., Schmulevich, S. P., Manser, G. M., &
Pinzon, N. (2023). Farm resilience during the COVID-19 pandemic: the case of
California Direct Market Farmers. Agricultural Systems, 204, 103532.
https://doi.org/10.1066/j.agsy.2022.103532.

26. Boyaci-Gunduz, C. P., lbrahim, S. A.,, Wei, O.C., & Galanakis, C. M.
(2021). Transformation of the food sector: security and resilience during the COVID-
19 Pandemic. Food, 10(3), 497. https://doi.org/10.3390/f00ds10030497.

27. Okolie, C. C., & Ogundeji, A. (2022). Effect of COVID-19 on agricultural
production and food security: a scientometric analysis. Humanities and Social Science
Communications, 9, 64. https://doi.org/10.1057/s41599-022-01080-0.

28. ERS-USDA (Economic Research Service of U.S. Department of Agriculture).
(2023). Agriculture and Food Sectors and the Economy. Available at:
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-
essentials/ ag-and-food-sectors-and-the-economy.

29. Bashir, A., Suhel, Azwardi, Adiyatma, D. P., Hamidi, I., & Adnan, N. (2019).
The causality between agriculture, industry, and economic growth: evidence from
Indonesia. Etikonomi, 18(2), 155-168. https://doi.org/10.15408/etk.v18i2.9428.

30. Awokuse, T. O., & Xie, R. (2015). Does agriculture really matter for
economic growth in developing countries? Canadian Journal of Agricultural
Economics, 63(1), 77-99. https://doi.org/10.1111/cjag.12038.

31. Sridhar, A., Balakrishnan, A., Jacob, M. M., Sillanpaa, M., &
Dayanandan, N., (2022). Global impact of COVID-19 on agriculture: role of
sustainable agriculture and digital farming. Environmental Science and Pollution
Research, 30, 42509-42525. https://doi.org/10.1007/s11356-022-19358-w.

32. Streimikiene, D., Belezentis, T., Volkov, A., Ribasauskiene, E.,
Morkunas, M., & Zickiene, A. (2022). Negative effect of COVID-19 pandemic on
agriculture: systematic literature review in the framework of vulnerability, resilience
and risks involved. Economic Research — Ekonomska Istrazivanja, 35(1), 529-545.
https://doi.org/10.1080/1331677X.2021.1919542.

33. DuPuis, E. M., Ransom, E., & Worosz, M. R. (2022). Food supply chain
shocks and the pivot toward local: lessons from the global pandemic. Frontiers in
Sustainable Food Systems, 6, 836574. https://doi.org/10.3389/fsufs.2022.836574.

34. Ugur, A., & Buruklar, T. (2022). Effects of COVID-19 pandemic on agri-food
production and farmers. Food science and Technology Campinas, 42, €19821.
https://doi.org/10.1590/st.19821.

35. Sharma, A., Ghosh, D., Divekar, N., Gore, M., Gochhait, S., & Shireshi, S. S.
(2021). Comparing the socio-economic implications of the 1918 Spanish flu and the
COVID-19 Pandemic in India: a systematic review of literature. International Social
Science Journal, 71(S1), 23-36. https://doi.org/10.1111/issj.12266.

36. Inegbedion, H. E. (2021). Covid-19 lockdown: implication for food security.

Vol. 9, No. 2, 2023 241 ISSN 2414-584X



http://are-journal.com/
https://doi.org/10.3390/foods10030497
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/
https://www.ers.usda.gov/data-products/ag-and-food-statistics-charting-the-essentials/
https://doi.org/10.1007/s11356-022-19358-w
https://doi.org/10.1590/fst.19821

Agricultural and Resource Economics: International Scientific E-Journal
http://are-journal.com

Journal of Agribusiness in Developing and Emerging Economies, 11(5), 437-451.
https://doi.org/10.1108/JADEE-06-2020-0130.

37. Katircioglu, S. T. (2006). Causality between agriculture and economic growth
in a small nation under political isolation: a case from North Cyprus. International
Journal of Social Economics, 33(4), 331-343.
https://doi.ord/10.1108/03068290610651643.

38. Eddine-Chebbi, H. (2010). Agriculture and economic growth in Tunisia.
China Agricultural Economic Review, 2(1), 63-78.
https://doi.org/10.1108/17561371011017504.

39. Hashim, K., & Masih, M. (2014). What causes economic growth in Malaysia:
exports or imports? MPRA Paper No. 62366. Available at: https://mpra.ub.uni-
muenchen.de/62366.

40. Pesaran, M. H., & Shin, Y. (1999). An autoregressive distributed lag
modelling approach to cointegration analysis. In S. Strom (Ed). Econometrics and
Economic Theory in the 20th Century (pp.371-413). Cambridge, Cambridge
University Press.

41. Pesaran, M. H., Shin, Y., & Smith, R. J., (2001). Bounds testing approaches
to the analysis of level relationships. Journal of Applied Econometrics, 16(3), 289—
326. https://doi.org/10.1002/jae.616.

42. Gujarati, D. N. (2012). Econometrics by Example. New York etc, Palgrave
Macmillan.

43. Pesaran, M. H. (2015). Time Series and Panel Data Econometrics. Oxford,
UK, Oxford University Press.

44. Wong, H. T. (2008). Exports and domestic demand: some empirical evidence
in ASEAN-5. Labuan Bulletin of International Business & Finance, 6, 39-55.
https://doi.org/10.51200/1bibf.v6i.2592.

45. Furuoka, F. (2019). A new procedure for testing the export-led growth
hypothesis: a research note. Global Economy Journal, 19(3), 1950016.
https://doi.org/10.1142/52194565919500167.

46. Des, A., McFarlane, A., & Jung, Y.C. (2019). Remittances and GDP in
Jamaica: an ARDL bounds testing approach to cointegration. International Economic
Journal, 33(2), 365-381. https://doi.org/10.1080/10168737.2019.1597144.

47. Aslam, B., Hu,J., Ali,S., Algarni, T.S., & Abdullah, M. A. (2022).
Malaysia’s economic growth, consumption of oil, industry and CO2 emissions:
evidence from the ARDL Model. International Journal of Environmental Science and
Technology, 19(4), 3189-3200. https://doi.org/10.1007/s13762-021-03279-1.

48. Wolde, M., Sera, L., & Merra, T. M. (2022). Causal Interrelationship between
income inequality and economic growth in Ethiopia. Cogent Economics & Finance,
10(1), 2087299. https://doi.org/10.1080/23322039.2022.2087299.

49. Shahbaz, M., & Rahman, M. M. (2012). The dynamic of financial
development, foreign direct investment, and economic growth: cointegration and
causality  analysis in  Pakistan. SAGE  Journal, 13(2), 201-219.
https://doi.org/10.1177/097215091201300202.

Vol. 9, No. 2, 2023 242 ISSN 2414-584X



http://are-journal.com/
https://doi.ord/10.1108/
https://doi.org/10.1108/17561371011017504
https://mpra.ub.uni-muenchen.de/62366/
https://mpra.ub.uni-muenchen.de/62366/
https://doi.org/10.1002/jae.616
https://doi.org/10.51200/lbibf.v6i.2592
https://doi.org/10.1142/S2194565919500167
https://doi.org/10.1080/23322039.2022.2087299

Agricultural and Resource Economics: International Scientific E-Journal
http://are-journal.com

50. Worldometers (2023). Corona virus cases: Indonesia. Available at:
https://www.worldometers.info/coronavirus/ country/Indonesia.

51. Ministry of Health of Indonesia (2023). Vaccines Dashboard. Available at:
https://vaksin.kemkes.go.id/#/vaccines.

52. Beckman, J., & Countryman, A. M. (2021). The importance of agriculture in
the economy: impact from COVID-19. American Journal of Agricultural Economics,
103(5), 1595-1611. https://doi.org/10.1111/ajae.12212.

53. Itakura, K. (2020). Evaluating the impact of the USA-China trade war. Asian
Economic Policy Review, 15(1), 77-93. https://doi.org/10.1111/aepr.12286.

54. Elobeid, A., Carriquiry, M., Dumortier, J., Swenson, D., & Hayes, D. J.
(2021). China-US trade dispute and its impact on global agricultural markets, the U.S.
economy, and green house gas emissions. Journal of Agricultural Economics, 72(3),
647-672. https://doi.org/10.1111/1477-9552.12430.

55. Purwono, R., Herigbaldi, U., Esquivias, M. A., & Mubin, M. K. (2022). The
American-China trade war and spillover effects on value added export from Indonesia.
Sustainability, 14(5), 3093. https://doi.org/10.3390/su14053093.

56. Narayan, P. K., & Smyth, R. (2006). What determines migration flows from
low income to high-income countries? An empirical investigation of Fiji-US Migration
1972-2000. Contemporary Economic Policy, 24(2), 332-342.
https://doi.org/10.1093/cep/byj019.

57. Edwards, E., Halimatussadiah, A., Moeis, F. R.,, & Maulia, R. F. (2022).
Agriculture, development and sustainability in the COVID-19 Era. Bulletin of
Indonesian Economic Studies, 58(1), 1-30.
https://doi.org/10.1080/00074918.2022.2056935.

58. Teng, B., Wang, S., Shi, Y., Sun, Y., Wang, W., Hu, W., & Shi, C. (2022).
Economic recovery forecasts under impacts of COVID-19. Economic Modelling, 110,
105821. https://doi.org/10.1016/j.econmod.2022.105821.

59. Clavin, P. (2022). Turbulence and the lesson of history. Finance and
Development, 59(2), 17-19. Available at:
https://www.imf.org/en/Publications/fandd/issues/2022/06/turbulence-and-the-
lessons-of-history-patricia-clavin.

60. Malahayati, M., Masui, T., & Anggraeni, L. (2021). An assessment of the
short-term impact of COVID-19 on economics and environment: a case study of
Indonesia. Economia, 22(3), 291-313. https://doi.org/10.1016/j.econ.2021.12.003.

61. Elenev, V., Landvoigt, T., & Nieuwerburgh, S. V. (2022). Can the Covid
Bailouts Save the Economy? Economic Policy, 37(110), 277-330. Available at:
https://www.nber.org/system/files/working_papers/w27207/w27207.pdf.

62. Steel, 1., & Harris, T. (2020). COVID-19 economic recovery: fiscal stimulus
chices for lower-income countries. London, ODI.

63. Indonesia’s outstanding government debt reached Rp 4,778 trillion in 2019
(2020). IDN Financial. Available at:
https://www.idnfinancials.com/news/31129/indonesia-outstanding-government-debt-
reached.

Vol. 9, No. 2, 2023 243 ISSN 2414-584X



http://are-journal.com/
https://www.worldometers.info/coronavirus/
https://vaksin.kemkes.go.id/#/vaccines
https://doi.org/10.1093/cep/byj019
https://www.imf.org/en/Publications/
https://doi.org/10.1016/j.econ.2021.12.003
https://www.idnfinancials.com/news/31129/

Agricultural and Resource Economics: International Scientific E-Journal

http://are-journal.com
64. Government’s debts close to IDR 750 thousand trillion in October 2022
(2022). IDN Financial. Available at:

https://www.idnfinancials.com/news/45220/governments-debts-close-idr-october.

65. Felipe, J., & Lim, J. (2005). Export or Domestic-led Growth in Asia? ERD
Working Paper No. 69. Asian Development Bank.

66. Arapova, E. (2018). Determinants of household final consumption
expenditures in Asian countries: a panel model, 1991-2015. Applied Econometrics and
International Development, 18(1), 121-140. Available at:
https://www.usc.es/economet/reviews/aeid1818.pdf.

Citation:

Cmuno — J[CTY:

Tampubolon J. Food and agricultural sector in Indonesia’s economic growth
during COVID-19 pandemic: an ARDL approach. Agricultural and Resource
Economics. 2023. Vol. 9. No. 2. Pp. 223-244.
https://doi.org/10.51599/are.2023.09.02.10.

Style — APA:

Tampubolon, J. (2023). Food and agricultural sector in Indonesia’s economic
growth during COVID-19 pandemic: an ARDL approach. Agricultural and Resource
Economics, 9(2), 223-244. https://doi.org/10.51599/are.2023.09.02.10.

Vol. 9, No. 2, 2023 244 ISSN 2414-584X


http://are-journal.com/
https://www.idnfinancials.com/news/45220/%20governments-debts-close-idr-october
https://www.usc.es/economet/reviews/aeid1818.pdf

