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Abstract—One of the AEC's vision is to support sustainable 

high economic growth by increasing trade, investment and 

employment creation; enhancing regional capacity to respond 

to global challenges. The aim of this paper to describe and 

explore the impact of the ASEAN Economic Community 

(AEC). The Method is comparing economic condition of the 

ASEAN members between both years, 2014 and 2016.  

Statistical analysis using bi-plot and Procrustes to measure the 

similarity between both configurations. Bi-plot analysis map 

the ASEAN members as object and factor influences the 

economic conditions as variable. The results of this study 

shows that changes in the economic conditions of ASEAN 

members are almost the same before the AEC and thereafter. 

Procrustes analysis shows that the configuration have a 94.85 

% similarity 
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I. INTRODUCTION  

Liberalization trading in ASEAN region begins to be 

applied with the establishment of ASEAN Economic 

Community (AEC) in 2015. The aims of the establishment 

of AEC is to make ASEAN region a competitive place of 

production as ASEAN products powerful competitive in 

global markets and increase trade among ASEAN member 

(Intra-ASEAN Trade) (Ministry of Finance RI, 2014). It is 

liberalization can be seen from efforts to eliminate tariff and 

non-tariff barriers for countries in the ASEAN region either 

in the form of employment trade or investment. 

The implementation of AEC in 2015 will be able to 

encourage the creation of production networking networks, 

strengthen regional integration in the economic sectors as 

well as to create free movement of educated and insightful 

business actors. The implementation of the 2015 AEC will 

also transform ASEAN into a single market in the form of a 

production base. The single market and ASEAN production 

base has five pillars of liberalization as in 2015 AEC 

framework covering liberalization of goods flows, service 

flows, investment flows, labor market flows, and capital 

flows (Directorate General of ASEAN Cooperation, 2009). 
The liberalization of the goods flow, obviously will 

affect the flow of exports and imports of goods from each 

ASEAN member country. Facing the ASEAN Economic 

Community (AEC) 2015, each ASEAN member country is 

emphasized to further improve the production quality of 

domestic companies in order to increase exports by reducing 

imports and expected to improve the economic condition of 

the country so as not to lose competition with the entry of 

foreign companies will dominate the market.  

The liberalization of service flows is also included 

in 2015 AEC framework a top priority in the liberalization 

of this service flow is the tourism services sector. The 

implementation of AEC, can provide great opportunities to 

ASEAN member countries to increase the visit of foreign 

tourists to their country.   

The implementation of AEC has greatly affected 

the investment sector as well. Lamsiraroj (2016) [13] states 

that with the entry of foreign direct investment, there is 

transfer of capital, technology, science from developed 

countries to developing countries. The transfers will 

stimulate productivity and increase national output which 

will increase economic growth.  

The liberalization of labor flows also needs to be 

addressed in the face of the AEC. The adoption of AEC in 

2015, it is certain will open wide job opportunities for 

ASEAN citizens. The opening of employment opportunities 

for each ASEAN country will result in an increase in the 

number of foreign workers in each country. This will have 

an impact on the number of unemployed in the country so 

that it will affect things that will harm the country.  

In support of the achievement of the AEC, it is also 

necessary to support a more free flow of capital. One form 

of this capital flow is portfolio investment (Edwards, 1999). 

The entry of portfolio investment, the liquidity to meet 

domestic financial needs will increase and the domestic 

capital market will increase. 

Based on the explanation above, the export, the 

increasing number of foreign tourists, foreign direct 

investment, the number of foreign workers and portfolio 

investment, will affect the economy in each ASEAN 

country after the implementation of AEC. The 

implementation of AEC can affect economic growth and 

economic downturn in every ASEAN country. Seeing the 
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influence of this AEC, each country must have different 

solutions and readiness in facing the AEC. Differences in 

the solution facing the AEC that resulted in a country that 

has decreased in some sectors of the economy but some 

countries can actually encourage AEC as to improve the 

economic conditions in the country.  

This economic change is necessary to be 

considered for each ASEAN member country. Therefore, 

this study is very important to do to know how the economic 

conditions before and after the implementation of the AEC, 

so it can be compared how changes in economic conditions 

in each - each country. Changes in economic conditions 

before and after the existence of the AEC can be compared 

based on these five indicators. Comparison can be done 

using a technique of statistical analysis, one of which is 

multivariate analysis that is Procrustes analysis.  

Procrustes analysis is an analytical technique used compare 

two configurations through proximity / objective 

configuration resemblance. Comparison of two object 

configurations will result in a proximity measure that elicits 

new data configuration. The new data configuration is 

compared to the original data to see a direct comparison 

between the original data and the configuration data. 

Comparison can be seen and analyzed using bi-plot analysis 

to see the relative position between the variables and the 

observed object so that the factors of the variables that 

influence the object can be known. In Procrustes analysis 

there are three kinds of transformations namely translation, 

rotation and dilation. 

These three transformations are the adjustment 

stages of the configuration to be compared so as to achieve 

the minimum square of squares. The merging of three 

transforms can be expressed by  

 

 
Where  : 

  Z : Transformation matrix 

  c  : Scala 

  : Centralized Matrix 

    : Rotation Matrix 

  1 :  Matrix with value 1 

  T : Translation Matrix 

 

 Sum of the squares of distances at the point moved 

corresponding to the configuration made algebraically 

fixed with 

  = trace  

 

After the matrix is obtained, it can be seen the size of 

similarity between the initial data configuration with the 

configuration of new data transformed. The similarity sizes 

of the two configurations illustrate the proximity between 

two matrix configurations. The higher the value, then the 

two configurations will be closer. The resemblance size can 

be formulated as follows: 

R2 = 1 -  

 

Value R2 ranging from 0 - 100%, closer to 100%, the closer 

the two configurations. Matrix Z transformed will be 

compared with the original data to see a direct comparison 

between the original data and the transformed data. 

Comparison can be seen and analyzed using bi-plot 

analysis to see the relative position between the variables 

and the observed object so that it can be known the factors 

of the variables affecting the object. 
Bi-plot is one attempt to describe the data contained in 

the summary table in the graph two-dimensional. The 
information provided by bi-plot includes objects and 
variables in a single image. Bi-plot analysis is descriptive 
with two dimensions that can present visually as a set of 
objects and variables in a flat-shaped graph. With this kind of 
presentation, the characteristics of variables and objects of 
observation as well as the relative position between observed 
objects and variables can be analyzed. Based on the view of 
bi-plot obtained, there are four important things that can be 
taken, namely the proximity between objects, diversity 
among variables, correlation between variables and value 
variable on the object. 

II. METHODS 

Main sources was adopted to collect the data of the 

study from https://data.aseanstats.org. The data obtained in 

the form of annual data before and after the implementation 

of AEC is 2014 and 2016. Data used containing export, 

investment and the foreign visitor arrival in ASEAN 

member. The object of this research consisting of 10 

ASEAN countries. The variables used in this study are: 

X1 = Export 

X2 = Foreign Visitor Arrival  

X3 = Foreign Domestics Investment 

Data analysis in this study was conducted with the 

help of Software R-2.15.0 with the stage that begins with 

analysis Procrustes. Analysis Procrustes was performed to 

see the resemblance of two data configurations, while the 

analysis Procrustes stages are described as follows:  

1) Establish matrix (2014 data) and matrix (2016 data) from 

originating data.  

2) Standardize data matrix X (2014 data) and data matrix Y 

(2016 data) 

3) Perform transformation process on Procrustes analysis 

beginning with data translation matrix process and calculate 

the sum of squared distance of M2 translation. Next is the 

matrix rotation process and calculate the sum of squares 

distance M2 rotation. The matrix transformation is 

terminated by performing the matrix dilatation and 

calculating the sum of squares of distance M2 of dilation. 

4) Conducting the calculation of the transformation result 

so as to obtain the Z matrix of transformation and calculate 

the sum of squares distance of the whole process of 

transformation.  

4) Take M2 minimum of all calculations and use in 

calculating the similarity measure R2. 

The next step is bi-plot analysis done to see the factors 

of the variables affecting the object, while the stages of bi-

plot analysis described as follows:  

1) Conducting the singular value decomposition on matrices 

and Z, each matrix and Z described into two matrix, ie 

the matrix G and H.  

2) Find a two-dimensional matrix which is a best 

approximation matrix to each matrix and Z to obtain the 

matrix G(2) and the matrix H(2) 
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3) Prepare the matrix G(2) and matrix H(2)
 together in one 

plot so as to obtain bi-plot shape matrix   and Z.  

4) Interpretation bi-plot form matrix and Z. 
Analysis Procrustes is used to see the similarity size of 2 

compared configuration. The data matrix prior to the 
application of the AEC in 2014 (matrix X) is treated as a 
defined matrix, while the data matrix after the 2016 AEC (Y) 
is treated as transformed matrix.  

 

III. RESULT AND DISCUSSION 

The results of data analysis are described as follows: 

1) Form matrix and matrix  

 

 
 

 
 

 

2) Conducting the process of matrix transformation  
Procrustes analysis is solved by using R-2.15.0 

software, based on stages of Procrustes analysis performed 

three types of transformation, namely: 

a) Translation matrix 

Based on the calculation generated translation matrix X* 

namely: 

 

b) Rotation of the matrix  

Next is the rotation process that produces the rotation matrix 
 

 
 

c) The dilatation of the matrix 

The dilation process is performed to determine the scale 

used when magnification or distance reduction of each point 

in configuration against its center. Based on the calculation 

we get the scale value c = 0.97 with the sum of squared 

distance M =1.390489. 
3) Form a matrix of results of  Procrustes analysis 

From the three transformation processes obtained value 

matrix as follows: 

 

 
 

4) Specifies the matrix similarity size of 

Value M
2
of the whole process of transformation, there 

is valueM
2
 minimum the value M2 dilatation M

2
 = 1.390489 

and the value of JKT = . Calculation which 

performed the following values: 

        R2 = 1 -  = 0,9485 = 94,85% 

 It is indicates that both data configurations have a 

similarity of 94.85%. Configuration difference of AEC to 

5.15%. This difference is caused by the relative position of 

the object with the variable before and after the application 

of AEC. In some changes in economic indicators, there are 

differences in values before and after the implementation of 

the AEC. Configuration differences are also caused by 

differences in correlation between variables and proximity 

between objects as before and after the application of the 

AEC. 

Bi-plot analysis is used for viewing characteristics of 

and the variables that influence it. Bi-plot analysis, the data 

display used is  and Z matrix. After the decomposition is 

obtained bi-plot output as follows: 

 
Figure 1 (i). Bi-plot Data Procrustes Analysis  

 

5) Bi-plot Interpretation 

From Figure 1 (i) there are some countries whose 

positions are so tight that they cannot be seen positions 

before and after the application of the AEC. These countries 

include Brunei Darussalam, Myanmar, Laos PDR, 

Philippine, Cambodia and Vietnam. In order to be able to 
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see the changes of these six countries, it is done to scale 

back again so as to facilitate in interpreting the results.  

 
Figure 1 (ii). Bi-plot Data Procrustes Analysis  

Based on the picture above can be seen that 

changes in export value, the number of foreign tourists and 

investment before and after the implementation of the AEC 

is not apparent. When compared to the average value of 

each indicator, these six countries (Brunei Darussalam, 

Cambodia, Laos, Vietnam, Myanmar and the Philippines) 

have the value of each indicator below the average. The 

country of Singapore has an above average value on every 

indicator. Malaysia and Thailand, indicators that have above 

average value are the number of foreign tourists and exports. 

While the Indonesian country indicators that have above 

average value are exports and investments both before and 

after the implementation of the AEC. If seen from the 

diversity between variables can be seen that before and after 

the implementation of the longest vector AEC is export. 

This is evident in figure 4. However, seen in Figure 4 the 

length of the export vector after the application of the AEC 

is longer than before the application of the AEC. This 

indicates that ASEAN's export value is more diverse at the 

time after the implementation of the AEC. While the length 

of vector number of foreign tourists and investment before 

and after the application of the AEC looks almost the same 

length.  

Characteristics of economic indicators from 6 

ASEAN member countries (Myanmar, Brunei Darussalam, 

Cambodia, Philippines, Vietnam and Lao PDR) can be said 

the same. Characteristics of economic indicators of the six 

countries are no variables that characterize it because the six 

countries are located opposite the direction of the vector. 

This means that the value in every indicator in the country is 

still low. 
Characteristics of Malaysian and Thai countries before or 

after the introduction of the AEC are characterized by the 
variable number of foreign tourists who have a high number 
of tourists. While the state of Indonesia is characterized by 
investment variables which have high investment value. 
Thereafter, the state of Singapore is characterized by an 
export variable because it has a high export value either 
before the introduction of the AEC or before the 
implementation of the AEC 

IV. CONCLUSION 

Based on the results of research and discussion then 

obtained: 

1. Configuration of economic indicators before and after 

the implementation of the AEC looks almost the same, 

with a size similarity of 94.85%. This indicates that the 

state of the economic indicators both before and after the 

application of the AEC can be said to be similar. This 

suggests that changes that occurred before and after the 

application of the AEC experienced relatively little 

change. However, it is sufficient to change in every 

ASEAN member country either increase or decrease 

value after application of AEC.  

2. The diversity of economic indicators before and after the 

implementation of the AEC is still mixed. The greatest 

diversity is the export variable. This means that each 

ASEAN member country has diverse export values both 

before and after the implementation of the AEC. 

3. The relationship between each economic indicator is 

positively correlated with each variable. Relationship 

between variables as follows: 

a. Export with investment  

The higher the value of exports in each country 

then the value of investment will also increase well 

before orafter the application of the AEC. Both of 

these variables have a stronger relationship after the 

application of the AEC than before the application of 

the AEC. 

b. Export by the number of foreign tourists  

The higher the value of exports the number of 

foreign tourists will increase and vice versa. After the 

application of AEC these two variables also have a 

stronger relationship.  

c. Number of foreign tourists and investment  

The higher the number of foreign tourists the 

investment value will increase. the relationship 

between these two variables is stronger after the 

application of the AEC.  

4. In this case the founders of each ASEAN country are: 

a. Factors that characterize Malaysia and Thailand 

countries before and after the implementation of the 

AEC is an indicator of the number of foreign tourists 

and exports. Thus, the number of foreign tourists and 

export value in both countries is high both before and 

after the application of AEC.  

b. Factors that characterize the countries of Singapore 

and Indonesia, before and after the implementation of 

the AEC are exports, the number of foreign tourists 

and investment. Thus, the value of these three 

variables in both countries is also high both before 

and after the application of the AEC. 

c. Laos and Cambodia are characterized by indicators 

of foreign tourists both before and after the 

introduction of the AEC. This indicates that the 

number of foreign tourists in both countries is high 

both before and after the implementation of the AEC. 

d. Vietnam and Myanmar before and after the 

implementation of the AEC, the indicator of the 

identifier is an investment indicator. This shows that 

the investment value of both countries is high both 

before and after the implementation of AEC.  
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e. Brunei Darussalam before the implementation of 

AEC, indicator of the founder does not exist. But 

after the application of the AEC, the indicator of the 

identities of this country is the number of foreign 

tourists. This indicates that the number of foreign 

tourists in this country after the application of a high 

AEC.  
While the Philippine state no one characterizes the 

country either before or after the application of the AEC. 
This shows that the value of each economic indicator in these 
six countries is still low. 
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