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Abstract. Regional economic integration within ASEAN aims to strengthen the econo-
mies of its member states, and this commitment has yielded positive results. Economic

integration, particularly through tariff reduction, significantly impacts intra-regional ex-
ports, which serve as a key form of economic interaction among member states. Intra-
exportis viewed as the representation of economic integration and is projected to stim-
ulate economic growth. This study examines the economic interaction indicators that
influence economic development, hypothesizing that intra-exports have a significant ef-
fect on economic progress. To test this hypothesis, the Autoregressive Distributed Lag

(ARDL) model was employed as the theoretical framework and analytical tool. The results

confirm the hypothesis, demonstrating that intra-exports are a significant driver of eco-
nomic development within the region. Forecasting of key economic indicators indicates

an upward trend over the next decade, with average annual increases of approximately

four percent. The approach proves to be highly effective for short-term forecasting. In

summary, this study finds that economic interaction, as measured by intra-exports, pos-
itively contributes to economic development indicators such as GDP per capita, exports

per capita, imports per capita, and population growth. The findings support neoclassical

trade theory and build on previous research highlighting the critical role of intra-regional

trade in fostering regional economic growth. The study’s implications serve as valuable

recommendations for policymakers aiming to enhance intra-export activities.
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1. Introduction

Regional integration has become a popular trend in various regional areas. It
aims to build a joint political and economic in a region by improving trade col-
laboration among member countries. The intra-trade is expected to contribute
a positive impact on the economic growth of the regional organization. The intra-
regional trade was thought to have significant and positive effects on per capita
output growth. Nevertheless, in a study involving European union countries, the
intra-regional trade had a smaller impact on output growth than the extra-regional
trade [1]. However, the intra-regional trade is still being an interesting topic to in-
vestigate, especially in research involving the economic interaction in a region-
al organization.

Regional organizations could be a starting point for developing countries to
promote international trade and investment. The ASEAN free trade area signed
in 1992 was the important free trade agreements in the world and the Asia Pacific
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region. This agreement was regarded as an initial commitment to achieve a com-
petitive economic growth in Southeast Asia region. The economic growth is iden-
tified as a country’s GDP per capita. It is frequently regarded as an assessment of
a country’s prosperity, even though it is incompatible with socially equitable sig-
nals [2]. The GDP is a principal indicator of welfare in the economic development.
The entire government policies, designed at growing welfare, have purposed to
improve GDP [3]. In addition, the volume of export and import could be also ex-
pected as a benchmark or parameter to measure the economic growth. The ex-
port and import provide a positive impact on economic development in develop-
ing nations [4]. In the ASEAN region, the intra-trade development under a trade
agreement has given a positive and significant impact on an extensive quantity of
products, including imported and exported goods [5].

ASEAN is a prominent regional organization. It has a significant performance
in the Asian continent. In recent decades, the regional integration in Asia has in-
creased since the 1990s with a priority on the domestic growth. It is reflected in
several indicators such as trade flows, foreign direct investment, tourism, finan-
cial links, and output correlation. Further, it is regarded as a solid regional organ-
ization in the Asian region with most of its members are developing countries.

As a commitment to regional economic cooperation, the ASEAN econom-
ic community was established in 2015. It was considered as a foremost commit-
ment to build a stronger economic integration. ASEAN has made optimal efforts
in building the economic community, but it has required several challenges to in-
ternal laws or even national constitutions. This economic community has emerged
as Asia’s leading regional economic integration and achieved a significant pro-
gress in the most sectors [6]. Furthermore, the policy intervention of regional in-
tegration, aims to improve the population’s welfare and life quality, is manifest-
ed on the economic development.

To reveal an analysis of the economic development and economic interaction,
the researchers employed a mathematical model. A mathematical model is con-
ducted generally on the economic growth cases. The mathematical model used is
the autoregressive distributed lag (ARDL) model. This approach can be applied
in a small sample. Thus, it produces an unbiased and efficient model. This mod-
el enable avoid the problem of autocorrelation, and obtain both of long-term and
short-term estimation simultaneously. Further, this research is applied on the time
series data during period 2000 to 2021. The endogenous variables are represent-
ed by GDP per capita, export per capita, import per capita and population. Those
four endogenous variables could be considered as indicators measuring the eco-
nomic development. Thus, intra-export, average of price deflator, total labor force,
average of number of physicians per 1000 people, average of unemployment and
average of life expectancy are expected as the variables influencing the econom-
ic development and assessing the economic interaction.

This study constructed four ARDL models such as model 1 is a composition
of the GDP per capita as endogenous variable and the export per capita, the import
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per capita, the population, the intra-export, the average of price deflator, the to-
tal labor force, the average of number of physicians per 1000 people, the aver-
age of unemployment and the average of life expectancy as exogenous variables;
model 2 is a composition of the export per capita as endogenous variable and the
GDP per capita, the import per capita, the population, the intra-export, the aver-
age of price deflator, the total labor force, the average of number of physicians
per 1000 people, the average of unemployment and the average of life expectan-
cy as exogenous variables; model 3 is a composition of the import per capita as
endogenous variable and the GDP per capita, the export per capita, the popula-
tion, the intra-export, the average of price deflator, the total labor force, the aver-
age of number of physicians per 1000 people, the average of unemployment and
the average of life expectancy as exogenous variables; model 4 is a composition
of the total population as endogenous variable and the GDP per capita, the export
per capita, the import per capita, the intra-export, the average of price deflator, the
total labor force, the average of number of physicians per 1000 people, the aver-
age of unemployment and the average of life expectancy as exogenous variables.

In this study, the economic interaction among the ASEAN countries is de-
scribed as the intra-export variable which is one of the exogenous variables.

The purpose of the study is to find out the indicators of economic interaction
that influence economic development in ASEAN.

The research question of this study is whether the intra-export has an impact
on economic development in ASEAN.

The intra-export is expected to give a significant effect on the economic de-
velopment. This expectation is considered as a novel thing and simple uniqueness.
In the last, forecasting of the economic development indicators are carried out as
the final result of the research. This research is expected to provide a new insight
in assessing the future economic development by considering the economic in-
teraction among member countries of the regional organization.

2. Literature review

International economic integration has played an important role in interna-
tional economics since the 1950s [7]. The international economic integration is
an agreement that provides opportunities and challenges for the member coun-
tries involved. Another goal of regional economic integration is to reduce pover-
ty and achieve a sustainable inclusive development. This integration activity has
been getting more diverse encompassing financial flows, business cycle synchro-
nization, economic and social exchanges [8]. The regional economic integration
is an effective way to overcome regional challenges in order to increase the eco-
nomic growth in a region. The European community is the most significant and
influential organization of these arrangements. In the recent decades, the region-
al integration in Asia has increased and approached to European level.

The Asian economy has experienced a rapid growth since the 1960s. Several
aspects have supported the economic acceleration in Asian countries. Those are
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such as having the potential to grow despite relatively low incomes, potential
geography and structural characteristics, the demographic structure changes af-
terward World War II, and economic policy strategies supporting to sustainable
growth. The more developed countries in Asia have recognized the importance of
regional economic integration into the world economy. They have promoted the
international trade through several strategic policies such as more flexible trade
districts, easier currency convertibility, macroeconomic stability, tariff-free pro-
cedures, and investment. The economic growth in the East and Southeast Asian
countries climbed efficiently during period 1965 to 1990. The top eight coun-
tries were Hong Kong, Singapore, Taiwan, Korea, China, Malaysia, Thailand,
and Indonesia, reached their economy growth by approximately 5.5 % per year.

In Asia, there are several regional integration groups including ASEAN. It
has contributed positively to improve the regional unity in Asia, although the in-
stitution has been learning and struggling in the direction of political stability [9].
This organization has emerged as an important catalyst of economical designs in
Asia-Pacific’s. Moreover, it settled as an inspiration in regional cooperation with
a highly sought-after economic partner. Most of the member countries have de-
veloped stable and politically confident.

Andal [10] studied on the resilience level of the organization centrality as an
implementation of economic integration in the Asia Pacific region. The study dis-
covered that ASEAN is not strongly connected to other regions. This research con-
tributed to give a significant consideration to trade policymakers about the trend
of economic integration in the region.

More than a few previous studies of the worldwide economic integration have
been accomplished. For instance, Tiirkcan, & Saygili [11] studied on the effect of
economic integration agreement among Turkey and its trading partners on ma-
chinery exports in the period 1998-2013 using the probit model. The study re-
vealed that the economic integration agreements have enhanced the survival of
export relationship initiated before the agreement.

Cyrus [12] studied on the reason of several countries to establish the regional
trade agreements using bilateral data from 1950 to 2013. The study disclosed that
the trade, the GDP per capita, the cultural similarities and the institutions have
significant opportunity for the involved countries under the regional trade agree-
ment. Thus, a higher frequency of bilateral trade in the previous times has im-
proved the opportunity of two countries to join in the equivalent trade agreement.

Ruan et al. [13] studied on the trade relation among the ASEAN member states
and China using the theory of ecological population evolution. The study indicat-
ed that the trade collaboration among those countries gives a low probability on
the conflict and trade friction. It revealed that the trade relation among China and
the ASEAN countries is mutually beneficial.

Furthermore, the regional economic cooperation is realized in a trade openness
arrangement. It aims to increase export and import volume considered as econom-
ic development generator. Nguyen & Bui [14] studied on the nonlinear impact of

ISSN 2712-7435 Journal of Applied Economic Research, 2025, Vol. 24, No. 3, 754-785



. Setyo Wira Rizki, Nikolay I. Didenko

trade openness on the economic development by considering the volume of trade
transaction in the ASEAN-6 countries. The study disclosed that there is a posi-
tive impact of trade openness on the economic growth.

Vogiatzoglou & Thi [15] studied on the short-run and long-run effects of the
economic openness on the economic growth in the ASEAN-5 during a period
1980-2014. The study revealed that both of the import and export hold a signifi-
cant short-run and long-run impacts on the economic growth.

Sermcheep [16] studied on the impact of service export on the economic
growth in the ASEAN countries with panel data in a period 1980-2014. The study
confirmed that the service export has generated the economic growth in ASEAN
over the past few decades. Moreover, the modern service export has contributed
to the gross domestic product with a less strong positive effect.

Mathematical modelling is a method frequently used in completely fields
of research such as social, health, economics and humanities. The mathematical
research conducted by the ASEAN researchers has increased over time. For in-
stance, Ho-Le & Nguyen [17] studied on the mathematical research trend rooted
from the ASEAN countries in the period 2006-2015. The study exposed that the
ASEAN researchers published 9,890 papers in mathematics. Several studies have
applied the ARDL model to analyse the economic development and economic in-
teraction in ASEAN countries.

Numerous preceding studies have employed the ARDL model in economy
fields. For instance, Ahmed & Delin [18] studied on the ARDL method applied
to investigate the relationship of cotton cultivation area, profitability, quantity of
cotton exports, cotton export prices in Egypt and American cotton export prices.
Data stationarity was tested by Augmented Dickey-Fuller and Phillips-Perron unit
root tests. The study indicated that profitability and the number of exports had
a significant effect on the area of cotton cultivation in the long term.

Dell’Anno & Halicioglu [19] studied on the ARDL method to analyse the
relationship between the unrecorded economy and the recorded gross domestic
product in Turkey. The method was adjusted to estimate the size of the unrecord-
ed economy based on a partial adjustment model.

Marimuthu et al. [20] studied on the causal relationship between the govern-
ment expenditure and government income, and its impact on economic growth
in the ASEAN region using panel unit root tests and the ARDL panel cointegra-
tion. The study discovered that the government expenditure has a long-term rela-
tionship with the gross domestic product, significantly and positively related to
the economic growth in the long term, while the government income is signifi-
cant in the short term.

Caleb et al. [21] studied on the cointegration affiliation between the gross
domestic product as an endogenous variable and the macroeconomic variables
as exogenous variables. The study revealed that there is a long-term cointegra-
tion connection between the gross domestic product and it’s the regression co-
efficients.
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Didenko et al'. studied on the impact of economic interaction through mutual
trade among the EAEU countries on the economic growth, based on the concep-
tual positions of integration. It was conducted in order to formulate a target pro-
gram for the development of integration displayed by alternative graphs, which
will allow selecting options for the integration development of the EAEU countries.

Table 1. Framework of the previous studies and research gap

Previous studies

Research gap

The positive impact of economic integration on the eco-
nomic development including in Europe and Asia since
1950s. (El-Agraa [7], Capannelli et al. [8])

ASEAN has contributed positive impacts and perfor-
mance as a regional organization, but as a group, ASEAN
is not strongly connected. (Taghizadeh-Hesary et al. [9])

The bilateral trade has given a significant impact to eco-
nomic development of countries involved. (Tiirkcan &
Saygili [11], Cyrus [12], Ruan et al. [13])

The impact of bilateral trade on the economic devel-
opment involving sub group ASEAN-5 and ASEAN-6
(Nguyen & Bui [14], Vogiatzoglou & Thi [15])

Modern service exports have given a less significant to

The advantage of regional eco-
nomic integration in the modern
world using the recent data.

ASEAN?’s role in improving the
economic growth of its member
countries in the modern world
economy using more updated re-
search data and approaches.

The impact of intra-export on the
economic development.

The intra-export is considered as
a manifestation of the econom-
ic interaction activity among the
ASEAN member countries with
all export products.

the GDP growth. (Sermcheep [16])

The mathematical model including the ARDL model, which
is generally used in the economic research and it discuss about
economic growth, export and import. (Ho-Le & Nguyen [17],
Ahmed & Delin [18], Dell’Anno & Halicioglu [19]).

The use of unit root tests and ARDL panel cointegra-

tion to check short-run or long-run (Marimuthu &
Bangash [20], Caleb et al. [21])

The study employs four ARDL
models to represent the economic
development indicators.

The impact of economic interaction through mutual trade
among the EAEU countries on the economic growth.
(Didenko et al.)

ASEAN as a research object.

Source: compiled by Authors

To enhance and expand the previous studies in term of the multinational eco-
nomic interaction, the researchers observe the economic growth and economic in-
teraction among the ASEAN nations. The research question of this study is whether

' Didenko, N. I, Skripnyuk, J.F., Kikkas, K. N. Mathematical model for analyzing the im-
pact of economic interaction of the EAEU countries on the economic growth of the EAEU. The
state and the market: the Eurasian dominant of development in the context of the formation of
a multipolar world: collective monograph / ed. by prof. S. A. Dyatlov, prof. D. Yu. Miropolsky,
prof. T. A. Selishcheva. St. Petersburg, 2023. 632 p.

ISSN 2712-7435 Journal of Applied Economic Research, 2025, Vol. 24, No. 3, 754-785



. Setyo Wira Rizki, Nikolay I. Didenko

the intra-export has an impact on the economic development in ASEAN. To sup-
port the research question, we conducted a hypothesis as following:
H1I: The intra-export has an impact on the economic development in ASEAN.
To confirm the hypothesis, an alpha value has been determined to evaluate
the error probability. The researchers have to consider whether to reject or accept
the hypothesis. H1 will be accepted if the p-value is less than alpha.

3. Methods

3.1. Autoregressive distributed lags (ARDL) model for short-run

The autoregressive distributed lag model of order p and n, ADL(p, n), is de-
fined for a scalar variable Y7 as [22]:

P n
Y;:ZG,'Y;;""ZBI'XH"'SM (1)
i=1 i=0

where €, is a scalar zero mean error term and X’ is K— dimensional column vec-
tor process. The coefficients O, are scalars while B, are row vectors. Using the lag
operator L applied to each component of a vector, L X, = X, ,, it is convenient to
define the lag polynomial (L) and the vector polynomial B(L) An economet-
ric model in which the dependent variable Y can be expressed as a function of its
past values including the current and lagged values of another independent vari-
able X is called a dynamic model.

If we regress Y on its k-lagged values and the current and k-lagged values of
the independent variable X, then the dynamic model is given by [23]:

Yt = 8+61Yt—1 +92Yt—2 +"‘+ekYt—k +Bon +Ber—1 +"'+BkXt—k TE&, (2)

Some examples of a dynamic model are as follows.
A model which includes only the current and the lagged values of the explan-
atory variable X of the type:

Y, =0+B,X, +BX,  +..+B, X, +e,. (3)

Equation (3) is called a distributed-lag model.
A model which includes one or more lagged values of the dependent variable
Y and the current value of the explanatory variable X of the type:

Y=06+0Y ,+0,Y ,+..+0Y , +B,X, +¢,. (4)

Equation (4) is called an autoregressive model. The dynamic model of this
type is called an autoregressive distributed lag model.

3.2. ARDL model using R software

Statistical programming R is software used for data processing in the field
of economics. R software is an open-source software easily obtained legally [24].
The R software has become quite popular in the last decades with various pack-
ages needed in econometrics. The paper on ARDL models with R presents the
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ARDL model package in the statistical language R by displaying its main func-
tions in a step-by-step guide discussed in detail [25].

There are 10 steps to analyses ARDL model using R software, as following.

1. Indicating endogenous and exogenous variables.

Indicators of Economic Development in the Association of Southeast Asian
Nations (ASEAN): Y' — GDP per capita of ASEAN in the ¢-th year, USD/per-
son'; ¥> — volume of export per capita of ASEAN in the -th year, USD/person;
Y — volume of import per capita of ASEAN in the #-th year, USD/person; ¥, —
total population of ASEAN in the #-th year, person.

Indicators that influence the development of the ASEAN economy and as-
sess the economic interaction of countries: X, — total intra-export among the
ASEAN member states in the #-th year, USD; X, — average of price deflator in
ASEAN in the #-th year, percentage/per year; X, — total labor force in ASEAN
in the #-th year, number of employees; X, — average of number of physicians
per 1000 people in ASEAN the #-th year, number of physicians3; X, — average
of unemployment in ASEAN in the #-th year, percentage of number of employees;
X — average of life expectancy in ASEAN in the -th year, years*.

2. Data transformation.

3. Stationery Checking.

The ARDL model produces a consistent parameter estimation with a good
long-term coefficient, even though the explanatory variables or regressors are at
different levels I (0) or I (1) [26]. The augmented Dickey—Fuller statistic is a test
employing negative numbers. The more negative value indicates the stronger re-
jection on the hypothesis at some confidence level. It examines the null hypoth-
esis that a unit root is current in a time series sample.

The alternative hypothesis depends on the version of the test used, but it is usu-
ally stationarity or trend stationarity. The differencing process is needed to over-
come non-stationary data and obtain stationary data. Let Y7 is a non-stationery time
series data. First differencing is defined as ®, =Y, =Y _, = (1 -B )Y, A higher or-
der in d-th order is denoted as ®, = (1— B)d Y, resulting stationery time series data.

The test is an efficient way to indicate time-series model having a unit root
process. It provides three characteristics: type 0 (no drift, no trend), type 1 (with
drift, no trend) and type 2 (with drift, and with trend).

4. Multicollinearity test.

Multicollinearity occurs when there is an abundant intercorrelation among sever-
al independent variables in a multiple regression model, which might give rise to inac-
curate analysis results. The statistical model will investigate the effectiveness of every

! Data is retrieved from: https://kidb.adb.org (date of access: 08.01.2025).

2 Ibid.

3 Data is retrieved from. https:/prosperitydata360.worldbank.org/en/indicator/UN+S-
DG+SH+MED+PHYS+ZS (date of access: 08.01.2025).

4 Data is retrieved from. https://databank.worldbank.org/indicator/SP.DYN.LE0Q.IN/1{-
f4a498/Popular-Indicators# (date of access: 08.01.2025).
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single independent variable used. A larger confidence interval due to multicollinearity
causes the probability of the involvement of the independent variables to be less ac-
curate. The variance inflation factor (VIF) value can measure the level of collinearity
in a multiple regression model. The value of 1 represents uncorrelated, the value of 1
to 5 denotes moderately correlated and the value of 5 to 10 confirms highly correlated.

5. Selecting lags of endogenous and exogenous variables.

Akaike information criterion (4/C) value is employed to compare the suita-
bility of time series models with varying numbers of lags. This value is used to
determine the appropriate number of lags. In the most cases, it is effective on
a high-frequency data with small sample [27, 28]. The model with the lowest val-
ue is the most appropriate model to use [29].

AICz—2(%)+2(k+T), ()

where 7 is number of observations; K is estimated parameter.
6. Constructing equation system.

V=0V, Y X XL XL
ARTILAN A ANS A ARG 30 ¢l
VoV 1 r 2 xt x| ©
Y= (P(Y:p, Y, Ytl—p’ Y, Ytzp’ - X, thfp)

Where p —number of lags; k=1,2,3,4, 5, 6.

Model 1 is a composition of ¥' as endogenous variable and Y,l,p, YR, Y? i

Y. ..., X, , X, asexogenous variables.

V.Y o X! XL, a5 exogenous variabl .

Model 2 is a composition of Y,” as endogenous variable and Y , Y,
Y'Y .., X!, X asexogenous variables.

Model 3 is a composition of ¥’ as endogenous variable and Y, 20 Y,
Y2, Y2 ..., X/, X[ asexogenous variables.

Model 4 is a composition of ¥ as endogenous variable and Y* 20 Y,
Y2, Y2 ..., X/, X[ asexogenous variables.

7. Transforming the structural form of the model to the reduced form using linear.

8. Considering the identifiability of the equation system.

9. Finding the coefficient of equations and transitioning to non-normalized values.

10. Forecasting endogenous variable values with a t-years prospect.

1
t-p?

1
t-p?

1
t-p?

4. Results

The correlation coefficient value indicates how close the linear relationship
of variables. The correlation calculation indicates that a number of variables
have a close relationship as indicated by a value exceed of 0.75. A high correla-
tion causes multicollinearity. It has a potential to cause problems such as unstable
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estimation and increased standard error. The correlation values are calculated as
an initial step to detect multicollinearity. The VIF test is required to determine the
independent variables used in a model represented in Table 2.

Table 2. The VIF values of models

Mo;;el 1 VIF Mol(éfl 2 VIF Mo;éfl 3 VIF Mol(éfl 4 VIF
v 5.43 v 5.43 X, 6.37 X, 6.37
X! 6.73 X, 6.73 X 3.05 X;? 3.05
X’ 3.18 X;? 3.18 X! 2.01 X! 2.01
X! 2.09 X! 2.09 X’ 3.84 X’ 3.84
X’ 3.60 X’ 3.60 X° 5.73 X? 573

Source: Author’s calculation

This research tolerates the VIF values in range of 0 to10 to choose appro-
priate variables as the exogenous variables in the model. The calculation guides
the researchers to make decisions in building the models. Several checking steps
are conducted to remove exogenous variables having the VIF value of more than
10 from the model. There are four appropriate models obtained as model 1 com-
bines ¥ as an endogenous variable and Y*, X, X7, X', X as exogenous vari-
ables; model 2 combines Y as an endogenous variable and YhLXL XL XX
as exogenous variables; model 3 combines Y’ as an endogenous variable and
X, X}, X!, X}, X’ as exogenous variables; and model 4 combines Y as an en-
dogenous variable and X;, X, X, X, X/ as exogenous variables.

Table 3 reveals that whole variables are stationary at level or at first differ-
ence because of p-value less than 5 %. It confirms to accept the hypothesis at
least once in the different type and level. This condition is still suitable because
the coefficients remain robust and stable even when the variables are at different
stationarity levels.

Table 3. Stationery test using augmented Dicky-Fuller Test

. Type (1): Type (2): Type (3):
VAR | ey £ no drift, no trend with drift, no trend with drift, with trend
Y I(1) Yes at lag 0, Yes at lag 0, Yes at lag 0,
p-value = 0.0296 p-value = 0.0109 p-value = 0.010
Y’ 1(1) Yes at lag 0, Yes at lag 0, Yes at lag 0,
p-value = 0.0100 p-value = 0.0100 p-value = 0.0100
atlag 1, at lag 1, at lag 1,
p-value = 0.0187 p-value = 0.0183 p-value = 0.0188
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End of table 3

Type (1):
no drift, no trend

Type (2):
with drift, no trend

Type (3):

with drift, with trend

VAR | Stationery at
Y} L)
v 1(0)
X |10
X? 1(0)
X f 1(0)
Xt 1
X 1(1)
X! (D)

Yes at lag 0,
p-value = 0.0100
atlag 1,
p-value =0.0114

No

No

Yes at lag 0,
p-value = 0.0100

Yes at lag 0,
p-value = 0.0100

Yes at lag 0,
p-value = 0.010

Yes at lag 0,
p-value = 0.0100
atlag 1,
p-value = 0.0156

Yes at lag 0,
p-value = 0.0100
atlag 1,
p-value = 0.0115

Yes at lag 2,
p-value = 0.0441

No

Yes at lag 0,
p-value = 0.0203

Yes at lag 0,
p-value = 0.010

Yes at lag 0,
p-value = 0.0122

Yes at lag 0,
p-value = 0.0254

Yes at lag 0,
p-value = 0.0100
atlag 1,
p-value = 0.0189

No

No

Yes at lag 1,
p-value = 0.0184

No

Yes at lag 0,
p-value = 0.010

Yes at lag 0,
p-value = 0.0199

Yes at lag 0,
p-value = 0.0121

Source: Author’s calculations.

The lag selection is decided based on the smallest AIC value. Based on the cal-
culation, optimal lag chosen is lag 2 for all models. We attained the four best mod-
els. Those are the model I —=ARDL (2,2,2,2,2,2) with the smallest value of—139.96,
the model 2 — ARDL (2,2,2,2,2,2) with the smallest value of —116.30.96, the
model 3 — ARDL (2,2,2,2,2,2) with the smallest value of —97.86, and the model
4 — ARDL (2,2,2,2,2,2) with the smallest value of —251.97 (Table 4).

Table 4. Estimated coefficients calculation of exogenous variables

M1 Estimated M2 Estimated M3 Estimated M4 Estimated
Y coefficient Y? coefficient Y’ coefficient Y coefficient
Intercept | —3.950641 |Intercept| —5.30105 |Intercept| —2.25180 |Intercept|—0.3047267
Y 1.223409 Y2 2.14901 Y’ 0.70383 Y 0.6984571
Y, —0.513661 Y2, —-0.44775 Y, 0.15819 VAN 0.2115841
Y —5.232756 Y —-16.84210 X! 0.91696 X) 0.0054287
Y —5.835043 a 27.36822 X!, —0.67298 X!, |-0.0017709
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End of table 4

Ml Estimated M2 Estimated M3 Estimated M4 Estimated

Y! coefficient Y} coefficient Y coefficient Y coefficient
Y4, | 12027605 | Y', | -1049882 | X', | —0.14097 | X', |-0.0003963
X! 0.316904 X| 0.82243 X;? —-0.62935 X; —0.0142990
X', | -0374954 | x!, | -1.81883 | X2, 0.13968 | X7?, | 0.0020883
X', | 0249865 | X!, 0.43955 X2, 0.06930 | X?, |-0.0015351

X’ —-0.562210 X’ 0.06545 X! 0.12365 X! 0.0012774

X, | 0309743 | X7, | 028006 | X' | 005872 | X! |-0.0002593
X2, | -0182715 | X2, | 100570 | X', | 001277 | X', |-0.0002683
X 0006161 | X' | -009223 | X' 0.05648 X: | 00067226
X' |-0030479 | X', | —045262 | X', | 041862 | X', |-0.0092994
X', | 0082562 | x', | —004731 | X°, | 03911 | X', | 00035530
X: 1-0210732 | X° | —016990 | Xx° | -1152715 | X° | 0.0053260
X3, | 0112600 | X7, | —1.00318 | X° | 049279 | X°, |-0.1750734
XS, | 0248848 | x>, | 113762 | X', | 1199964 | X°, | 0.3855459
MSE: 0.0001353 MSE: 0.0000261 MSE: 0.0000657 MSE: 2.96 E-08
MAPE: 1.16 % MAPE: 1.09 % MAPE: 1.74 % MAPE: 0.04 %

Source: Author’s calculations.

Mean squared error value is used to measure the quality of the es-
timator. The mean squared error value is around to zero indicating that
the model is effective to use. Mean absolute percentage error is calcu-
lated to measure the prediction accuracy of the forecasting model. The
mean absolute percentage error value discloses that the model is af-
fective and accurate with the value of around 1 %. From Table 4, we
obtained the best models of the ARDL (2,2,2,2,2,2).

4.1. Equation of Model 1 ARDL (2,2,2,2,2,2)
The equation of model 1 is:

Y' =-3.950641+1.223409Y", —0.513661Y, —5.232756Y,* —
—5.835043Y", +12.027605Y*, +0.316904 X! —0.374954 X , +
+0,249865X, , —0.562210X; +0.309743X;, —0.182715X7,+  (7)
+0.006161.X" —0.030479X " +0.082562X ", —0.210732.X" +
+0.112600.X°, +0.248848X” , +0.002512.
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Intercept 0f —3.950641 is the variation in the GDP per capita value when exog-
enous variables of 0. It describes that the GDP per capita will decrease to—3.950641
units if the total population, the total intra-export, the average of price deflator,
the average of number of physicians per 1000 people and the average of unem-
ployment at current year of 0. An analogous description for the coefficient at the
time #—1 and 2.

Coefficient of the total population at current year of —5.232756, it signifies
that the GDP per capita will decrease as much 5.232756 units if the total pop-
ulation at current year of 1 unit. An analogous description for the coefficient
at the time #—1 and #-2. The total population at #~1 and #-2 contribute to affect
the GDP per capita. If all coefficients are added jointly, the result will be posi-
tive and the GDP per capita will continue to increase with changes in the total
population of 1 unit.

Coefficient of the total intra-export at current year of 0.316904, it implies
that the GDP per capita will increase as much 0.316904 unit if the total intra-
export at current year of lunit. An analogous description for the coefficient at
the time #—1 and 7-2. The total intra-export at #—1 and -2 contribute to affect
the GDP per capita. If all coefficients are added jointly, the result will be posi-
tive and the GDP per capita will continue to increase with changes in the total
intra-export of 1 unit.

Coefficient of the average of price deflator at current year of —0.562210, it
indicates that the GDP per capita will decrease as much 0.562210 when the aver-
age of price deflator of 1 unit. An analogous description for the coefficient at the
time 1 and 2. The average of price deflator at /1 and /~2 contribute to affect
the GDP per capita. If all coefficients are added jointly, the result will be nega-
tive and the GDP per capita will continue to decrease with changes in the aver-
age of price deflator of lunit.

Coefficient of the average of number of physicians per 1000 people at cur-
rent year of 0.006161, it implies that the GDP per capita will increase as much
0.006161unit if the average of number of physicians per 1000 people at current
year of lunit. An analogous description for the coefficient at the time /1 and 2.
The average of number of physicians per 1000 people at 1 and /2 contribute
to affect the GDP per capita. If all coefficients are added jointly, the result will be
positive and the GDP per capita will continue to increase with changes in the av-
erage of number of physicians per 1000 people of 1 unit.

Coefficient of the average of unemployment at current year of —0.210732, it
indicates that GDP per capita will decrease as much 0.210732 when the average
of unemployment of 1 unit. An analogous description for the coefficient at the
time /~1 and /2. The average of unemployment at /1 and -2 contribute to af-
fect the GDP per capita. If all coefficients are added jointly, the result will be pos-
itive and the GDP per capita will continue to increase with changes in the aver-
age unemployment of 1 unit.
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4.2. Equation of Model 2 ARDL (2,2,2,2,2,2)
The equation of model 2 is:

Y? =-5.30105+2.14901Y7, —0.44775Y7, —16.84210Y" +

+27.368227* —10.49882Y*, +0.82243.X, —1.81883X] , +

+0.43955X, , +0.06545X +0.28006.X 7, +1.00570X;, — (8)

—0.09223X" -0.45262X ", —0.14731X;, —0.16990 X —
~1.00318X;, +1.13762X, , —5.2288E ",

Intercept of —5.30105 is the variation in the volume of export per capita val-
ue when exogenous variables of 0. It describes that the volume of export per cap-
ita will decrease to as much 5.30105 units if the total population, the total intra-
export, the average of price deflator, the average of number of physicians per 1000
people and the average of unemployment at current year of 0. An analogous de-
scription for the coefficient at the time 7—1 and #-2.

Coefficient of the total population at current year of —16.84210, it signifies
that the volume of export per capita will decrease as much 16.84210 units if the
total population at current year of 1 unit. An analogous description for the coeffi-
cient at the time /1 and 2. The total population at /1 and /2 contribute to af-
fect the volume of export per capita. If all coefficients are added jointly, the re-
sult will be positive and the volume of export per capita will continue to increase
with changes in the total population of 1 unit.

Coefficient of the total intra-export at current year of 0.82243, it implies that
the volume of export per capita will increase as much 0.82243 unit if the total
intra-export at current year of lunit. An analogous description for the coefficient
at the time #—1 and #-2. The total intra-export at #—1 and /2 contribute to affect
the volume of export per capita. If all coefficients are added jointly, the result will
be negative and the volume of export per capita will continue to decrease with
changes in the total intra-export of 1 unit.

Coefficient of the average of price deflator at current year of 0.06545, it in-
dicates that the volume of export per capita will increase as much 0.06545 when
the average of price deflator of 1 unit. An analogous description for the coeffi-
cient at the time /1 and /2. The average price deflator at 71 and -2 contribute
to affect the volume of export per capita. If all coefficients are added jointly, the
result will be positive and the volume of exports per capita will continue to in-
crease with changes in the average of price deflator of 1 unit.

Coefficient of the average of number of physicians per 1000 people at cur-
rent year of —0.09223, it implies that the volume of export per capita will decrease
as much 0.09223 unit if the average of number of physicians per 1000 people
at current year of lunit. An analogous description for the coefficient at the time
-1 and 2. The average of number of physicians per 1000 people at +~1 and 2
contribute to affect the volume of export per capita. If all coefficients are added
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jointly, the result will be negative and the volume of export per capita will con-
tinue to decrease with changes in the average of number of physicians per 1000
people of 1 unit.

Coefticient of the average of unemployment at current year of—0.16990, it in-
dicates that the volume of export per capita will decrease as much 0.16990 when
the average of unemployment of 1 unit. An analogous description for the coefti-
cient at the time #—1 and —2. The average of unemployment at #—1 and /-2 con-
tribute to affect the volume of export per capita. If all coefficients are added joint-
ly, the result will be negative and the volume of export per capita will continue to
decrease with changes in the average of unemployment of 1 unit.

4.3. Equation of Model 3 ARDL (2,2,2,2,2,2)
The equation of model 3 is:

Y’ =-2.25180+0.70383Y°, +0.15819Y, +0.91696 X —
—0.67298X, , —0.14097X, , —0.62935X; +0.13968X,, +
+0.06930X7, +0.12365X; —0.05872.X ", +0.01277X", + (9)
+0.05648X° —0.41862X”  +0.39611X;, —11.52715X; +

+0.49279X°, +11.99964X° , —7.4468E ™"

Intercept of —2.25180 is the variation in the volume of import per capita val-
ue when exogenous variables of 0. It describes that the volume of import per cap-
ita will decrease to —2.25180 units if the total of intra-export, the average of price
deflator, the average of number of physicians per 1 000 people, the average of un-
employment and the average of life expectancy at current year of 0. An analogous
description for the coefficient at the time /1 and 2.

Coefficient of the total intra-export at current year of 0.91696, it implies that
the volume of import per capita will increase as much 0.91696 unit if the total
intra-export at current year of lunit. An analogous description for the coefficient
at the time #—1 and #-2. The total intra-export at #—1 and /2 contribute to affect
the volume of import per capita. If all coefficients are added jointly, the result
will be positive and the volume of import per capita will continue to increase with
changes in the total intra-export of 1 unit.

Coefficient of the average of price deflator at current year of —0.62935, it in-
dicates that the volume of import per capita will decrease as much 0.62935 when
the average of price deflator of 1 unit. An analogous description for the coeffi-
cient at the time #—1 and #-2. The average of price deflator at /~1 and 2 contrib-
ute to affect the volume of import per capita. If all coefficients are added jointly,
the result will be negative and the volume of import per capita will continue to
decrease with changes in the average of price deflator of 1 unit.

Coefficient of the average of number of physicians per 1000 people at current
year of 0.12365, it implies that the volume of import per capita will increase as much
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0.12365 unit if the average of number of physicians per 1000 people at current year
of 1 unit. An analogous description for the coefficient at the time #—1 and 2. The
average of number of physicians per 1000 people at /1 and -2 contribute to af-
fect the volume of import per capita. If all coefficients are added jointly, the result
will be positive and the volume of import per capita will continue to increase with
changes in the average of number of physicians per 1000 people of 1 unit.

Coefficient of the average of unemployment at current year of 0.05648, it in-
dicates that the volume of import per capita will increases as much 0.05648 when
the average of unemployment of 1 unit. An analogous description for the coefti-
cient at the time 7—1 and 7—2. The average of unemployment at #—1 and /-2 con-
tribute to affect the volume of import per capita. If all coefficients are added joint-
ly, the result will be positive and the volume of import per capita will continue to
increase with changes in the average of unemployment of 1 unit.

Coefficient of the average of life expectancy at current year of —11.52715, it
signifies that the volume of import per capita will decrease as much 11.52715 units
if the average of life expectancy at current year of 1 unit. An analogous descrip-
tion for the coefficient at the time /1 and 2. The average of life expectancy at
-1 and -2 contribute to affect the volume of import per capita. If all coefficients
are added jointly, the result will be positive and the volume of import per capita
will continue to increase with changes in the average of life expectancy of 1 unit.

4.4. Equation of Model 4 ARDL (2,2,2,2,2,2)
The equation of model 4 is:

Y =-0.3047267 +0.6984571Y* +0.2115841Y", +0.0054287 X —
—0.0017709.X,, —0.0003963.X, , —0.0142990.X; +0.0020883.X 7, —
~0.0015351X7, +0.0012774.X; —0.0002593X;", —0.0002683X;, + (10)
+0.0067226.X; —0.0092994X” | +0.0035530.X, +0.0053260.X° —

—0.1750734X°, +0.3855459.X° , +3.5648E™".

Intercept of —0.3047267 is the variation in the total population value when
exogenous variables of 0. It describes that the total population will decrease as
much 0.3047267 units if the total intra-export, the average of price deflator, the
average of number of physicians per 1000 people, the average of unemployment
and the average of life expectancy at current year of 0. An analogous description
for the coefficient at the time #—1 and 2.

Coefficient of the total intra-export at current year of 0.0054287, it implies that
the total population will increase as much 0.0054287 unit if the total intra-export
at current year of lunit. An analogous description for the coefficient at the time
t—1 and #-2. The total intra-export at #~1 and 7-2 contribute to affect the total pop-
ulation. If all coefficients are added jointly, the result will be positive and the total
population will continue to increase with changes in the total intra-export of 1 unit.
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Coefficient of the average of price deflator at current year of—0.0142990, it
indicates that the total population will decrease as much 0.0142990 when the av-
erage of price deflator of 1 unit. An analogous description for the coefficient at
the time #1 and /2. The average of price deflator at #—1 and #-2 contribute to af-
fect the total population. If all coefficients are added jointly, the result will be neg-
ative and the total population will continue to decrease with changes in the aver-
age of price deflator of 1 unit.

Coefficient of the average of number of physicians per 1000 people at cur-
rent year of 0.0012774, it implies that the total population will increase as much
0.0012774 unit if the average of number of physicians per 1000 people at current
year of lunit. An analogous description for the coefficient at the time /1 and 2.
The average of number of physicians per 1000 people at 1 and /2 contribute
to affect the total population. If all coefficients are added jointly, the result will
be positive and the total population will continue to increase with changes in the
average of number of physicians per 1000 people of 1 unit.

Coefficient of the average of unemployment at current year of 0.0067226, it
indicates that the total population will increases as much 0.0067226 when the av-
erage of unemployment of 1 unit. An analogous description for the coefficient at
the time #~1 and #-2. The average of unemployment at /1 and #-2 contribute to
affect the total population. If all coefficients are added jointly, the result will be
positive and the total population will continue to increase with changes in the av-
erage of unemployment of 1 unit.

Coefficient of the average of life expectancy at current year of 0.0053260, it
signifies that the volume of import per capita will increase as much 0.0053260
units if the average of life expectancy at current year of 1 unit. An analogous de-
scription for the coefficient at the time —1 and /2. The average of life expectancy
at +—1 and -2 contribute to affect the volume of import per capita. If all coefficients
are added jointly, the result will be positive and the volume of import per capita
will continue to increase with changes in the average of life expectancy of 1 unit.

The delay multiplier figures reveal the delay multiplier calculation for 22 peri-
ods. The delay multiplier illustrates the impact on the dependent variable in period #+s,
caused by an instantaneous shock to the independent variable in period ¢. The figures
1 to 4 illustrate the endogenous variables after the shock for each exogenous variable.

Figure 1 reveals that the population (POP), the total intra-export (TIE), the
average of price deflator (APD), the average of number of physicians (ANP), the
average of unemployment (AUE) have varying effects on the GDP per capita. The
population, the average price deflator, the average of number of physicians, and
the average of unemployment contribute collectively a negative impact in first
several periods. Thus, those exogenous variables give a positive impact on the
endogenous variable in the following periods. The total intra-export gives a high
positive impact in first period and provides a positive impact in the next period
consistently on the GDP per capita. A whole exogenous variables tend to give
a neutral effect after the 15" period to the last period.
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Figure 2 discloses that the population, the total intra-export, the average of
price deflator, the average of number of physicians, and the average of unemploy-
ment give similar impacts on the volume of export per capita. Those exogenous
variables have provided a neutral effect to the endogenous variable from the be-
ginning to the end of period.

Figure 1. The delay multiplier of model 1

Figure 2. The delay multiplier of model 2
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Figure 3. The delay multiplier of model 3

Figure 4. The delay multiplier of model 4

Figure 3 exposes that the total intra-export and the average of number of phy-
sicians deliver a positive impact on the volume of import per capita in a first pe-
riod and a neutral impact in the remained periods. The average of price deflator,
the average of unemployment and the average of life expectancy (ALE) distribute
a negative impact on the volume of import per capita in a first period and a neu-
tral impact in the continued periods.
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Figure 4 reveals that the total intra-export and the average of number of phy-
sicians offer a negative effect on total population in a first period and a neutral
impact in the following periods. The average of price deflator gives a positive ef-
fect in a first period and a neutral effect in the remained periods. The average of
unemployment and the average of life expectancy distribute a negative and pos-
itive impact on the population in several first period and a neutral impact in the
continual periods.

Table 5 presents the analysis results of the four models employed in this study.
Model 1 is a composition of the GDP per capita as endogenous variable and the
population, the total intra-export, the average of price deflator, the average of
number of physicians per 1000 people, and the average of unemployment as ex-
ogenous variables.

Table S. Significance effect of exogenous variables to endogenous variable

MO e | M mem | MU mem | MO mem
Intercept| 0.4220 |Intercept| 0.34087 |Intercept| 0.8877 |Intercept 0.660
Y 0.0190 * Y2 0.27512 Y’ 0.3231 Y 0.218
Y, 0.2636 Y2, 0.43524 Y, 0.8695 VAN 0.599
Y 0.4351 Y 0.37831 X! 0.0277 * X) 0.177
Y 0.4690 Y 0.33621 X!, 0.2980 X!, 0.736
JAR 0.2601 )R 0.50985 X!, 0.8568 X', 0.892
X! 0.0294 * X| 0.00764 ** | x? 0.4634 X; 0.231
X/, 0.0798. X/, 0.26287 X7, 0.6633 X7, 0.786
X!, 0.0879. X, 0.32648 X7, 0.8643 X7, 0.843
X? 0.0656. X’ 0.72025 X! 0.3959 X! 0.550
X7, 0.1400 X7, 0.59351 X! 0.7439 X! 0.930
X7, 0.2572 X7, 0.26665 X', 0.8608 X!, 0.883
X} 0.8546 X} 0.52694 X’ 0.8544 X} 0.247
X!, 0.5819 X!, 0.28119 X7, 0.2958 X7, 0.429
X', 0.0815. X!, 0.35441 X, 0.5096 X7, 0.789
X’ 0.1485 X’ 0.57834 X? 0.1719 X? 0.964
X7, 0.3420 X, 0.31074 X7, 0.9693 X?¢, 0.389
X, 0.6021 X, 0.28160 X7, 0.4676 X7, 0.143
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End of table 5
Model 1 Model 2 Model 3 Model 4
y! Pr (> |¢]) y2 Pr (> |¢]) ¥ Pr (> |¢]) v Pr (> 1)
t t t t

Significance codes: “***’ means under 0.001 or alpha 0.1 %, “**’ means under 0.01
or alpha 1 %, “* means under 0.05 or alpha 5 %, *” means under 0.1 or alpha 10 %

R-squared: 1 R-squared: 0.9997 R-squared: 0.9995 R-squared: 1
Adj. R-squared: Adj. R-squared: Adj. R-squared: Adj. R-squared:
0.9996 0.9976 0.9952 0.9999

Source: Author’s calculations.

Model 2 is a composition of the export per capita as endogenous variable and
the population, the total intra-export, the average of price deflator, the average of
number of physicians per 1000 people, and the average of unemployment as ex-
ogenous variables. Model 3 is a composition of the import per capita as endoge-
nous variable and the total intra-export, the average of price deflator, the average
of number of physicians per 1000 people, the average of unemployment and the
average of life expectancy as exogenous variables. Model 4 is a composition of
the total population as endogenous variable and the total intra-export, the average
of price deflator, the average of number of physicians per 1000 people, the aver-
age of unemployment and the average of life expectancy as exogenous variables.

To confirm and approve the hypothesis which states that the intra-export has
an impact on the economic development in ASEAN, an alpha value is determined.
The hypothesis is accepted because of p-value less than alpha.

From the model 1, the GDP per capita in a previous year and the intra-export
in a current year give a strong impact on GDP per capita under a significance
alpha = 5 %. Those are indicated by p-values of 0.0190 and 0.0294, respective-
ly. The GDP per capita also depends significantly on the GDP per capita and the
intra-export at lags, the average of price deflator at current year and the average
of number of physicians at second lag in significance alpha = 10 %. The adjusted
R-squared value of 0.9996 indicates that the GDP per capita in a previous year, the
intra-export, the average of price deflator at current year and the average of num-
ber of physicians at second lag can explain and influence to the GDP per capita
at current year of 99.96 % in significance alpha = 10 %. The R-squared of 1 ex-
plains that all combinations of the exogenous variables give effects on the GDP
per capita of 100 %.

From the model 2, the intra-export at current year gives a very strong impact
to the export per capita. It is indicated by p-value as 0.007764 under significance
alpha =1 %. The adjusted R-squared value of 0.9976 discloses that the intra-
export at current year can explain and give impact to the export per capita at cur-
rent year as much 99.76 % in significance alpha = 1 %. The R-squared of 0.9997
describes that whole exogenous variable combinations give impacts on the ex-
port per capita of 99.97 %.
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From the model 3, the intra-export at current year gives a strong impact to
the import per capita. It is indicated by p-value as 0.0277 under significance al-
pha =35 %. The adjusted R-squared value as 0.9952 discloses that the intra-export
at current year can explain and give impacts on the import per capita at current
year as much 99.52 % in significance alpha = 5 %. The R-squared of 0.9995 de-
scribes that each combination of exogenous variable gives effect on the import
per capita of 99.95 %.

From the model 4, the total population is affected normally by all exoge-
nous variables as the populations at previous years, the intra-export, the aver-
age of price deflator, the average number of physicians, the average of unem-
ployment and the average of life expectancy. It indicates by R-squared as 1.
It means that all exogenous could explain and affect the total population varia-
ble normally as 100 %.

The forecasting results of the endogenous variables display an upward trend
in the next 10 years. These are represented in Table 6.

The GDP per capita, the export per capita, the import per capita, and the to-
tal population are projected to obtain a fairly smooth growth. It will increase of
around 4.5 % in the first four years and 3.3 % in the following years. The longer
forecasting period causes the smaller percentage increase. This model is quite ef-
fective for short forecasting times. The small error values indicate the effective-
ness and accuracy of the model (Fig. 5-8).

Table 6. Forecasting of economic development indicators in ASEAN

Forecasting results
vear GDP per capita ($) | Export per capita ($) | Import per capita () Tota(lmpicl)ﬁgllla;tion
2022 5320.805 2562.776 2402.899 675.4475
2023 5569.083 2679.357 2511.627 681.7344
2024 5817.361 2795.938 2620.355 688.0213
2025 6065.640 2912.519 2729.083 694.3082
2026 6313.918 3029.100 2837.811 700.5951
2027 6562.196 3145.681 2946.539 706.8820
2028 6810.475 3262.261 3055.267 713.1689
2029 7058.753 3378.842 3163.995 719.4558
2030 7307.031 3495.423 3272723 725.7427
2031 7555.309 3612.004 3381.451 732.0296

Source: Author’s calculation.
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Figure 5. Forecasting of GDP Figure 6. Forecasting of export
per capita indicator per capita indicator
Figure 7. Forecasting of import Figure 8. Forecasting
per capita indicator of population indicator

The forecasting results of the ARDL model (2,2,2,2,2,2) for all models dis-
play a significant and gradual upward trend on the economic development indica-
tors in ASEAN. The GDP per capita, the export per capita, the import per capita
and the population are projected gradually growth in the one-decade forthcoming.

S. Discussion

This study reveals that the economic interaction has contributed to the eco-
nomic development. The intra-export variable represents the economic interaction
among the ASEAN countries. This variable gives impact on the GDP per capita,
the export per capita, the import per capita and the population. The analysis result
answers the research question of whether the intra-export has an impact on eco-
nomic development. The analysis result also confirms and strengthen the hypothe-
sis states that the intra-export has impact on the economic development in ASEAN.

An alpha value is applied to test the hypothesis. The hypothesis is accepted
because of p-value less than the alpha. The analysis result discloses several im-
portant points. The intra-export contributes a strong impact on the GDP per capita
under significance alpha =5 % and p-values of 0.0294. The intra-export contrib-
utes a very strong impact on the volume of export per capita under significance
alpha =1 % and p-value of 0.9976. The intra-export contributes a strong impact
on the volume of import per capita under significance alpha =5 % and p-value as
0.0277, but the total population is affected normally by the intra-export.
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This study supports several previous works such as a study of the factors in-
fluencing the ASEAN economic growth and integration by Nurjannah et al. [30].
That study revealed that the intra-regional trade gives an impact of 0.014 % on the
economic growth. Further, Anwar et al. [31] showed that the international trade
effects represented by imports and exports in the ASEAN region has an impact on
the economic growth. The results specifically disclosed that the intra-import and
the intra-export has impact on the GDP. Furthermore, a study by Matondang et al.
[32] disclosed that the international trade is a gathering point to increase produc-
tivity and efficiency on the national economic sustainability.

Moreover, Diater & Higgot [33] suggested that ASEAN needs to take more
attention to intra-export policies projected to strengthen ASEAN’s international
trade. Based on these findings, it is necessary to strengthen the economy through
increasing the intra-trade in the ASEAN region. It is to answer the challenges re-
sulted from Diaeter’s study about the theory of monetary regionalism on regional
projects in Asia which provides insight that this regional economy does not have
the material strength of larger competitors.

In addition, this study supports the theory of neoclassical trade stated that trade
has an impact on the economic development. For instance, the study of neoclassi-
cal growth conducted by Deardoff [34] provided an explanation that international
trade has an impact on a country’s prosperity. Thus, Ben-David & Loewy [35] ex-
plored on extending the traditional neoclassical exogenous growth model with multi-
country long-run analysis and revealed that the degree of trade liberalization among
countries can affect the level of economic growth. A study conducted by Singh [36]
revealed that trade is a catalyst for productivity and aggregate economic growth.

Another point to consider, the ASEAN economic interaction needs to be fur-
ther enhanced to encourage equal prosperity for whole member countries. Policies
related to improve the intra-trade volume needs to be continuously monitored and
updated along with technological development in the modern economic world. It
refers to an empirical analysis of the regional economic interaction system in spa-
tial econometrics and numerical calibration conducted by Behren & Thisse [37]
showed that the emergence of trade blocks and the gradual elimination of state
borders are important in the modern economic world. This situation needs to be
supported by the formation of a well-developed regional economy to optimize
economic integration and its potential consequences.

Furthermore, a study on the main functional-hierarchical model of central
places in the reproduction of economic interaction with an analysis of the region-
al export conducted by Dzurkha [38] revealed that the income is generated by the
export. The study also disclosed that the inter-regional interaction determines the
level of intra-regional connectivity. Ultimately, this discussion describes that the
economic interactions manifested in international trade across a regional econom-
ic area have a significant impact on the economic development. The significance
of this study is to recommend new insights for policy makers to decide a strate-
gic action in improving intra-trade among the ASEAN countries.
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6. Conclusion

The ASEAN economy has increased rapidly in accordance to the Asia-Pacific
economic strategy. In 2022, this regional economic growth reached more than 5 %.
The economic interaction has been considered as an important stimulant for this
regional economic development. The economic interaction among the member
countries is manifested in intra-trade which shows an upward trend in the last two
decades. In this study, the ARDL model has proven the hypothesis that the intra-
export has an impact on the economic development. The analysis results disclose
that the intra-trade has an impact on the GDP per capita, the export per capita, the
import per capita and the population.

The forecasting of economic development indicators reveals a rising trend
over the one decade ahead. Those indicators are the GDP per capita, the export
per capita, the import per capita, and the total population. The economic develop-
ment indicators are projected to grow steady at a relatively constant rate of 4 %.
This model is very effective for a short-time forecasting, because a longer peri-
od has caused the lower percentage increase. The more projection interval gives
the more modest percentage growth. The small and significant error values indi-
cate the effectiveness and accurateness of model. Moreover, the error values as-
sess the effectiveness of the parameter estimation and determine the forecasting
model’s prediction accuracy.

The intra-export is a significant factor influencing the economic development
indicators. The regional committee is recommended to regenerate policies relat-
ing to increase the intra-export volume. It also must be supported by the quantity
and quality of production goods needed by the destination countries. To increase
the quantity and quality of production, the investment funding is certainly need-
ed in the modern economic world. Thus, investment policy is an important fac-
tor in this case. It is recommended to consider the investment factor as a research
variable in next study.

Furthermore, the population has increased every year could be considered
as a potential human resource to increase production volume. To support it, the
availability of educated and work-ready human resources is a crucial Issue on
the economic development in this regional economy. This situation is a compli-
cated Issue involving the level of literacy and education in society. It is relative-
ly being a crucial Issue in several member countries. In another hand, the mem-
ber countries have several potentials that can support the economic development
in ASEAN, such as diverse natural resources, human resources, a stable political
situation, natural and cultural tourism.

In summary, our study has validated and supported the theory of ‘neoclassical
trade’ which states that the international trades and flows lead to increase income
distribution among the involved countries in the international trade. In addition,
this study has supported and enhanced several previous works that the factors in-
fluencing the economic development and regional integration.
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YOK 339.9

AHann3 3KOHOMUYECKOro pa3BUTUS U SKOHOMUYECKOI0
B3aMMopencTeus B ctpaHax ASEAN Ha ocHose Mmopenu ARDL

C. B. Pusku © <, H. H. /ludenxo
Canxm-Ilemep6ypackuii norumexnuyeckuu ynueepcumem Ilempa Benuxoeo,
2. Canxm-Ilemep6ype, Poccus
DA rizki.sv@edu.spbstu.ru

AHHOmayus. PernoHanbHasi 3KoHOMUYeckas nHTerpauns ASEAN HanpasieHa Ha ykpe-
MN/1eHVe 3KOHOMUK ee CTPaH-Y1EHOB, N TaKas YCTaHOBKa AEMOHCTPUPYET NONOXKUTENb-
Hble pe3y/bTaTbl. COOTBETCTBME 3KOHOMUYECKOW MHTErPaLIK, C TOYKM 3PEHMS COraLLe-
HUS O CHYKEHWM TApUAOB, 43T 3H3YUTESbHbBIN PE3YNbTaT M0 BHYTPUIKOHOMUYECKOMY
3KCMOPTY Kak hopMe 3KOHOMUYECKOr0 B3aMMOAENCTBUS MEXKAY CTPaHaMM — YNeHaMu
ASEAN. SxoHOMMYeCKoe B3aMMOLENCTBME NPEACTaBIEHO KaK BHYTPUIKOHOMUYECKNIA
3KCMOPT, KOTOPbIN YBENNYMBEET 3KOHOMUYECKNIA POCT. Lienbto 4aHHOro cciefoBaHus
SBNSETCHA ONpefeseHne NoKasaTesie 3KOHOMUYECKOro B3aMMOAENCTBIS, BIMSAOLLX
Ha 3KOHOMMYecKoe pa3BuTune cTpaH — 4ieHos ASEAN. MnoTesa AaHHOM0 Uccneno-
BaHWS 38KJI043ETCH B TOM, YTO BHYTPUIKOHOMUYECKMIM 3KCMOPT OKa3bIBAET BMAHME
Ha 3KOHOMWYECKOE pasBuTHe CTPaH-4neHoB. Mogenb ARDL ncnonb3yeTcs B Ka4ecTse
TEOPETUYECKOM OCHOBbI M MPOLEAYPbl MPOBEPKM rMNoTe3bl. [locne NpoBepKu Teope-
TUYECKMX NPOLEeAYP Pe3ybTaT NOKa3biBaET, YTO rMnoTesa npuHnMaeTcs. OHa abbsic-
HSIeT, YTO BHYTPUIKOHOMUYECKMWIN SKCMOPT SBASETCS 3H3UYUTENbHBIM PaKTOPOM, BIU-
AOLLMM H3 NOKa3aTe/IM 3KOHOMUYECKOr0 Pa3BUTUSI 3TOW PErMOHaNbHOW MHTErpaLnm.
[porHo3npoBaHMe NoKasaTelen 3KOHOMUYECKOr0 Pa3BUTUSA OTPaXKaeT TEHOEHLMIO
K MX POCTY B TEYEHWE CriefytoLlero aecatnneTtus. NporHo3npyeTcs, 4To 3T NoKa3a-
Tenu byayT pacTu CPaBHUTENBHO YCTOMYMBBIMM TEMN3MK CO CPEAHUM POCTOM B 4 %.
Mcnonb3yeMblin METOA010MMYECKIMI NMOAXOA UCKYUTENBHO 3D PEKTUBEH B KPATKO-
CPOYHbIX MPOrHO3ax. TaKXe NCCNef0BaHNEe MOKa3blBAET, YHTO 3KOHOMUYECKOE B3aNUMO-
OEencTBMe, NPeACcTaBNeHHOE NepeMeHHON BHYTPUIKOHOMUYECKOr0 3KCNOPTa, CNocob-
CTBOBA/I0 3KOHOMMYECKOMY pa3BuTuio: BBl Ha oyLuy HacesieHns, 3KCropTa M UMMopTa
Ha OyLlY HacesleHnst. 3To UCCNef0BaHVe NOAAEPKMBAET HEOKIACCUYECKYIO TEOPUIO
TOproenv 1 oborallaeT npeaplayLLve paboTbl, B KOTOPbIX YTBEP>KAAETCSH, YTO TOProBs
B PaMKaX MHTErPaLMOHHOr0 06 beAnHEHNS OK33bIBAET 3HaUUTENbHOE BINSIHWE Ha Peru-
OHaNbHbIN 3KOHOMUYECKMI POCT. iccneoBaHne GopMynnpyeT pekoMeHaaumm Ans pas-
paboTKM NOANTUKK, HAMNPaBNEHHOW Ha YBeNMYeHMe BHYTPUIKOHOMNYECKOr 0 3KCMOPTa.

Knroyesbie cnosa: Accoumaling rocynapcTs Horo-BocTtouHom A3um; permoHanbHas Top-
rosns; Mogenb ARDL; OTKPbITOCTb TOPrOB/IW; 3KOHOMUYECKaA NHTErpaLms.
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