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Abstract: The agriculture sector has been affected by the COVID-19 pandemic. In Indonesia, agricul-
ture is the most cultivated sector, especially in rural areas. During the COVID-pandemic, agriculture
survived and positively contributed to economic growth. In light of this, this study aimed to investi-
gate the effect of the COVID-19 pandemic on agricultural export and also the impact of agriculture
export during the COVID-19 pandemic on economic growth. We also give some recommendations
on ways to enhance agriculture export performance during the COVID-19 pandemic. The Indonesia
agricultural export quarterly panel data from the years 2012 to 2021 were analyzed with the 2SLS
regression model. Agriculture export was used as an endogenous variable and the COVID-19 pan-
demic was used as a dummy variable to reflect the number of years since the COVID-19 pandemic
began. The empirical results demonstrate that agriculture export and the COVID-19 pandemic
have positively affected economic growth. A 1% increase in agriculture export and the COVID-19
pandemic may increase economic growth by 0.69% and 0.16%, respectively. In contrast, the labor
force and inflation were found to have inverse effects on economic growth. Therefore, we recommend
that, during the COVID-19 pandemic, agriculture export should be used as an alternative way to
increase economic growth. Policies could be developed to increase the agricultural export value.

Keywords: COVID-19 pandemic; agricultural export; economic growth; panel data analysis; 2SLS
regression model

1. Introduction

The COVID-19 pandemic has caused various problems, especially health problems,
for various sectors. Such problems will cause the human death rate to increase. As of April
2021, due to the COVID-19 pandemic, the number of deaths worldwide reached more than
3 million people, including more than 1.5 million confirmed COVID-19 cases [1]. This
situation indicates that the pandemic is still a big problem for all countries in the world,
including Indonesia. Up to April 2021, 1.64 billion COVID-19 cases had been recorded in
Indonesia with a death toll of 44,594 [2]. This value has decreased compared to that in 2020.
However, the COVID-19 pandemic still affects various sectors of Indonesia’s economy.

Agriculture is a sector that was significantly affected by the COVID-19 pandemic [3].
In Indonesia, agriculture is the sector that represents many people’s livelihoods, especially
those living in rural areas, and it is deeply rooted in the lives of some Indonesians [4]. Work
in the agriculture sector does not require a high skill level. Indonesia’s young people tend
to work in industrial or service sectors that are associated with a high-level of prestige.
Consequently, the agriculture sector has been deprioritized. Indonesia’s agriculture sector
has been facing an aging farmer problem, which is associated with farmers having difficulty
adopting technologies or innovations [4].

The agricultural contribution to GDP grew by 16.24% in the second quarter of 2020, as
opposed to other sectors that had negative growth rates during the COVID-19 pandemic [5].
In addition, the agricultural sector contributed 2.15% to economic growth and absorbed
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29.76% of the labor force, making it the largest labor-absorbing sector in the third quarter of
2020. This percentage is 2.23% higher than that of the previous year. Thus, in the COVID-19
pandemic era, agriculture has become one of the savior sectors amidst the worsening
economic recession [6,7].

As this pandemic spread worldwide, many countries instituted a policy to prevent
the spread by mandating social distancing in all aspects of daily life. This policy affected
the economic performance through trade and tourism in partner economies [8] and led
to decreasing shares in world trade. The WTO reports that the volume of world trade
decreased by 14.3% in the second quarter of 2020. Trade in agricultural commodities also
experienced a negative growth rate with a fairly large range of 14.1% to 38.39%, compared
to that before the COVID-19 pandemic [9].

In Indonesia, the first case of COVID-19 was found in March 2020. During the pan-
demic, the growth of agricultural export increased by 8.73% compared to the year prior
to the pandemic. This positive growth was larger than that of other sectors, such as the
processing industry and non-oil industry, which experienced positive growth rates of 5.02%
and 3.66%, respectively. Meanwhile, the mining and other sectors had negative growth
rates of 5.76% and 39.44%, respectively (see Figure 1).
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Figure 1. Export growth (percentage) in 2018—2020. Source: Author’s calculation based on data from
the Central Bureau of Statistics (BPS).

Many studies on the consequences of agriculture export performance on economic
development have been carried out with a focus on countries and companies [10-12], but
the results have been mixed. Earlier studies found a favorable association between export
growth and economic growth [13]. Export growth has a positive impact on economic
growth [14-17] and there is causality behavior between trade and economic growth [18-21].
The latest study investigated the relationship between agricultural export and economic
growth. Using panel cointegration methods and granger causality, a long-term relationship
between GDP and agricultural export [22] and a unidirectional and bidirectional causal
relationship between banana and cocoa export [23] were identified. Further, Kyaw [22]
investigated the relationship using a fixed-effect equation and found a positive relationship
between agricultural export and GDP growth. This research also demonstrates that capital
formation and employment were found to affect economic growth. A panel data analysis
of the relationship between exports and economic growth using the three-stage least square
technique [24] indicated positive feedback and a bidirectional relationship. Additionally, the
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relationship between agricultural export and economic growth was found to have a strong
beneficial impact, and GDP had a positive and important relationship with agricultural
export [25].

As the pandemic spread throughout the world, many countries took action to reduce
the spread by implementing social distancing policies. This affected trade as a result of
limited movement and isolation. Several studies about the impact of the COVID-19 pan-
demic on trade have been conducted but were limited. In Hayakama and Mukunoki [26],
the gravity equation model was used to examine the impact and report the significant
influence of the COVID-19 pandemic on worldwide trade. Another study by Beckman
and Countryman [27] examined the impact of agriculture on COVID-19 economic analysis
using the CGE model and found that agriculture has played a crucial role in economic
change during the pandemic. Firm-level survey data demonstrated that agricultural firms
have experienced lower export rates during the COVID-19 pandemic, except for grain and
oil exports. Additionally, small firms are more vulnerable than large firms [12].

In Osabohien et al. [28], agricultural trade and FDI's impact on inclusive growth were
investigated. This study was conducted in west Africa and examined the potential issue of
endogeneity using the two-stage least-square method. The findings reveal that agricultural
trade can explain inclusive growth. This means that agricultural trade can boost inclusive
growth. In Indonesia, the impact of the COVID-19 pandemic on agricultural export was
examined by Maulana [29], and it was found that the COVID-19 pandemic has had no
important effect on agricultural export based on the t-test method, but an important effect
was detected when using the F-test.

However, research on the impact of agricultural export on economic growth during
the COVID-19 pandemic in Indonesia has not been widely carried out. Most previously
conducted studies lack generalizability, because the place of study was country-specific, so
the results cannot be generalized to other countries. Additionally, according to Maulana [29],
data was only examined partially, not simultaneously. This study aimed to fill this gap
and determine the contribution of agricultural exports to economic growth during the
pandemic situation. This study generally aimed to look at the impact of agricultural
export performance during the COVID-19 pandemic on economic growth, using a two-
stage least-square regression analysis to solve the endogeneity problem and to explain the
simultaneous effects of the variables.

In this paper, following this introductory section, we present the conceptual frame-
work, Section 3 presents the materials and methods, Section 4 provides the results and
discussion, and the conclusions of the study as well as some implications are presented in
Section 5.

2. Conceptual Framework

The economic growth concept is based on growth theory. Classical growth theory
suggests that production is an activity carried out to utilize resources and is determined by
labor, capital, and land. Another growth theory is neoclassical theory. This theory suggests
that technology can increase economic growth. This means that economic growth may be
affected by macroeconomic factors. In addition, economic growth can be influenced by the
growth of trade, and the impact varies from one region to other, depending on the ability
of the region to utilize its comparative advantages [28].

The hypothesis theory of export-led growth describes the link between agricultural ex-
port and economic growth [22]. This link is made by income growth from the foreign trade
multiplier, foreign exchange [30], and competition in the market. Based on endogenous
growth theory, export leads to more efficient production and growth [31]. According to
Osabohien et al. [32], the volume and value of agricultural export can increase the share of
agricultural export and decrease the portion of non-agricultural export and agricultural im-
ports in global trade. This means that agricultural export is significant for economic growth
and is affected by macroeconomic factors, such as gross capital formation, non-agricultural
export, exchange rate, agricultural import, and inflation [11].
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In Indonesia, agriculture is one of the commodities exported. During the COVID-19
pandemic, agriculture export experienced a positive increase and a large growth rate of
8.73%, compared to previous years before the pandemic (see Figure 1). However, this
is a different situation compared to that described in [12,26,33], which stated that trade
activities worldwide came to a halt and agricultural export volumes decreased during
the COVID-19 pandemic, having a negative effect on economic growth. Additionally, in
Indonesia, agriculture is considered a labor-intensive sector that is able to absorb labor
with a low production cost. This means that the cost of producing agricultural products is
kept low, so products can be exported at low prices.

Many types of research have recently been conducted to analyze the correlation
between agricultural export and economic growth. According to Negem, Henneberry
and Khan, and Osabohien et al. [24,25,28], the correlation between agricultural export and
economic growth can be measured by simultaneous regression analysis methods, such
as the 2SLS (Two-Stage Least-Square). This type of analysis can solve the endogeneity
problem and explain simultaneous effects of the variables. Agriculture export can be
affected by variables such as the labor force, gross capital formation, non-agriculture
export, inflation, exchange rate, and agricultural import [11,32], and agricultural export
can influence economic growth [27], which means that agriculture export is an endogenous
variable, and the correlation between agricultural export and economic growth can be
measured by 2SLS. To analyze this situation, it is important to conduct the research based
on the diagram below (see Figure 2).

e Labor force

® Gross Capital formation
e Non agriculture Export
o Inflation

e Exchange rate

e Agricultural Import
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Osabohien et al. [32]

~ Beckman and
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Figure 2. Conceptual framework. Source: Author’s compilation based on Kyaw [11], Lin and
Zhang [12], Hayakawa and Mukunoki [26], Beckman and Countryman [27], Osabohien et al. [28],
and Osabohien et al. [32].

3. Materials and Methods
3.1. Materials

This study was conducted based on secondary quarterly panel data from January
2012 to June 2021 (see Figure 3). The reason that these data were selected is that there was
complete data for each variable for these years. The agricultural export data were taken
mainly from the Ministry of Agriculture database and data on another control variable
mentioned in the model were sourced from the Central Bureau of Statistics, Ministry of
Trade as well as the Investment Coordinating Board database. The sample comprised



Sustainability 2022, 14, 16534

50f18

four groups of sectors: food crops, horticulture, estate crops, and livestock. Data from the
years 20202021 were used to investigate the consequences of the COVID-19 pandemic on

agricultural export.

Food Crops

[

g

Plantation

20,0030.0040.00

Labor Force (Mill
0.0020.0030.0040.00

Horticulture

A

Livestock

Quarterly
Graphs by ID

Food Crops

Plantation

Graphs by ID

Horticulture

Livestock

Food Crops

N

Plantation

\\ﬁffj\/\/

Mg,

Non-Agriculture Export (Million US$)
30000 40000 50000 60000 30000 40000 50000 60000

Quarterly (2

Q

raphs by ID

Horticulture

AN W

Livestock

Food Crops

500 1000 1500

0

Plantation

Inflation

500 1000 1500

0

Graphs by ID

Quarterly (2012-q;

Horticulture

2 2021)

Food Crops

Horticulture

Food Crops

H VVVVVY
I T s O % 8 PRt e
Plantation Livestock 3 Plantation Livestock
e A
g
M H AN
e — S g s S
i W

Horticulture

Graphs by ID

Quarterly (2012-q2 2021)

Graphs by ID

Quarterly (2012-q2 2021)

g Food Crops Horticulture Food Crops Horticulture
g R 5 B0 .
£ S sk
g4 / /
g 81 — S
8 2] - - o g = e Wl e -~
k} —— e
&
El Plantation Livestock Plantation Livestock
|
S
B4
a g g, OO, o
A /\,,/\ e iy
g e ; R A
3/ & § e
— o ————
8 o
2oi3a1 Zotsat 201501 otsat 20180t 201201 o151 201501 201501 Zoteat zo3iat

Graphs by ID

Quarterly (2012- q2 2021

Graphs by ID

Quarterly (2012-q2 2021)

Figure 3. Line Graph of Time Series Panel Data.

The dependent variables used in this study were agricultural export and real gross
domestic product at the 2010 constant price. Real gross domestic product is an indicator
of economic growth. The independent variables were the dummy variables from the
years before and after the COVID-19 pandemic. Control variables were also employed
to reduce the influence of missing variables in this study. The control variables were
inflation, to control the influence of inflation on the GDP, labor force, to control the total
output, employment, the population in the national economy, and gross capital formation,
to control the effect of investment on GDP. To address the issue of outliers and different
measurement units, all of these variables were turned into natural log form [11]. The
description variable can be seen in Table 1 below.
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Table 1. Descriptions of variables.

No Variable Description Source Definition and Measurement
Agriculture export Database of the Ministry Agricultural raw material products are based
1 AEXP . on the total value of HS code and
(constant USD) of Agriculture .
country destination.
Constant Gross Domestic In thls study, GDP is the F:onstant gross
. Central Bureau of domestic product in four primary agriculture
2 GDP Product at 2010 national . . .
rice (in billion rupiahs) Statistics (BPS) subsectors (food crop, horticulture, plantation,
P P and livestock) based on the year 2010.
The labor force is the total number of people
Labor force, number of Central Bureau of working 1r.1 four agrlcultmje subsectF)rs (food
3 LF orsons engaged Statistics (BPS) crop, horticulture, plantation, and livestock).
P 598 It is calculated as the proportion of the
population above the age of 15.
Gross capital formation Investment Coordinating Grqss capital formatlf) nis the total Va?“e of
4 GCF s . the investment resulting from domestic and
(billion rupiahs) Boards. L . .
foreign investment in agricultural sectors.
Database of the Ministry of Non-agriculture export is the amount of
5 NAEXP Non-agriculture Export ~ Agriculture based on Central  export for other sectors. It measures the total
(Constant USD) Bureau of Statistics export minus agriculture export in
(BPS) data four subsectors.
The percentage rise in the price of services
Inflati ith GDP C 1B ‘ and goods is known as the inflation rate. It is
6 INF n datfllon raztglvgli 100 gntr.a . ureB?%O calculated as a proportion of the GDP’s
eflator - tatistics (BPS) implicit price deflator.
GDP at Current price
GDP Deflator = GDP at Constantr;rice x 100
Database of the Ministry of The exchange rate is defined as the price of
7 ER Exchange rate Trade based on Central Rupiah in USD. This rate is measured as the
Bureau of Statistics (BPS) average rate for the period.
ADiEEEIatiersl‘cbg;icllvlolﬁlétéztiil Agricultural raw material products based on
8 IMP Import (Constant USD) & . the total value of HS code and the
Bureau of Statistics country destination
(BPS) data y :
9 DCOV Dummy Variable of the 1: year COVID-19 0: year This dummy variable reflects the number of

COVID-19 pandemic.

non COVID-19

years since the COVID-19 pandemic began.

A summary of the variables is presented in Table 2. The statistical summary provides
variables for the whole sample. In this study, the standard deviation was decomposed
into two distinct dimensions to provide comparable insights within (intra-sector) and
between (inter-sector) values of the mean, standard deviation, minimum, and maximum
variables in the panel data. The overall values were calculated based on 152 sub agriculture
sectors, while the between data comparisons were calculated based on quarterly data from
four agriculture subsectors: food crops, horticulture, plantation, and livestock. The within
data comparisons were observed from 38 quarterly data points.

It can be seen that the overall panel mean of agriculture export is USD 480,123.90.
The averages value fluctuates slightly among each commodity sector (from USD 99,615 to
1,063,842). Meanwhile, the agricultural export within value was observed to be between
-USD 449,019.8 and USD 807,787.3 during the 38 quarters. Thus, we cannot conclude that
every commodity sector has a negative value.

Similarly, the overall sample mean of the gross domestic product (GDP) at a constant
price is 58,624.20, which means that, on average, Indonesia’s GDP from the agriculture
sector is 58,624.20 billion rupiahs. There is a gap among commodity sectors, where the
lowest value is 33,985.40, while the highest is 90,480.10. The gap indicates that over the
10 years of quarterly data, the value of GDP from agriculture has increased. In terms of
mean values of other variables, the labor force contains 9.6 million people, the capital
formation is 5,407.90 billion rupiahs, and the mean value of non-agriculture export is
42,327.70 million USD.
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Table 2. Descriptive statistics of variables.
Variable Mean Std. Dev. Min Max Observations

Agriculture export overall 480,123.9 398,213.5 67,054.9 1,391,506 N =152
(USD) between 411,794.4 99,615.1 1,063,842 n=4
within 174,787.7 —449,019.8 807,787.3 T=238

Gross Domestic Product overall 58,624.2 29,068.7 3626.3 170,614.5 N =152
(Billion Rp) between 28,652.3 33,985.4 90,480.1 n=4
within 15,006.5 21,632.9 154,036.9 T=238

Labor Force overall 9.6 8.63 14 38.8 N =152
(Million people) between 4.15 59 14.7 n=4
within 7.84 21 42.4 T =38

Gross Capital Formation overall 5407.9 6167.5 0.6 18,233.5 N =152
(Billion Rp) between 2980.7 3859.8 9877.3 n=4
within 5597.4 —2898.4 18,681.1 T =38

Non-agriculture export overall 42,327.7 4559.3 32,567.3 53,831.5 N =152
(Million USD) between 411.9 41,743.8 42,708.5 n=4
within 4545.2 33,151.2 53,450.7 T =238

Inflation (GDP deflator) overall 148 118.4 26.1 1310.6 N =152
between 29.6 1229 190.9 n=4
within 115.6 35.3 1267.6 T =238

Exchange rate overall 12,834.5 1732.1 9100 14,989.7 N =152
(Rupiah) between 0 12,834.5 12,834.5 n=4
within 1732.1 9100 14,989.7 T =238

Import overall 411,402.5 304,803.2 98,289.7 11449 N =152
(USD) between 338,181.2 153,953.3 902,846.5 n=4
within 81,006.3 202,731.3 653,512.4 T =238

Dummy COVID-19 overall 02 0.4 0 1 N =152

Pandemic

between 0 0.2 0.2 n=4
within 04 0 1 T=238

Table 3 presents the mean and standard deviation values of variables in each com-
modity sector. The food crops hold the lowest position in the mean values of agriculture
export, gross capital formation, and agricultural import but hold the highest positions
in the mean value of the labor force and non-agricultural export. Horticulture holds the
lowest position in terms of the growth of the economy and labor force. Plantation holds
the highest position in terms of the mean value of agricultural export, the growth of the
economy, and gross capital formation, as well as the lowest position in terms of the mean
values of non-agricultural export and inflation. Livestock holds the highest position in
terms of the mean values of inflation and agricultural import.

Table 3. Summary statistics of variables for the individual commodity sectors.

Unit Agriculture DoG;n()eistic Labor C(; ;;:21 Non-Agriculture Inflation Exchange Import
Export Product Force F 6 Export Rate
roauc ormation

Food Crops  Mean 99,615.07 75,201.82 14.74 3859.79 42,708.54 138.91 12,834.46 153,953.3
St.Dv 22,232.15 22,628.39 7.70 23.03 4558.92 10.95 1749.53 15,123.53

Horticulture ~ Mean 342,722.1 33,985.38 5.96 3863.05 42,464.93 139.28 12,834.46 231,454.5
St.Dv 49,770.46 5205.63 8.38 6131.46 4564.82 18.33 1749.53 33,722.4

Plantation Mean 1,063,842 90,480.07 11.09 9877.31 41,743.81 122.94 12,834.46 357,355.7
St.Dv 346,470 17,484.11 7.42 4037.94 4678.57 10.95 1749.53 65,662.68

Livestock Mean 414,316.1 34,829.58 6.48 4031.40 42,393.33 190.99 12,834.46 902,846.5
St.Dv 40,831.23 8613.90 8.17 6028.85 4560.72 231.33 1749.53 145,267 .4

In terms of agriculture export, the lowest export value is USD 99,615.07 for the food
crops, and the highest export value is USD 1,063,842 for the plantation sector. Regarding
the growth of the economy, the lowest income is 33,985.38 constant rupiah in 2010 in
the horticulture sector, and the highest income at the 2010 constant price is 90,480 billion
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rupiahs for the plantation sector. In contrast, for the labor force, the mean value of food
crops is the highest with 14.74 million people, while the mean value for horticulture is the
lowest at 5.96 million persons. The level of labor force is considered very high in the food
crop commodity sector more than one and a half times the average mean for the overall
panel of 9.6 million people.

3.2. Methods

To achieve the objectives of this study, the analysis was conducted based on the panel
data regression and two-stage least-square methods. Panel data regression is a method that
aims to model the effect of one or more predictor variables on the response variable. It is
used in some sectors of an object of research for a specific period of time. The techniques
used to analyze the panel data were the fixed effect, random effect, and feasible generalized
least-square. The fixed effect assumes that the subsector-specific effects of agriculture export
are not correlated with the exogenous variable. In contrast, the random effect assumes
that the subsector-specific effects of agricultural export are correlated with the exogenous
variable. However, the feasible generalized least-square method assumes that there is a
certain degree of correlation between the residual in the regression model. This means that
the FGLS is used when the panel data have heteroscedasticity, cross-sectional correlations,
and autocorrelations.

Following the methods of previous studies [24,28], for panel data analysis, the cor-
relation between agricultural export and economic growth can be estimated by the 25LS
regression analysis method. The 2SLS is a technique that considers the simultaneous equa-
tions used when the dependent variable’s error terms are correlated with independent
variables; this is called the endogeneity problem. To solve this problem, the 2SLS method
uses instrument variables to estimate the endogenous variables. The instrumental variables
must be defined based on the requirements for an instrument in which an instrument
must correlate with the regressor, be uncorrelated with the error term, and have no direct
cause due to independent variables. In this study, the instrument variables were the non-
agricultural export and exchange rate. The non-agricultural export and exchange rate were
found to have a significant correlation when tested with the pairwise correlation analysis.
This means that the non-agricultural export and exchange rate are the relevant instruments.
Another assumption is that the non-agricultural export and exchange rate have no direct
effects on economic growth and are uncorrelated with the error term. This assumption is
usually described as the exclusion restriction and homogeneity. This assumption cannot be
tested, since it cannot be demonstrated in real time, but can be supported by conducting a
regression analysis. The results of the regression illustrate that the agricultural export and
exchange rates do not affect economic growth.

The analysis began with the test of stationary using the unit root test, the heteroscedas-
ticity, the serial correlation test, and the cross-sectional dependence to determine the
possibility of error in the data. After that, the data were analyzed by FGLS, Fixed and
random effects, and the 2SLS regression methods to determine their impacts and investigate
the possibility of an endogeneity problem. Lastly, the analysis was finalized with a post
estimation test for the 25LS regression methods to show whether the endogeneity problem
occurred or not.

The model specifications for this study were generated by the panel data technique.
This followed the methods used in Kyaw, Lin and Zhang, Hayakawa and Mukunoki, Beck-
man and Countryman, and Osabohien et al. [11,12,26,27,32]. The present study provides a
suitable measure of the impact of agricultural export on economic growth by carrying out
an empirical analysis using simultaneous regression analysis. To resolve the possible issue
of endogeneity, this study applied the Two-stage Least-Square (2SLS) method. The baseline
model is given in Equation (1):

LnGDPti = ﬁo + ﬁllnAEXPn + ﬁzlnLFti + ﬁglnGCFti + ﬁ4lnNAEXPn + ﬁslnlNFti + ﬂ(,lnERtl-

+[37lnIMPti +BgDCOVn +B9Diit+£t (1)
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The Two-stage Least Square (2SLS) model represent in Equations (2) and (3):

INAEXP;; = ag + a1InLF;; + a;InGCF; + azInNAEXP;; + a4InINF;; + aslnER;; + aglnIMP;,
+ a7DC0V,-t + asDiitslit (2)

lnGDPu = BO + BllnAEXPu + lenLFit + BglnGCFit + ﬁ4lnINF,-t + lenIMPit + BGDCOVit
+ B7Diy + €35 (3)

where GDP;; represents the gross domestic product (the dependent variable), &y and
Bo are the constant terms, w1, &2, 3, &g, &5, &6, &7, kg and B1, B2, B3, P4, Bs, Be, P7 are the
parameters to be estimated, i represents the agricultural sectors (food crops, horticulture,
plantation, and livestock), 1,2 ..., N, t represents time, 1,2 ... N, and In denotes the
natural logarithm. AEXP represents agricultural export, LF represents the agricultural labor
force, GCF represents gross capital formation (investment), NAEXP is the non-agricultural
export, INF means inflation (GDP deflator), IMP represents agriculture import, DCOV
is the dummy variable for the years of the COVID-19 pandemic, and Di is the dummy
variable for sectors.

Equation (1) is the baseline model used for the panel data regression analysis, which
includes the generalized least-square, fixed effect, and random effect model. The two-stage
least square (2SLS) analysis was conducted based on Equations (2) and (3) with the variable
instruments being non-agriculture export and the exchange rate. The justification for these
variable instruments based on three conditions are relevance, exclusion restriction, and
exchangeability. The analysis was performed with Stata software, and the options “first
“and “vce (robust)” were added for the two-stage least-square method. The option “first”
illustrates the endogenous variable as a dependent variable in the first equation. The option
“vce (robust)” calculates the robust standard error to control the heteroscedasticity error,
serial correlation, and cross-sectional dependence.

4. Results and Discussion
4.1. Unit Root Test, the Test of Heteroscedasticity, Serial Correlation, and Cross-Sectional Dependence

To fulfill the stationary properties of model variables, five unit root tests were con-
ducted. The Fisher-type test, Im-Pesaran-Shim (IPS), and Levin-Lin-Chu unit root test
have the same null hypothesis, while the Hadri Lagrange Multiplier (Hadri) test indicates
the opposite null hypothesis of stationary variables. The “Breitung” panel unit root test
was also conducted as a robustness check for the variables. The results of all unit root
tests demonstrate that, at the first difference level, all variables employed in this study are
stationary. It means the alternative hypothesis that all or some of the panels did not have a
unit root is accepted.

For the panels data sets, there is the possibility of heteroscedasticity, serial correla-
tion, and cross-sectional dependence. To acknowledge this, the modified Wald test for
GroupWise heteroscedasticity and the Langrage-Multiplier test for serial correlation were
conducted. As illustrated in Table 4, the data contain heteroscedasticity and a cross-sectional
dependence error but do not have a first-order correlation (serial correlation). This result
suggests that, for the regression analysis conducted in this study, it was appropriate to use
the standard robust error estimates and the generalized least-square to reduce that error.

4.2. Estimates from FGLS, FE, and RE

This subsection presents the results obtained from the generalized least-square (FGLS)
test. The results for the analysis of the random and fixed effects are presented in Table 5.
The FGLS was employed to provide a robust standard error, because the data in this study
have N < T characteristics [34]. The random effects (RE) model assumes that the impacts of
subsectors are unrelated to the exogenous variable. The fixed effect (FE), on the other hand,
posits that subsector-specific impacts are associated with external factors [28].
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Table 4. Heteroscedasticity test, Serial Correlation test, and Cross-sectional dependence test.

FE Heteroscedasticity Test

HO: sigma(i)? = sigma? for all
chi? (4) = 211.45
Prob > chi? = 0.000

RE Heteroscedasticity Test

Ho: Panel Homoscedasticity

Ha: Panel Groupwise Heteroscedasticity

Lagrange Multiplier LM Test = 104.1831 p-Value > Chi2(3) 0.0000
Likelihood Ratio LR Test = 28.5354 p-Value > Chi2(3) 0.0000
Wald Test = 1117.1115 p-Value > Chi2(4) 0.0000

Serial Correlation test

HO: no first-order autocorrelation
F(1,3)=0.873
Prob > F =0.4191

Cross-Sectional Dependence Test

Pesaran’s test of cross-sectional independence = 6.238, Pr = 0.0000
Average absolute value of the off-diagonal elements = 0.413

Table 5. Estimates from the FGLS, Fixed Effect, and Random Effect analyses.

FGLS Fixed Effect Random Effect
Variables .. . . . .
Coefficient Std. Error  p-Value  Coefficient  Std. Error  p-Value  Coefficient  Std. Error  p-Value
Constant 3.327 % 1.808 0.066 3.773 3.773 0.169 4.852 2.952 0.100
Agz;c;(l)tr‘:ral —0.046 0.030 0.131 —0.131 * 0.053 0.015 —0.058 0.050 0.248
Labor force 0.031 ** 0.015 0.037 0.030 0.025 0.024 0.058 0.051 0,238
Gross Capital 0.0049 0.004 0.259 0.00 0.007 0.460 0.007 0.008 0.383
Formation
Non'zfggrtlmml 0.1297 0.106 0.222 —0.072 0.162 0.656 0.043 0.183 0.815
Inflation —1.003 *** 0.011 0.000 —0.951 *** 0.055 0.000 —0.976 *** 0.065 0.000
Exchange rate 1.227 *** 0.132 0.000 1.023 *** 0.176 0.000 1.163 *** 0.178 0.000
Import 0.017 0.230 0.820 0.347 ** 0.125 0.006 —0.002 0.094 0.988
COVID-19
. 0.084 ** 0.039 0.032 0.098 ** 0.048 0.043 0.109 ** 0.055 0.048
Pandemic
Horticulture —0.654 *** 0.087 0.000
Plantation 0.192 ** 0.087 0.028
Livestock —0.609 *** 0.131 0.000
Wald Chi-Square 11,186.81
Test
R-Square 0.717 0.670
p-value of
Chi-Square 0.000 0.000
p-Value of
F-statistics 0.000
Hausman test chi2 (8) = 66.40 prob > chi2 = 000

Note: *, **, *** denote the significance level at 10%, 5%, and 1%, respectively.

The FGLS results (Table 5) demonstrate that agricultural export (log AEXP), gross
capital formation (log GCF), non-agricultural export (log NAEXP), and agricultural import
(log IMP) do not play significant roles in determining the rate of growth of the economy
(log GDP) in Indonesia. However, even though agricultural export demonstrated no signif-
icance, it was found to harm economic growth. This is because, in Indonesia, agricultural
export still depends on the primary products of agricultural commodities, so the share of
receipts in the total payment balance is very low and has no sizeable impact [35]. According
to Levin and Raut [36], the impact is negligible.

The labor force (log LF), exchange rate (log ER), and COVID-19 pandemic (DCOV)
were identified as significant variables. The labor force was found to have a positive effect
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in terms of explaining the growth of the economy at the 95% level of confidence, and the
exchange rate was found to have a positive effect in terms of explaining the growth of the
economy at 99% CI. The labor force and the exchange rate can increase economic growth
by approximately 0.03% and 1.2%, respectively. This finding is consistent with Kyaw [11],
who found that labor force participation has a statistically significant effect and increases
economic growth.

The COVID-19 pandemic coefficient, interestingly, has a positive relationship with the
economy’s growth and is statistically significant at a level of 5%. Thus, a 1% increase in
the COVID-19 pandemic could increase Indonesia’s economic growth by approximately
0.09 percent. This result is different from those of previous studies regarding the impact
of COVID-19 on economic growth. Most previous studies found that the COVID-19
pandemic has harmed economic growth. The COVID-19 pandemic has led to shock and
unusual changes worldwide. One of the reasons for this result is that, in 2020, which is
the period in which the COVID-19 pandemic began in Indonesia, Indonesian agricultural
exports experienced the highest positive growth rate compared to other business sectors:
8.73% compared to the previous year [37]. This means that agriculture export during
the pandemic increased its share of income from trade, and trade investment as well as
agriculture production increased. Additionally, Indonesia’s agriculture sector is a labor-
intensive sector, so increasing agricultural export can increase the ability to absorb more
labor and thereby increase income. However, inflation was found to harm economic growth
at the 1% confidence level. This effect of inflation implies that Indonesia’s economic growth
would be reduced by approximately 1%. This result is similar to that of previous research
by Kyaw [11].

At the individual level of agricultural subsectors, all subsectors had statistically sig-
nificant effects at different confidence levels and with different effects on growth. Firstly,
the horticulture and livestock subsectors had highly significant effects at a 99% ClI, but
the coefficient was negative. This finding implies that a 1% increase in the horticulture
and livestock sectors can decrease the growth of the economy by 0.48% and 0.46 percent,
respectively, on average. Lastly, the plantation subsector had a positive effect that was
highly significant at the 5% confidence level. Consequently, a 1% increase in the plantation
subsector can increase the GDP of the agriculture sector by 0.21 percent, which means that
if we want to increase the growth of the economy during the COVID-19 pandemic, we
should increase the export of plantation export products.

The FE result presented in Table 5 illustrates that agricultural export (log AEXP),
Inflation (log INF), exchange rate (log ER), import (log IMP), and the COVID-19 pandemic
(log DCOV) have significant effects on economic growth. Agricultural export and inflation
were found to have negative relationships with economic growth, while the exchange
rate, imports, and the COVID-19 pandemic were found to have positive relationships with
economic growth. The coefficient of inflation demonstrated the greatest decrease while the
exchange rate was associated with the greatest increase in economic growth, with values of
0.95% and 1.02 percent, respectively.

The results of the random-effect model for agricultural export are consistent with the
FE model and FGLS in illustrating a negative relationship. This consistency was also found
in the results for inflation, exchange rate, and the COVID-19 pandemic. Inflation harms
economic growth by an average of 0.98%. The exchange rate and the COVID-19 pandemic
were found to have positive relationships with growth at confidence levels of 99% and
95%, respectively. The exchange rate was found to increase the growth of the economy
the most—by 1.16%. The gross capital formation was found to have consistent positive
impacts on FGLS, FE, and RE, but in a non-significant manner.

In the results for our main variables for the three regressions described above, agri-
cultural export and the COVID-19 pandemic were found to have different effects on the
growth of the economy. The export of agriculture was found to have inverse effects and was
significant only in the FE regression, while for the other regressions, it had a non-significant
negative effect. For the COVID-19 pandemic, consistent results were obtained with positive
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effects and slightly different coefficient values. To identify the most appropriate model
out of the fixed effect or random effect models, the Hausman test was conducted. The
probability of 0.000 was lower than the five percent significance level, so the null hypothesis
that the fixed effect is not appropriate was rejected. Hence, it is better to use the fixed effect
model to analyze the model regression.

This subsection presents the primary analysis, which involved the Two-stage Least-
Square regression. The 2SLS estimation method is used to test the assumption of endo-
geneity. The instrument variable was used in the model to solve the endogeneity problem.
The instrument variables were the non-agriculture export and exchange rate. Even though
testing this requirement is impossible, it is done to justify the choices of instrument vari-
ables. The test of exclusion restriction with the Stata command “testex” was conducted
and the result was satisfied. The regression was conducted to examine the causal effects of
the instrument variable and the outcome variable. The result was not significant, meaning
that the outcome is unconfounded (exchangeability). The correlation test was conducted to
illustrate the correlation between the instrument and outcome variables, and the result was
significant (relevance). The outcomes of this analysis are reported in Table 6.

Table 6. Estimates from the Two-stage Least-Square Regression.

1st Stage 2nd Stage
Variables - . .
Coefficient Std. Error p-Value Coefficient Std. Error p-Value
Constant —5.583 4.225 0.189 7.940 ** 3.002 0.008
Agricultural 0.730 *** 0.229 0.001
export
Labor force 0.132 ** 0.066 0.048 —0.085 ** 0.045 0.059
Gross Capital ~0.011 0.011 0.307 0.009 0.011 0.413
Formation
Non-agricultural = ;43 0.198 0.934
export
Inflation —0.093 0.094 0.322 —0.862 *** 0.130 0.000
Exchange rate 1.313 *** 0.318 0.000
Import 0.420 ** 0.203 0.040 —0.063 0.203 0.757
COVID_1.9 —0.052 0.074 0.485 0.153 ** 0.074 0.038
Pandemic
Horticulture 1.235 *** 0.0817 0.000 —1.731 *** 0.282 0.000
Plantation 1.985 *** 0.200 0.000 —1.534 *** 0.530 0.004
Livestock 0.862 *** 0.312 0.007 —1.734 % 0.384 0.000
R-Square 0.899 0.721

Note 1: Non-agricultural export (NAEXP) and Exchange rate (ER) are instrumental variables. Note 2: *, **, ***
denote the significance level at 5%, and 1%, respectively.

The first stage of regression (Table 6) used Equation (2) from the model specification.
From this stage, the labor force (log LF), exchange rate (log ER), and import (log IMP) were
found to be statistically significant in explaining agricultural export. The results imply
that 1% increases in the labor force, exchange rate, and imports will increase agricultural
export by 0.13%, 1.31%, and 0.42%, respectively. On the contrary, 1% increases in the
GCEF, non-agricultural export, inflation, and the COVID-19 pandemic may reduce the
agricultural export by 0.01%, 0.02%, 0.09%, and 0.05%, respectively, but these results were
not significant.

The results from the second stage regression (Table 6) are expressed in Equation (3)
in the model specifications, where agricultural export is the endogenous variable and the
other variables are the explanatory variables with non-agricultural export and exchange
rate as instrument variables. The results demonstrate that the gross capital formation
and the non-agricultural export had no important effects, but had positive and negative
coefficients, respectively. The other variables had different levels of significance and effects
on the growth of the economy, especially for the two main variables: agricultural export
and the COVID-19 pandemic. As an endogenous variable, agricultural export was found to
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have a considerable beneficial influence on economic growth. The level of significance was
high, at the 1% level of the confidence interval, and was found to increase economic growth
by approximately 0.7%, on average. This means that agricultural export could increase
economic growth in Indonesia by 0.7%.

These findings are consistent with previous research on agricultural export in terms of
its effects on the growth of the economy. Previous studies [11,22,38] demonstrated that the
impact of agricultural exports on the growth of the economy is favorable and consistent
with the theoretical growth theory of the export-led hypothesis theory. The export-led
growth theory suggests that exports can increase growth through income growth from
foreign trade multipliers and foreign exchange, the creation of competition in the market,
and the creation of more efficient products.

Table 6 demonstrates that, even during the COVID-19 pandemic, agricultural export
still had a positive effect on the growth of the economy. This finding is important for
Indonesia’s economic growth, since agricultural export is among the sectors that con-
tributed to economic growth in the country throughout the COVID-19 pandemic. This
result demonstrates that agriculture is the only sector that has survived the pandemic [4].

At the subsector level, the results of the first stage of the two-stage least-square analysis
demonstrate that all subsectors had highly significant effects at the 99% CI level. The first
stage of the regression demonstrated that a 1% increase in the export of horticulture (i.ID2),
plantation (i.ID3), and livestock (i.ID4) can increase agricultural export by 2.44%, 6.28%,
and 1.37%, respectively, but the food crop sectors, as a basis for dummy variables, were
found to have an insignificant negative effect on agricultural export. However, the results
of the second stage of the two-stage least-square analysis demonstrate that a 1% increase in
the export of the horticulture (iID2), plantation (i.ID3), and livestock (i.ID4) subsectors can,
on average, decrease the growth of the economy by 0.82%, 0.78%, and 0.82%, respectively.

The result of the second stage of the 2SLS (Table 6) also demonstrate consistent results
for the COVID-19 pandemic variable with the FGLS, FE, and RE regression analyses. The
significance level is also the same at the 5% confidence level, and the coefficient value
obtained for the 2SLS regression is larger than those obtained for the three previous
regressions by 0.16% (0.08%, 0.06%, and 0.05% for FGLS, FE, and RE, respectively). This
suggests that the COVID-19 pandemic can increase economic growth. This finding is
supported by the trend for the agricultural GDP from 2020 to the 2nd quarter of 2021
(Figure 4). The increase in GDP fluctuated from the fourth quarter of 2019 until the second
quarter of 2021 and the agricultural GDP increased, but from the third quarter until the
fourth quarter of 2020, it decreased and then increased again in the first and second
quarters of 2021. Even though COVID-19 was associated with an increase in the GDP from
agricultural export, this fluctuating trend demonstrates uncertainty and instability in the
Indonesian economy. This uncertainty is caused by value instability in the Indonesian
export value (see Figure 5).

Generally, the results of the second stage of the 2SLS estimation demonstrate that
agricultural export can increase economic growth, but at the individual level, agricultural
export is found to decrease economic growth. This finding is supported by the fluctuation
of exports in the agriculture sector, especially during the COVID-19 pandemic, which oc-
curred in three main agricultural export subsectors: horticulture, plantation, and livestock
(see Figure 5). This fluctuation may have been caused by the number and prices of export
commodities harvested. Thus, there was instability in exported commodities in the horti-
culture, plantation, and livestock subsectors. On the other hand, in the food crop subsector,
although there was a slight decrease in value during the COVID-19 pandemic, the trend
was stable from year to year. This instability caused the tendency for commodities to
become large, thereby harming the economy [39-42]. Furthermore, according to Ocran and
Biekpe [39], the detrimental impact of primary commodity export volatility can be related
to increased long-term financial uncertainty and the risk of imported input shortages.
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Figure 4. Trend for the Agricultural GDP from 2019 to the 2nd quarter of 2021. Source: Ministry of
Agriculture processed by the authors.
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Figure 5. Export Value for each subsector in Indonesia. Source: Ministry of Agriculture processed by
the authors.

4.3. Post Estimation Test for 2 SLS

The post-estimation tests were used to clarify the endogeneity problem. The first test
was the test of endogeneity. The results of this test demonstrated a statistically significant
p-value of 0.000, and the values of the Durbin Chi-square, Wu-Hausman F, Robust score
Chi-square, and Robust regression F tests were 38.28, 47.45.3, 20.16, and 37.76, respectively.
These results suggest that agricultural export is an endogenous variable.

The second test, the weak instrument test, was used to assess the level of correlation
between the addition of one more instrument variable and the endogenous variables. The
p-value was 0.0002, and the minimum eigenvalue statistic was 17.99 larger than the nominal
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5% 2SLS size from the Wald test. This means that the instrument variables used in this
model are relevant and exogenous.

The third test was the test of overidentifying restriction. This test was applied to ana-
lyze the “homogeneity condition” of the instruments [43]. The results of the overidentifying
restriction test illustrate p-values for the Sargan chi-square and Baumann chi-square tests of
0.8841 and 0.8883, respectively. This means that we were able to accept the null hypothesis,
because the p-values were greater than 0.1. If the test produces a non-significant result, it
can be concluded that the instruments are valid and the model is correctly specified.

The last test conducted was the heteroscedasticity test for instrumental estimation.
This test solves the problem in the error term that finds that the error term’s variance is
non-constant [44] (p. 69). The result for the chi-square p-value of 0.52 means that we were
able to accept the null hypothesis that describes the disturbance as homoscedastic. If the
disturbance is homoscedastic, our model has no heteroscedasticity problem. The results
indicate the constant value of the error term and the variance of the error term.

5. Conclusions, Recommendations, and Implications
5.1. Conclusions

The goal of this research was to investigate the effects of the agriculture export perfor-
mance on the growth of the economy in Indonesia during the COVID-19 pandemic. This
study used panel data from four subsectors of agricultural export in Indonesia. The data
were obtained from the BPS, Ministry of Agriculture, and Investment Coordinating Boards
for quarterly periods from 2012 until the second quarter of 2021.

This study used different econometric analyses to achieve the objectives. The general-
ized least-square, fixed, and random effect analysis regression methods were applied for
the analysis. To address the issue of endogeneity, an instrumental regression method called
2SLS was applied. The results for the FGLS, labor force, and exchange rate had positive
effects in terms of explaining the economic growth at the 95% and 99% CI levels. The labor
force and the exchange rate can increase the economic growth by approximately 0.03% and
1.2 percent, respectively.

The fixed effect model showed significant negative relationships of agricultural export
and inflation with economic growth, causing decreases of 0.13% and 0.95%, respectively.
The random effect illustrated that inflation has a negative effect on the growth of the
economy by 0.98%, on average. The exchange rate was found to have the greatest effect
on increasing economic growth (1.16%). The three regressions analyses demonstrated that
agricultural export and the COVID-19 pandemic had different effects on economic growth.
Agriculture export was found to have a significant inverse effect only in the FE regression,
and for the other regressions, it had a non-significant negative effect. For the COVID-19
pandemic, positive effects were found consistently with slightly different coefficient values,
with a difference of 1.4 percent.

From the two-stage least-square analysis, agricultural export was found to be an
endogenous variable with an important and positive effect on growth, leading to growth
of approximately 0.7%. The COVID-19 pandemic was also found to lead to an increase
in economic growth by approximately 0.16%. Another result is that the labor force and
inflation, although they are significant but inversely related to economic growth. This
implies that a 1% increase in the labor force in agriculture and inflation may reduce
Indonesia’s economic growth by 0.07% and 0.86%, respectively.

To summarize the outcomes of this research, the COVID-19 pandemic has increased
the fluctuations and instability in agricultural export as well as the degree of uncertainty.
The COVID-19 pandemic has increased economic growth, but the level of uncertainty
has led to instability in the agricultural export value and high commodity dependence.
This agricultural export instability has increased income uncertainty which, in turn, has
stimulated increases in saving, investment, and the growth of the economy [39,41,45,46].

Some limitations of this study are as follows: (1) this study was only conducted
in Indonesia, and future studies need to look at the effect of agriculture export during
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the COVID-19 pandemic on economic growth in other developing countries, as different
countries will have different results based on geographical, social, and economic differences,
(2) at the time of conducting this study, the COVID-19 pandemic was still present, and only
one year of data on the impact of COVID-19 was used. Therefore, future studies could use
more data to better determine the impact of the COVID-19 pandemic, and (3) this study
was conducted using the 2SLS estimation. This estimation method is beneficial as it can
solve the problem of endogeneity, but the requirements for instrument variables must be
met, and it is difficult to choose the most appropriate instrumental variable, since it is
impossible to meet the exclusion restrictions in reality. Thus, future studies could use the
25LS estimation method to assess the effects of agricultural export and economic growth
with other instrument variables.

5.2. Recommendations and Implications

We conducted an examination of models and identified the key factors impacting
economic growth during the COVID-19 pandemic. The major contribution of this study
is the examination of how agricultural export and other microeconomic variables, such
as the labor force, gross capital formation, non-agricultural export, inflation, exchange
rate, and import, can affect economic growth during the pandemic. Recommendations
for improving economic growth during the pandemic are provided by the results of each
variable based on the simultaneous model.

Our findings suggest that, to increase economic growth during the pandemic, the
government could invest in the further development of agricultural export. To increase the
positive impact of agricultural export during the pandemic, the policy suggestion that may
be proposed from this research is that the current government should endeavor to diversify
agriculture export during the COVID-19 pandemic to improve the influence of agricultural
export on economic development. The agricultural commodities exported should not only
be raw materials but also processed commodities to reduce the commodity dependence.
Processed agricultural commodities could increase the value added by agricultural com-
modities. The government should make a policy to stimulate the agroindustry to increase
the value added by agricultural commodities.

At the individual agricultural export subsector level, the government should support
increases in the contributions of the horticulture, plantation, and livestock subsectors. De-
spite having negative impacts on economic development, during the COVID-19 pandemic,
the trends of export have been increasing. The government should support this sector to
increase the value added by commodities and to export the added-value products, not only
the raw material products. One method that could be proposed to increase the added value
of agricultural export products is to increase the quality of agricultural export products.
The government can support policies to enhance knowledge and technical education about
better farming and the use of agriculture technology by farmers.

The results of our study add great value to current sustainability research in two
ways. First, we provide a theoretical basis for explaining the effects of the COVID-19
pandemic on the current situation of economic growth in terms of international trade in
agriculture. Agriculture can be seen as an important sector in the COVID-19 pandemic in
terms of increasing economic growth and stimulating a decrease in poverty. In Indonesia,
agriculture is the prominent sector in rural areas; therefore, by increasing agricultural
export, welfare will increase.

Second, to increase agricultural export, in 2020, the government, in this case the Min-
istry of Agriculture, implemented a program called “GRATIEKS” to increase agricultural
export. This policy aims to encourage the agricultural sector to increase the export of
agricultural commodities by three fold. This policy was implemented to increase the contri-
bution of agriculture to economic growth through the export of agricultural commodities
during the COVID-19 pandemic by creating a trade surplus for Indonesia’s agricultural
exports. The results of this study are also important to provide a general description of
the performance of this policy in terms of the sustainability of economic growth. With this
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program, in 2020, the agricultural export value has increased, and based on the results
of this study, this performance could increase economic growth. Thus, the sustainabil-
ity of economic growth during the COVID-19 pandemic can be increased by increasing
agricultural export.
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