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Introduction 
Regional development attempts to determine 
the right steps to take for the future with a 
series of choices (Kuncoro, 2018; Jhingan, 
2016). Regional development aims to increase 
economic growth, increase competitiveness, 
reduce regional inequality, improve people’s 
welfare, and reduce poverty levels (Kumari 
& Devadas, 2017)The Author(s. Regional 
development is a fundamental change in the 
socioeconomic, cultural and institutional 
structure to overcome income inequality and 
alleviate poverty (Todaro & Smith, 2012). 
Regional development is directed towards 
realising balanced equity, efficiency, and 
sustainability (Rustiadi, Saefulhakim, & Panuju, 
2018).

Regional development aims to formulate 
and apply theoretical frameworks into 
policies and programs by integrating social 
and environmental aspects to realise optimal 
and sustainable welfare (Nugroho & Dahuri, 
2004). It is necessary to develop a program of 
integrated and synergised development based on 
local resources to acknowledge and recognise 
the acceleration of regional development 
(Friedmann & Alonso, 2008). One of the 
efforts to accelerate development by utilising 
local resources is establishing strategic areas 
(Ministry of National Development Planning/ 
Bappenas, 2016; Bappenas, 2014) and local 
economic development (Saragih, 2015).

Strategic areas are prioritised in developing 
commodities that can improve people’s welfare 
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(Bozhko, 2018; Komarovskiy & Bondarusk, 
2013; Sosnovskh, 2017). Strategic areas are 
economic areas that have the potential to have 
a multiplier effect across sectors, regions and 
actors (Ministry of National Development 
Planning/Bappenas, 2016). A strategic economic 
area is a territory with characteristics that 
distinguish it from other areas (Komarovskiy & 
Bondarusk, 2013).

Conceptually, the role of strategic areas 
can encourage the regional economy (Glinskiy, 
Serga, & Zaykov, 2017; Anwar, 2014). Strategic 
economic areas are expected to act as growth 
centres or growth corridors that drive economic 
growth in the surrounding area (Babkin, 
Vertakova, & Plotnikov, 2017; Muta’ali, 2015). 
As an implementation of the concept of growth 
centres or growth corridors, strategic economic 
areas are expected to be the prime movers of 
development that can drive the surrounding 
area’s economy. Strategic economic areas such 
as growth centres are areas where the population 
is concentrated with various economic and 
social activities and has a fairly strong influence 
on the development of the surrounding area.

Realising the role of strategic areas and 
regional sustainability, the site needed to 
be supported by complete service facilities 
(Sosnovskh, 2017; Rustiadi et al., 2018). The 
construction of good service facilities will 
ensure efficiency, facilitate the movement of 
goods and services and increase the added value 
of the economy (Skorobogatova & Kuzmina-
Merlino, 2017; Jurgelane-Kaldava, Ozolina, & 
Auzina-Emsina, 2019; Hasselgren & Englen, 
2016; Sutriadi, Safrianty, & Ramadhan, 2015. 
Service facilities have a broad role in the context 
of development, whether environmental, 
economic, social, cultural, political, or other 
contexts. Limited service facilities will cause 
regional inequality (Rustiadi et al., 2018).

Various factors influence the existence of 
service facilities in the west-east corridor. This 
research is carried out with the assumption and 
understanding that each observation unit has a 
different character. Although each observation 
unit has its nature, it will be directed to become 

growth corridors. As the corridor grows, the 
west-east corridor has different characteristics 
and typologies, so the factors that influence 
its development will also be various for each 
region. As part of this study, the GWR approach 
is used to construct a growth corridor; however, 
the hypothesis is that the corridor is developed 
utilising a variety of policies and processes. After 
all, the assumption is that the east-west corridor 
has multiple characteristics and typologies.

The East-West Corridor is one of eleven 
strategic economic areas in West Sumatra. 
The potential for the development of the West 
Sumatra region has developed quite rapidly 
in the last five years, including the provincial 
Human Development Index (HDI) which 
is above the national HDI (West Sumatra = 
72.65, Indonesia = 72.29 in 2021), the local 
government’s work plan has contained a policy 
for the recovery of Covid-19. Another success 
that has been achieved is the reduction of 
inequality, which is supported by the program 
for handling disadvantaged areas. This success 
can be used as a strong capital to accelerate the 
development of West Sumatra in the future, 
especially in the west-east corridor. Although 
West Sumatra has achieved progress and success, 
West Sumatra still faces various development 
problems and challenges that must be addressed 
through a series of policies, programs and 
activities in sustainability. One of the problems 
is the weakness of planning and supervision in 
implementing regional development.

Another problem is the loss of 
Minangkabau identity among the younger 
generation of perantau Minang. In overcoming 
these problems, Perantau Minang is very much 
needed in supervising development in West 
Sumatra. This development potential can be 
used as capital to accelerate the construction 
of the west-east corridor. The development of 
this potential must be accompanied by a series 
of strategies, policies, programs, and activities 
(Todaro & Smith, 2017) that are adapted 
to the conditions and needs of each region. 
The existence of adequate service facilities 
indicates a good regional economy to improve 
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the welfare of the community. Improving the 
economic welfare of the community is one 
of the principles of sustainable development. 
Areas with a high Service Facility Index value 
indicate that the region has a fairly high level 
of economic welfare. Based on the description 
above, this study aims to see the spatial diversity 
of the factors that affect the Service Facility 
Index to develop a sustainable west-east corridor 
strategic economic area.

Materials and Methods
Study Area
This research is in the west-east corridor of 
West Sumatra (Figure 1). The west-east corridor 
is one of eleven strategic economic areas 
in West Sumatra, one of the main corridors 
connecting West Sumatra with other provinces. 
The west-east corridor covers nine regencies/
municipalities (kabupaten/kota) and sixty-five 
sub-districts (kecamatan), namely Tanah Datar, 
Lima Puluh Kota, Padang Pariaman, Agam, 
Padang municipal, Padang Panjang, Pariaman, 
Bukittinggi and Payakumbuh.

Research Method
The research method used in this study is a 
combination of qualitative and quantitative 
methods. The data used in this study are 
secondary data and primary data. Secondary 
data in District data in 2020 was obtained from 
the Central Statistics Agency (West Sumatra 
Statistical Agency, 2020). Primary data were 
obtained from field observations and interviews. 
The unit of analysis observed is the sub-district 
in the west-east corridor.

This research is in two stages: the first stage 
by calculating the Service Facility Index. The 
second stage looks at the spatial diversity of 
the factors that affect the sustainability of the 
developments of the west-east corridor based 
on the Service Facility Index. The first stage 
was carried out using the scalogram method 
(Pribadi, Rustiadi, Panuju, & Pravitasari, 2018), 
and the second stage was carried out using the 
Geographically Weighted Regression (GWR) 
method. The GWR method is a spatial regression 
model using weighting for each observation 
location (Wheeler & Paez, 2010) and can see 
spatial diversity (Mao, Yang, & Deng, 2018).

The Service Facility Index is calculated 
using a scalogram based on the analysis of 
indicators per 1000 population (Pribadi et al., 
2018). The indicators used in this study are 
the number of elementary schools, the number 
of high schools, the number of universities, 
the number of sports facilities, the number 
of markets, the number of minimarkets/
supermarkets, the number of hotels/inns/motels, 
the number of private banks/government/Rural 
Banks, the number of restaurants, number of 
cooperatives, number of Base Transceiver 
Stations (BTS), number of hospitals, number of 
puskesmas, length of roads, length of roads in 
good condition. These indicators are variables 
that represent basic community service facilities.

The spatial diversity of the factors that 
affect the sustainability of the development of 
the west-east corridor is based on the Service 
Facility Index using the GWR method. The 
GWR method can see the spatial diversity along 

Figure 1: Research area
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the west-east corridor. The Geographically 
Weighted Regression (GWR) model develops 

the classical regression model. The general form 
of the GWR model can be written as follows:

description:

yi = the observation value of the 
response variable at the i-th location

xki = value of the k-th explanatory variable 
at the i-th location (i=1,2…,n)

(ui,vi) = coordinates of geographical location 
of observation location i (ui,vi)

α(ui,vi) = constant/intercept GWR
βk(ui,vi) = the value of the k-th parameter in 

the location coordinates (ui,vi)

i = i-th observation error which is 
assumed to be identical, independent 
and normally distributed with zero 
mean and constant variance 2

The model that looks at the factors that 
influence the development of the strategic 
area of   the west-east corridor of the economic 
province based on the Service Facility Index 
are:

To see the factors that affect the Service 
Facility Index using eight independent variables 
(Table 1). The determination of the independent 
variables is based on previous research results 

(Anwar, 2014; Glinskiy et al., 2017) and the 
problems in West Sumatra. The operational 
definition of each variable is:

Table1: Operational definition of variables
No. Variables Units Operational Definition

1 The Service Facilities 
Index (Yi)

value Value of The Service Facilities Index

2 Residential area (x1) Ha The total area of residential
3 Industry (x2) value Number of large, medium and medium industries

4 The role of perantau 
(x3)

per cent Percentage of involvement and participation of 
Minang immigrants in developing the region

5 The role of LKAAM 
(x4)

per cent
Percentage of involvement and participation of 
LKAAM (traditional institutions) to develop the 
region

6 The role of the Camat 
(x5)

per cent Percentage of involvement and participation of 
camat (sub-district head) to develop the region

7 Population (x6) person Total population

8 Regional Security (x7) value Regional security levels based on the number of 
disasters

9 Altitude Area (x8) masl The altitude of the area as measured from the sea 
level
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The partial parameter significance test was 
conducted to determine which independent 
variables affected the dependent variable at 
each research location. The hypothesis of partial 
significance is:

H0: = 0 (Independent Variable Xi at location-i 
has no significant effect)

H1: 0 (Independent variable Xi at i-location has 
a significant effect)

The statistical test used in testing this 
hypothesis is a test for the k-variable at location 
-i, which is obtained from the following 
equation: 

The test is performed n x p times for each 
variable. The null hypothesis is rejected if it 
is greater than the t table. Where the degrees 
of freedom are and S is the matrix each row 
consists of 

Results and Discussion
Service Facility Index
The Service Facility Index is calculated using 
the scalogram method based on the analysis of 
indicators per 1000 population. The indicators 
used in the total of service facilities are the 
number of high schools (A), the number of 
universities (B), the number of elementary 
schools (C), the number of sports facilities 
(D), the number of markets (E), the number 
of minimarkets/supermarkets (F), number of 
restaurants (G). Other variables used are the 
number of hotels/inns/motels (H), the number of 
private banks/government/Rural Banks (I), the 
number of cooperatives (J), the number of BTS 
(K), the number of hospitals (L), the number of 
health centres ( M), the length of the road (N), 
the size of the road in good condition (O).

Each data is divided by per thousand 
population. The first step: the information 
on each indicator will be divided by the total 
population multiplied by 1000. The second step: 

calculate the weight of each indicator for each 
region by calculating the total number of sub-
districts divided by the number of sub-districts 
that have facilities. The third step: calculate the 
standardised values by subtracting the weight 
of each indicator from the minimum value. The 
result is divided by the standard deviation. The 
Service Facility Index is obtained by adding 
all indicator values in each region. The index 
value of service facilities shows that the higher 
the index value, the more complete the service 
facilities in an area.

Figure 2 shows the results of the calculation 
of the Service Facility Index. Based on the 
spatial pattern calculated by the Moran Index 
(Moran Index 0.029, p-value 0.332), service 
facilities are randomly distributed along the 
west-east corridor. Moran’s Index (Moran’s I) is 
the most widely used method to calculate global 
spatial autocorrelation. This method can detect 
clustered patterns or form trends in space. The 
sub-district service facility index results show 
that three sub-districts have a high diversity 
value (29.5 – 46.9), namely East Padang District, 
Central Pariaman District, and Guguak Panjang 
District. Areas with a low diversity value 
between 7.3 to 12.6 are Kuranji District, Koto 
Tangah, Batang Anai, Sintuak Toboh Gadang, 
Sungai Pua, Banuhampu, Canduang, Ampek 
Angkek, Luak District, Lareh Sago Halaban 
District, Harau District, Payakumbuh District, 
Mungka District.

Spatial Diversity of Factors Affecting the West-
East Corridor Service Facility Index
The data processing results show the spatial 
diversity of the Service Facility Index factors. 
The eight independent variables used were: the 
area of settlements, the number of industries, 
the role of perantau, the role of LKAAM, the 
function of the sub-district head, the number of 
residents, regional security, and altitude. This 
research is under observation in the same period, 
namely 2020.

Geographically Weighted Regression 
(GWR) modelling produces local regression 
equations and varies in each regional unit. 
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Figure 3 shows the local coefficient value of 
the R2 Service Facility Index (SFI) for the west-
east corridor. The spatial pattern of the local 
coefficient R2 shows a clustered pattern. The 
local value of R2 for each observation area has 
different results. The sub-districts with a high R2 
value are in the southern part of the west-east 
corridor (Padang municipal, Padang Pariaman 
municipal and Pariaman Regency), while the R2 
value is in some sub-districts in the northern part 
of the east-west corridor. Most sub-districts with 
a low R2 value are in Agam Regency and Bukit 
Tinggi municipal.

Testing the coefficients of the GWR model 
is carried out to determine the factors that 
influence it (Li, Zhang, Xu, Xue, & Ren, 2020; 
Bhattacharya & Nakamura, 2021)in regions 
where coastal tourism is the primary industry, 
the implementation of such strategies have been 
low due to fear of negative economic impact 
related to loss of coastal view and accessibility. 
Therefore, this paper examines the influence of 

Figure 2: Service Facility Completeness Index and Moran’s Index

Figure 3: Value of Local Coefficient R2
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coastal amenities to hotel room rates alongside 
other attributes through hedonic analysis. 
Specifically, it investigates whether rooms with 
coastal views, accessibility to beaches, and 
those located on higher elevations are priced 
higher than other rooms, in order to quantify 
the associated values of Japanese coastal 
areas where tourism is a key economic driver. 
Subsequently, it suggests the geographical 
market boundaries to guide the management and 
risk-mitigation of coastal areas. Findings reveal 
that: Semi-parametric Geographically Weighted 
Regression (S-GWR. Service Facility Index for 
each sub-district in the west-east corridor. The 
results of the coefficient test using the t-test 
with a confidence interval of 90% indicate that 
independent variables have a spatial effect on 
the sustainability of regional development based 
on the Service Facility Index (reject H0 and 
accept H1).

The test results of the Ordinary Least Square 
(OLS) model show that the significant variables 
are the population variable, with a p-value of 
0.0007 and the height of the area, with a p-value 
of 0.0379 (p-value < 0.05). In contrast, the 
variable settlement area, number of industries, 
role perantau, the role of LKAAM, the position 
of the sub-district head, and regional security 
were not significant (p-value > 0.05). The 

GWR analysis results show the variable number 
of significant industries in 30 sub-districts, 
perantau and significant population in all sub-
districts, regional security in 1 sub-district, and 
area height in 38 sub-districts (Table 2).

Based on the results of OLS modelling, the 
residential area variable has a p-value of 0.3696 
(p-value > 0.05). The residential area variable 
did not significantly affect the Service Facility 
Index (SFI) for the west-east corridor (Table 2). 
The residential area variable is not important 
in increasing the Service Facility Index for the 
west-east corridor.

Based on the results of GWR modelling, 
the effect of residential areas on the Service 
Facility Index (SFI) for each sub-district has a 
negative coefficient (Figure 4a). The addition of 
a residential area is not followed by expanding 
service facilities (Adimagistra & Pigawati, 
2016)especially in the city of Semarang increase 
rapidly, so the government in 2005 make a 
program called 100,000 RSS (Simple Healthy 
House because this study was carried out in 
one observation. The construction of service 
facilities is not carried out simultaneously as 
the construction of residential areas in the west-
east corridor and West Sumatra in general. The 
results of the GWR model’s coefficient test 
show that the residential area variable is not a 

Table2: Coefficient of OLS and GWR Estimation Results

Variables
OLS Coefficient GWR Coefficient (α = 0.1)

Coef. t stat p-value Max. Min. Significant 
sub-district

C 22.3626 4.6195 0.0000* 23.3301 21.1507 65

Residential Area -0.0003 -0.9045 0.3696 -0.0002 -0.0004 -

Number of Industries 0.0045 1.6154 0.1119 0.0049 0.0021 30

The role of perantau 0.0969 1.9921 0.0512 0.1134 0.0905 65

The role of LKAAM -0.0235 -0.5304 0.5979 -0.0272 -0.0519 -

The role of the Camat -0.0586 -0.5933 0.5554 -0.0409 -0.0688 -

Population -0.0001 -3.6030 0.0007* -8.7E-05 -0.0002 65

Regional Security 0.0976 1.1572 0.2521 0.14299 0.0738 1

Altitude Area -0.0053 -2.1261 0.0379* -0.0019 -0.0058 38
Description: * variables in the model are significant.
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factor affecting the SFI of the west-east corridor. 
The results of the t-test showed that none of 
these variables was significant in the east-west 
corridor (Figure 4b).

The variable number of industries based on 
the results of OLS modelling has a p-value of 
0.1119 (p-value > 0.05). The variable number 
of industries does not significantly affect the 
Service Facility Index (SFI) for the west-east 
corridor. The variable number of industries is not 
important in increasing the SFI of the west-east 
corridor (Table 2). Based on the results of the 
coefficient test of the GWR model, it shows that 
the variable number of industries is not a factor 
that affects the SFI of the west-east corridor.

The coefficient on the number of industries 
shows a positive value, meaning that the 
number of industries can increase SFI (Figure 
5a). The influence of several industries can be 
seen from the number of significant variables 
in the sub-districts in the east-west corridor. 
The results of the t-test show that the number 
of industries is significant in 30 sub-districts of 

the west-east corridor (Figure 5b). The number 
of industries in the west-east corridor creates 
a variety of economic activities (Tian et al., 
2021), impacting the Service Facility Index. The 
more diverse industries in the region, the more 
diverse the economic activities (Jiang, Liao, & 
Jin, 2021).

The perantau variable, based on the results 
of OLS modelling, has a p-value of 0.0512 
(p-value > 0.05). The variable of the nomad role 
has no significant effect on the SFI of the west-
east corridor (Table 2). The role of immigrants 
has no significant impact on the model in 
increasing the Service Facility Index (SFI) for 
the west-east corridor. Based on the results of 
GWR modelling for the influence of the role 
of perantau on the Service Facility Index (SFI) 
for each sub-district, the coefficient is positive 
(Figure 6a), meaning that the role of immigrants 
can increase SFI.

The role of perantau has an important effect 
on SFI in the west-east corridor; the higher the 
role of perantau, the higher the SFI. It illustrates 

Figure 4: Spatial diversity of factors influencing Service Facility Index based on Residential area variable (a) 
coefficient, (b) t-test
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Figure 5: Spatial diversity of factors influencing Service Facility Index based on the number of industries 
variable (a) coefficient, (b) t-test

Figure 6: Spatial diversity of factors influencing Service Facility Index based on the role of perantau 
variable (a) coefficient, (b) t-test
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the role of Minang immigrants in supporting the 
development and economy of their region of 
origin. Minang people who migrate do not forget 
their area; perantau always helps the community, 
especially those with family relationships. 
The assistance provided by migrants includes 
building/renovating mosques or prayer rooms, 
building Early Childhood Education (PAUD), 
renovating schools, and building/renovating 
other public facilities. The assistance provided 
by the Minang migrants increased the Service 
Facility Index in the west-east corridor. Based 
on the significance test results from 65 sub-
districts, the role of the perantau variable was 
significant for all sub-districts.

This significant influence illustrates the role 
of Minang migrants in supporting sustainable 
development and improving the regional 
economy. The culture of wandering the Minang 
community where Minang people who are 
teenagers and adults tend to go out of their areas 
of origin to other places to find a new life, study, 

trade, seek work experience and want to return 
to their hometown when successful (Navis, 
1986). Migrating and leaving one’s hometown 
is sometimes not a personal decision but is 
often a group decision, for example, family, 
neighbours or friendship (Damsar & Indrayani, 
2016). The decision to migrate is related to the 
capital and the network of socio-cultural and 
political relations they have. Minang people 
who migrate do not forget their area; migrants 
help the community, especially those with 
family relationships (Navis, 1986).

The culture of wandering is a form of 
local wisdom in the Minang community. The 
involvement and role of Minang immigrants in 
the area is a form of innate local wisdom. Local 
wisdom is the basis for sustainable development 
(Putri & Damayanti, 2017) and become the basis 
for regional development (Surur, Sitorus, & 
Agusta, 2014) and is one of the driving forces of 
the economy (Mungmachon, 2012) for regional 
development (Vitasurya, 2016).

Figure 7: Spatial diversity of factors influencing Service Facility Index based on the role of LKAAM variable 
(a) coefficient, (b) t-test
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The LKAAM role variable based on the 
results of OLS modelling has a p-value of 
0.5979 (p-value > 0.05). The role of LKAAM 
does not significantly affect the Service Facility 
Index (SFI) for the west-east corridor (Table 2). 
The role of LKAAM is not an important factor 
in increasing SFI for the west-east corridor.

Based on the results of GWR modelling, 
the effect of the role of LKAAM on the Service 
Facility Index (SFI) for each sub-district has a 
negative coefficient (Figure 7a). Based on the 
significance test results from 65 sub-districts, 
no LKAAM role variable has a significant effect 
in each sub-district (Figure 7b). This significant 
negative effect does not mean that the role of 
LKAAM reduces the value of SFI in the west-
east corridor. It happens because, in many areas 
in the west-east corridor and the West Sumatra 
region, the role of LKAAM has not been 
running properly. LKAAM members of ninik 
mamak have not been involved in the planning 
or development process. The roles and functions 
of LKAAM have not yet been implemented as 

stated in the AD-ART LKAAM. LKAAM is a 
functional organisation of ninik mamak of adat 
stakeholders with strong roots in the nagari as 
the backbone, which has gathered institutionally 
in the Kerapatan Adat Nagari (KAN) which 
has existed for generations. Another cause is 
that there are still some ninik mamak in West 
Sumatra who still seem anti-globalisation.

The sub-district role variable based on 
the results of OLS modelling has a p-value of 
0.5554 (p-value > 0.05). The role of the sub-
district head variable has no significant effect on 
the East-West Corridor Service Facility Index 
(Table 2). The role of the sub-district head has 
no significant impact on increasing the SFI of 
the west-east corridor.

Based on the results of GWR modelling 
for the role of the sub-district head on the 
Service Facility Index for each sub-district, the 
coefficient is negative (Figure 8a). Based on the 
significance test results from 65 sub-districts, no 
sub-district role variable significantly affects the 
east-west corridor (Figure 8b). The involvement 

Figure 8: Spatial diversity of factors influencing Service Facility Index based on the role of Camat variable 
(a) coefficient, (b) t-test
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of the sub-district head in the fulfilment of 
service facilities in an area in a government 
structure does not play a significant role because 
the district government is responsible for the 
fulfilment of service facilities. By policy, the 
camat is not responsible for making policies 
related to investment. The camat only plays a 
role in providing information related to his area 
to the district government. Regarding land use 
permits, ninik mamak is more entitled to give 
licenses to tribal lands (Schoneveld, 2017).

The population variable based on the 
results of OLS modelling has a p-value of 
0.0007 (p-value <0.05). The population variable 
significantly affects the SFI of the west-east 
corridor (Table 2). The population has an 
important effect on increasing the Service 
Facility Index (SFI) for the west-east corridors.

Based on the results of GWR modelling, 
the effect of population on the Service Facility 
Index (SFI) for each sub-district has a negative 
coefficient (Figure 9a). The population has a 
significant negative impact on the SFI of the 
west-east corridor, meaning that the addition of 

service facilities in the same year does not follow 
the increase in population. The availability 
of service facilities has not accommodated 
and served the entire population (Junianto & 
Lumbantoruan, 2013; Misnaniarti et al., 2018; 
Luqman & Khan, 2021). The rise does not 
follow the increase in population in service 
facilities (Afroj et al., 2021)the quality of life 
of cities may deteriorate due to psychological 
dissatisfaction of dwellers with urban services. 
Hence the evaluation of the urban service 
quality from the citizen’s perspective and 
accordingly addressing the gap is necessary 
for sustainable urban management. This study 
shows a common framework incorporating 
SERVQUAL, Analytical Hierarchy Process 
(AHP. Based on the significance test results 
from 65 sub-districts, the population variable 
significantly affects all sub-districts (Figure 9b).

The regional security variable based on the 
results of OLS modelling has a p-value of 0.2521 
(p-value > 0.05). The regional security variable 
has no significant effect on the SFI of the west-
east corridor (Table 2). Regional security has 

Figure 9: Spatial diversity of factors influencing Service Facility Index based on population variable (a) 
coefficient, (b) t-test
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Figure 10: Spatial diversity of factors influencing Service Facility Index based on regional security variable 
(a) coefficient, (b) t-test

Figure 11: Spatial diversity of factors influencing Service Facility Index based on altitude area variable (a) 
coefficient, (b) t-test
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no significant impact on increasing the Service 
Facility Index (SFI) for the west-east corridor.

The coefficient is positive based on the 
results of GWR modelling for the effect 
of regional security on the Service Facility 
Index (SFI) for each sub-district (Figure 10a). 
Regional security has an important effect on 
the SFI of the west-east corridor. Based on the 
significance test results from 65 sub-districts, 
the regional security variable significantly 
positively impacts the Pangkalan Koto Baru 
sub-district (Figure 10b). The higher the regional 
security, the higher the Service Facility Index 
(Yu, 2020). Regional security has a significant 
positive effect, meaning that the higher the level 
of regional security in the west-east corridor, the 
more service facilities that can build.

The regional elevation variable based on 
the results of OLS modelling has a p-value of 
0.0379 (p-value < 0.05). Variable altitude area 
significantly affects the SFI of the west-east 
corridor. The area’s height has an important 
effect on increasing the Service Facility Index 
(SFI) for the west-east corridor. Based on the 
results of GWR modelling, the effect of area 
height on the Service Facility Index (SFI) for 
each sub-district has a negative coefficient 
(Figure 11a). The higher an area is, the smaller 
the SFI value. The higher an area above sea 
level, the less diverse the land use (Apollo, 
Andreychouk, Moolio, Wengel, & Myga-Piątek, 
2020)and meeting the needs of activity facilities 
will be more difficult to fulfil (Rukmini, 
Rosihermiatie, & Nantabah, 2012; Yin, Su, Fan, 
& Li, 2020). It is due to land use limitations in 
areas with large slopes and the limited ability of 
land in areas with slopes.

Conclusion
As a strategic economic area, the East-West 
Corridor is expected to act as a growth centre that 
will drive economic growth in the hinterland. 
In realising the sustainable development of the 
East-West Corridor, it needs to be supported by 
complete service facilities. This study wants 
to see the spatial diversity of the factors that 
affect the Service Facility Index in developing 

a sustainable strategic area of   the west-east 
corridor. The variables observed were the area 
of   settlements, the number of industries, the role 
of perantau, the role of traditional institutions 
(LKAAM), the role of the sub-district head, 
the number of residents, and regional security 
and altitude. Variable areas of   the residential 
area, number of industries, perantau, the role 
of LKAAM, the role of sub-district head, and 
regional security have no significant effect in the 
model on SFI.

Population and area height variables 
proved to have a significant negative effect on 
the Service Facility Index in all sub-districts 
of the west-east corridor. The population has 
a significant negative effect, meaning that the 
availability of service facilities has not served 
the entire population. The addition of service 
facilities in the west-east corridor does not 
follow the increase in population.

The regional altitude variable significantly 
negatively affects SFI in 38 sub-districts of the 
west-east corridor. This negative effect means 
the higher an area above sea level, the less land 
use diversity. East-west corridors are generally 
located at an altitude of > 700 meters above 
sea level with a fairly large slope, so land use 
is limited.

Based on the results of GWR modelling, the 
variable number of industries has a significant 
positive effect in 30 sub-districts, meaning that 
the number of industries can increase the Service 
Facility Index. The existence of industry creates 
a variety of economic activities that impact 
increasing the number of service facilities in the 
west-east corridor.

Based on the GWR modelling results, the 
perantau role variable has significant positive 
effects in 65 sub-districts in the west-east 
corridor. The role of perantau has an important 
effect on increasing SFI, meaning that the higher 
the role of perantau, the higher the SFI. Minang 
migrants have a major role in supporting the 
development and the economy in the west-east 
corridor.

Based on the GWR modelling results, 
the regional security variable has a significant 
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positive effect in Pangkalan Koto Baru District. 
The higher the security of an area, the higher the 
Service Facility Index. The higher the level of 
regional security in the east-west corridor, the 
more service facilities are built.

Planning and supervision in regional 
development and completeness of service 
facilities are needed to realise sustainable 
development. Local governments can use 
Perantau Minang to develop their regions to 
create sustainable development, especially in 
the west-east corridor. The assistance provided 
by Perantau Minang includes building/
renovating mosques or prayer rooms, building 
Early Childhood Education (PAUD), renovating 
schools, and building/renovating other public 
facilities.
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 There are different characteristics distinguishing a region from the others, thereby, leading to 

the diversities in the regional potentials and problems as well as the strategic regional 

development policies to be implemented. The East-West Corridor is one of the eleven 

provincial strategic economic areas in West Sumatra. It covers nine regencies or cities and 65 

sub-districts with different characteristics and typologies and this leads to diversity in the 

strategies to develop this area. This study aims to determine the diversity associated with the 

characteristics and typologies of the strategic area of the East-West Corridor. This involved 

using Principal Component Analysis (PCA) analysis technique, spatial clustering analysis, and 

overlay analysis. Moreover, the regional characteristics and typologies were grouped based on 

17 observational variables used in producing four main components including trade and 

tourism services, agriculture, livestock/fishery, and tourism. The results of spatial clustering 

analysis produced 3 clusters which are the urban, desa-kota, and rural areas while the overlay 

analysis produced ten regional characteristics and typologies used as the basis to make 

strategies and policies for each region’s development and to increase investment opportunities 

in the strategic area of West-East Corridor and the Province of West Sumatra in general. 

 

Keywords: 

regional development, development 

strategy, sustainability development, 

urban-rural development, spatial analysis 

 

 

 
1. INTRODUCTION 

 

Strategic areas are regions prioritized in order to accelerate 

regional development through the utilization of local resources 

[1] and the improvement of community welfare [2]. They are 

considered very important for regional development [3] due to 

their significant multiplier effect on the region [4]. They also 

have specific characteristics distinguishing them from other 

regions [5]. Distinguishing characteristics based on economic 

potential, topography, geography, and regional typology. The 

terminologies used for strategic areas vary with different 

countries and these include the Artic Zone [6], specific 

economic zone [7], airport economic zone [8], potential border 

zone [9], river economic zone [10-12], special zone [13], 

special economic zone [14-16], special border economic zone 

[17], and heritage corridor [18]. 

The conceptual role of strategic areas is to encourage the 

regional economy [3, 14, 19]. This means they are expected to 

act as the growth centers or corridors which can be used to 

drive economic growth [20]. They are normally designed to be 

the prime mover of development in a particular area. Moreover, 

there is usually a concentration of population conducting 

several economic and social activities with a strong influence 

on the development of the surrounding area. 

These strategic areas also have characteristics 

distinguishing them from other regions [5] and this means they 

have different potentials and problems, thereby, leading to the 

need for specific strategies for development in each region [21, 

22]. Some of the areas studied in previous studies include 

industrial [16, 23], trade [15], service [7], forest [24], as well 

as mining and energy areas [10]. It was discovered that the 

differences in the characteristics of these areas led to a 

variation in the factors influencing their development [25].  

West Sumatra Province has eleven strategic economic areas 

[26] and one of them is the west-east corridor [27] which has 

specific characteristics observed to be different from those of 

others. This, therefore, makes the area has specific problems 

[28] which require a particular approach to handle. The 

corridor covers several administrative areas such as the 

Padang City, Padang Panjang City, Pariaman City, Bukitinggi 

City, Payakumbuh City, Padang Pariaman Regency, Tanah 

Datar Regency, Agam Regency, and Limapuluh Kota Regency. 

It is located on the west-east axis and has the highest frequency 

of economic movement of goods and services as well as a 

higher growth rate than other provinces in the western part of 

Sumatra. Moreover, the west and east axes also have tourism 

potential in addition to the existence of a trade and service 

corridor. It is important to note that each of the nine regencies 
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and cities in this area has different potentials and 

characteristics, and this means the development of the East-

West Corridor strategic area requires considering the diversity 

in these potentials [29]. 

The strategic economic area in West Sumatra is 

characterized by trade and services, ocean fisheries, industry, 

and tourism in line with the potentials and problems of each 

region. This means the response and development strategy to 

be employed needs to be based on each region. Determination 

of regional characteristics and typology will help local 

governments to make regional development policies and 

strategies. Therefore, this present study was conducted to 

determine and analyze the characteristics and typologies of the 

strategic economic areas in a specific corridor in order to 

ensure the sustainable development of the region.  

This study uses factor analysis in the form of Principal 

Component Analysis (PCA) to reduce many variables into 

new variables that are independent of each other and do not 

have multicollinearity problems. PCA analysis in research 

related to regional development is often associated with 

Geographic Information Systems (GIS) to study spatial 

dynamics. Regional typology classification is done using 

spatial clustering analysis. 

 

 

2. METHOD 

 

2.1 Study area 

 

This research was conducted in the West-East Corridor 

which consists of nine (9) regencies/cities and sixty-five (65) 

sub-districts with a sub-district analysis unit as indicated in 

Figure 1. The nine regencies/cities include Agam Regency, 

Limapuluh Kota Regency, Tanah Datar Regency, Padang 

Pariaman Regency, Padang City, Pariaman City, Padang 

Panjang City, Bukittinggi City and Payakumbuh City. 

 

 
 

Figure 1. Research area location 

The strategic economic areas of the West-East Corridor 

were delineated based on the definition of arterial roads as 

stated in Government Regulation number 34 of 2006 

concerning Roads. Also, PD 5-01-2004-B concerning 

Construction and Building Guidelines: Criteria for space 

utilization and control of space utilization along with primary 

arterial network between cities. It was discovered from the 

document that the arterial roads continuously connect national, 

regional, and local activity centers to environmental activity 

centers. 

 

2.2 Data collection and processing 

 

The secondary data from the Central Bureau of Statistics in 

Kecamatan Dalam Angka 2020 [30] were used in this study. 

They are multidimensional because they combine both spatial 

and non-spatial data as indicated in Table 1. This data provides 

objective results to make it easier to formulate strategies and 

policies to increase investment and develop the East-West 

Corridor. The variables used are variables that represent the 

region's economic potential and a characteristic of regional 

typology [7, 9, 15]. 

The analysis of the diversity associated with the 

characteristics of the West-East Corridor was conducted in 

two stages. The first focused on determining the region's 

characteristics based on its potential using the method of 

Principal Component Analysis (PCA) while the second 

involved grouping the typologies through the Spatial 

Clustering method based on the weighting results on each of 

the observation locations. This spatial clustering is a simple 

concept observed to have been implemented in different areas 

such as landscape management [31], irrigation management 

[32], national food policy [33], the efficiency of the 

infrastructure of the region [34], and to determine the 

geographical pattern and characterize individual and 

environmental sociology [35]. 

 

Table 1. Observation variables and operational definitions 

 
Variable Operational definition 

Production of agriculture 

(ton) 

Total production of agricultural 

products 

Fishery production (ton) Total production of fishery products 

Livestock and Poultry 

Population (head) 
Total population of farm animals 

Tourist sites (unit) 
Number of tourist attraction 

locations 

Restaurant (unit) Number of restaurants 

Hotel (unit) Number of hotels 

Inn/motel/guesthouse 

(unit) 
Number of Inns/motels/guesthouses 

Hospital (unit) Number of hospitals 

Shops/trades (unit) Number of Shops/Trades 

Bank(unit) 
Number of state, private, and rural 

banks 

Cooperative (unit) Number of Active Cooperatives 

Agricultural harvest area 

(ha) 

Total harvested area of agricultural 

products 

Tourist visit (person) 
The number of both national and 

foreign tourist visits 

Rice Field Area (ha) The total area of rice fields 

Population density 

(people/ha) 
Total population versus regional area 

Forest area (ha) The total area of forest land 

Clean water user 

households (KK) 

Number of households using Local 

Water Supply Utility (PDAM) for 

clean/drinking water 
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Principal Component Analysis (PCA) was used to 

determine the characteristics of the observations grouped 

based on the region's potential. This is due to its ability to 

transform a data structure with a variable free (x) which is 

mutually correlated into a new data structure with one or more 

new variables containing a combination of independent 

variable (x) liveliness [36]. PCA can also simplify the origin 

of a polynomial variable into a new small variable with 

relatively unchanged diversity [37]. This method has been 

applied in the process of planning and developing a region to 

assess the spatial dynamics [38], socio-economic [39], and 

ecology [40] of the region as well as to serve as an evaluation 

tool [41]. 

PCA is a multivariate analysis that transforms the correlated 

origin variables formed into uncorrelated new variables. It 

reduces the number of these variables to ensure they have 

smaller dimensions which can explain most of the diversity of 

the original variables. This dimension simplification can be 

achieved through the percentage of the data diversity criteria 

described by the first few significant components. For example, 

when the first few significant components have more than 70% 

of the original data diversity or have a root (λ) greater than 1, 

then, it is sufficient to analyze up to the significant component. 

Moreover, the first significant component represented by PC1 

contains a large amount of total data variation, and this means 

it can be linearly combined with variable Xi; i=1, 2, ..., p. 

 

𝑃𝐶1 = 𝑎11𝑋1 + 𝑎12𝑋2 + ⋯ + 𝑎1𝑝𝑋𝑝 

𝑃𝐶2 = 𝑎21𝑋1 + 𝑎22𝑋2 + ⋯ + 𝑎2𝑝𝑋𝑝 

𝑃𝐶𝑝 = 𝑎𝑝1𝑋1 + 𝑎12𝑋2 + ⋯ + 𝑎1𝑝𝑋𝑝 

(1) 

 

where, PC1 is the first factor, PC2 is the second factor, and the 

same applies to the others. This sequence reflects the 

magnitude of the variance of each variable noted as var (PC1) 

≥ var (PC2) ≥ ... ≥ var (PCp). In PCA, the variants of most 

variables are expected to be as small as possible to ensure the 

PC variables obtained have a small number but large variants. 

The external results from the main component variables of 

PCA analysis were grouped into three clusters according to the 

typology of the region using spatial clustering analysis. This 

method involves grouping several objects in a class or cluster 

such that the objects in one cluster have a remarkable 

resemblance with each other but have none with those in other 

clusters [42, 43]. The clustering was reported to have 

previously been conducted using distance sizes such as 

Euclidean Distance, Mahalanobis, or Diagonal Distance [44]. 

The application of this technique is in two categories with the 

first being the determination of the existence of clusters in a 

study area while the second involves identifying the location 

of the cluster [45]. 

Clustering techniques are divided into hierarchical and 

partitional aspects [43]. The hierarchical aspect usually 

focused on dividing the entire data set into clusters such as 

single linkage, complete linkage, average linkage, and average 

group linkage. Meanwhile, the partitional aspect does not have 

a hierarchical structure but involves each cluster having a 

central point (centroid) to minimize the distance (dissimilarity) 

of the entire data to the center of the respective cluster. Some 

examples of the partitional clustering techniques include K-

Means, Fuzzy k-Means, and Mixture Modeling. 

The Fuzzy k-Means method is a data grouping technique 

which involves determining the existence of each data in a 

cluster based on the degree of membership. Moreover, the 

Fuzzy k-means algorithm uses fuzzy models which allow all 

the data in a group to be formed with Boolean membership 

degrees between 0 and 1 [44]. The distance in this method can 

be calculated using Cosine Dissimilarity, Jaccard 

Dissimilarity, and Euclidean Distance. This present study used 

the Cosine Dissimilarity as indicated in Eq. (2). Cosine 

dissimilarity is a distance that characterizes fuzzy k-means and 

is based on the cosine of the angle between two observations. 

The wider the angle, the greater the cosine dissimilarity, which 

approaches 1, where 1 is a 90° angle which means that no 

variables are shared between observations. 

 

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑝, 𝑞) = 1 − cos(𝑝, 𝑞) = 1 −
𝑝𝑞𝑇

⌈⌈⌈𝐴⌉⌉⌈⌈𝐵⌉⌉⌉
  (2) 

 

Spatial clustering analysis is often used in designing the 

composition and structure of cities [46], grouping flood areas 

[47], and determining land use zones [48]. It was, therefore, 

applied in this study because of the similarity in the adjacent 

objects [42]. 

 

 

3. RESULTS 

 

3.1 Factors determining the characteristics and typologies 

of the region 

 

The strategic area of the west-east corridor was developed 

based on the diversity of the region’s potentials [25, 29]. For 

example, the unique characteristics of West Sumatra [27] led 

the handlers to apply different strategies and policies in each 

region [22, 49]. Moreover, the diversity observed in the 

characteristics of the West-East Corridor is expected to be the 

prime mover for regional development and increased 

investment in this strategic economic area and West Sumatra 

in general. 

The PCA analysis used 17 variables presented in Table 1 

with a minimum factor filter of 70% as indicated in Figure 2 

to determine the diversity of the characteristics and typologies 

of the study area. Moreover, the test conducted using 

eigenvalues was able to produce four factors as shown in Table 

2. It is important to note that the eigenvalues show the 

reduction of all data matrices on each variable: 
 

Table 2. Eigen value, variability, and cumulative values 

 
 F1 F2 F3 F4 

Eigenvalue 7.560 1.990 1.732 1.070 

Variability (%) 44.469 11.703 10.188 6.294 

Cumulative % 44.469 56.172 66.360 72.654 
 

The diversity of the factors was described using the 

eigenvalues > 1. It was discovered that the eigenvalue of the 

first factor (F1), 7,560, was able to explain the diversity of data 

by 44,469%, the second factor (F2) with 1,990 was able to 

explain 11.703%, the third factor (F3) with 1,732 explained 

10.188%, and the fourth factor (F4) with 1,070 only explained 

6.294%. Moreover, the analysis of the main components 

reduced the 17 variables to 4 as indicated in the Scree plot 

graph presented in Figure 2. The reduction process led to the 

loss of information by 27.346% and this means a diversity of 

variation of 72.654% or >70% was produced by the main 

components [50]. This further shows that the minimization 

process of the principal component analysis method was able 

to maintain 72.654% of the variable attribute information for 

further analysis. 
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Figure 2. Scree plot uses a minimum filter factor of 70% 

 

PCA analysis was also conducted using Bartlett's test and 

Kaiser-Meyer-Olkin values [51]. The aim of Bartlett's test was 

to determine the correlation between the variables, and the 

results obtained based on the following hypothesis are 

presented in Table 3. 

H0: There is no significantly different correlation with 0 

between variables 

H1: At least one of the correlations between variables differs 

markedly by 0 

The p-value result showed a value smaller than α = 0.05 and 

this means H0 was rejected while H1 was accepted. 

 

Table 3. Bartlett's test 

 
Component Value 

Chi-square (Observed Value) 771.119 

Chi-square (Critical value) 164.216 

DF 136 

p-value (Two-tailed) <0.0001 

alpha 0.050 

 

The Kaiser-Meyer-Olkin value (KMO) was used to assess 

the overall adequacy of sampling and variables for each 

indicator using correlation values between the variables as 

indicated in Table 4. It is important to note that variables are 

usually scaled worthy of analysis when they have a KMO 

value ≥ 0.5 [51]. The average value recorded in this study was 

0.839 and this indicates the variables can be analyzed. 

 

Table 4. Kaiser-Meyer-Olkin test of each variable 

 
Variable KMO 

Production of agricultural (ton) 0.854 

Fishery production (ton) 0.512 

Livestock and Poultry Population (head) 0.589 

Tourist sites (unit) 0.692 

Restaurants (unit) 0.913 

Hotels (unit) 0.850 

Inns/motels/guesthouses (unit) 0.914 

Hospitals (unit) 0.933 

Shops/traders (unit) 0.840 

Banks(unit) 0.879 

Cooperative (unit) 0.842 

Agricultural harvest area (ha) 0.887 

Tourist visit (person) 0.873 

Population density (people/ha) 0.866 

Clean water user households (KK) 0.790 

Paddy Field Area (ha) 0.783 

Forest area (ha) 0.746 

KMO 0.839 

 

The main components were grouped into four factors based 

on the weight of each variable as indicated in Table 5. The first 

factor (F1) consists of variables such as the numbers of 

restaurants, hotels, hostels/inns/guesthouses, hospitals, shops, 

banks, cooperatives, the population density, households using 

clean water, and the number of tourist visits. This F1 was 

grouped as trades and tourist services. The second factor (F2) 

includes the variables such as agricultural production, land 

harvest, rice field, and forest area, and was grouped as 

agriculture. The third factor (F3) consists of variables such as 

fishery, livestock, and poultry production, and was grouped as 

fisheries/livestock. Meanwhile, the fourth factor (F4) includes 

the number of tourist sites variable and was grouped as tourism. 

 

Table 5. Eigenvalue score on each factor 

 
Factors Variables Eigenvalue 

Factor 1 (Trade and 

Tourism Services) 

-Restaurants 

-Hotels 

-Inns/Motels/Guesthouses 

-Hospitals 

-Trades 

-Banks 

-Cooperatives 

-Tourist visits 

-Clean water user 

households 

7,560 

Factor 2 

(Agriculture) 

-Production of agricultural 

-Agricultural harvest area 

-Rice Field Area 

-Forest area 

1,990 

Factor 3 (Fisheries- 

livestock) 

-Fishery production 

-Livestock and Poultry 

Population 

1,732 

Factor 4 (Tourism) -Tourist sites 1,070 

 

The spatial pattern indicates the independence of each factor 

[50]. It was also discovered from the grouping that the main 

components of each location have a different coefficient 

indicated by the spatial pattern of each factor as presented in 

Figure 3.  

 

 
 

Figure 3. Characteristics of west-east corridor (PCA result) 
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The districts with trade and tourism services concentrated in 

the city area include Padang City, Pariaman, Padang Panjang, 

Bukittinggi, Payakumbuh, and Lima Kaum Sub-district of 

Limapuluh Kota Regency. Those with agriculture include 

Koto Tangah District, Batang Anai, Lubuk Alung, 2 x 11 Kayu 

Tanam, Sepuluh Koto, Batipuh, Pariangan Sungai Tarab, 

Salimpaung, IV Koto, Matur, Tilatang Kamang, Baso, 

Kamang Magek and Harau. Those related to livestock and 

fishery are Ulakan Tapakis District, Sintuak Toboh Gadang, 

Nan Sabaris, Enam Lingkung, 2 x 11 Six Lingkung, VII Koto 

Sungai Sariak, Padang Sago, Banuhampu, Ampek Angkek, 

Situjuah Limo Nagari, Aka-biluru, Payakumbuah, Luak, 

Lareh Sago Halaban, Guguak, and Mungka. Meanwhile, those 

observed to have tourism potential in the form of both natural 

and cultural tourist attraction sites include Bungus Teluk 

Kabung District, Pariaman Timur, Batipuh Selatan, Pattamuan, 

V Koto Timur, Malalak, Sungayang, South Payakumbuh, and 

Pangkalan Koto Baru. 

 

3.2 Characteristics and typologies of the regions 

 

The typologies were grouped through spatial clustering 

analysis using the results obtained from analyzing the main 

components. This spatial clustering method involves grouping 

objects into clusters based on their similarity [45]. For the 

purpose of this present study, the Fuzzy k-Mean (Fk-M) 

method which involves grouping data using the value of a 

certain degree of membership was applied [44]. 

The partition matrix in the form of n x m was also used 

where n is 65 which is the number of sub-districts and m is 4 

which represents the main component of the PCA analysis. 

This means a 65×4 matrix was used with cosine dissimilarity 

which is the distance that characterizes the fuzzy k-means and 

is usually determined based on the cosine angle between the 

two observations. A wider angle usually has greater cosine 

dissimilarity approaching 1 which represents 90° and this 

signifies no variable is divided between the observations. It is 

important to note that the initial parameter values set in this 

study include 3 clusters which are considered the base for the 

hierarchy of the regions. Meanwhile, the maximum iteration 

was 100, the smallest expected error was 10-5, and the initial 

iteration was 1. The elements of the initial partition matrix 

U65×4 (initial partition) were determined using random 

numbers (μik, i=1, 2, ..., c; k=1, 2, ..., n). 

Table 6 shows that the fuzzy grouping of k-means using 3 

clusters and 9 iterations produced Wilks' Lamda value of 0.064. 

It is important to note that a smaller Wilk's Lamda value 

indicates a better cluster accuracy rate. Moreover, the 

grouping in each cluster based on the profile or mean plot 

presented in Figure 4 showed that the highest value of cluster 

1 (red) was in F1, cluster 2 (blue) in F3, and cluster 3 (green) 

in F2. 

Figure 5 shows the silhouette coefficient value. This 

silhouette coefficient is a method normally used to determine 

the quality and strength of clusters [52]. The value is between 

-1 to 1 and the closeness to 1 indicates better grouping of data 

in a cluster and vice versa. The values for the three established 

clusters in this present study were found to be close to 1 such 

that cluster 1 has 0.703, cluster 2 has 0.528, and cluster 3 has 

0.435, thereby, leading to an average of 0.564. This means the 

data selected for the grouping were quite precise considering 

the fact that the average value is close to 1. 

 
 

Figure 4. Profile or Mean Plot of each cluster, cluster 1 (red) 

has a maximum value at F1, cluster 2 (blue) has a maximum 

value at F3, and cluster 3 (green) has a maximum value at F2 

 

 

 
 

Figure 5. Silhouette coefficient per cluster with cluster 1 

having 0.703, cluster 2 has 0.528, cluster 3 has 0.435, and the 

average is 0.564 

 

The typologies were set to three clusters of urban, desa-kota, 

and rural areas based on regional characterizer variables [53]. 

The variables in Factor 1 (F1) include the number of 

restaurants, hotels, motels/guesthouses, hospitals, banks, 

cooperatives, tourist visits, as well as population density, and 

household water users. This means (F1) is an urban 

characterizer and this led to the grouping of cluster 1 (red) in 

urban areas. Moreover, the variables in Factor 2 (F2) include 

agricultural produce, agricultural harvest area, rice field area, 

and forest area, and this means F2 is a village characterizer, 

thereby leading to the grouping of cluster 3 (green) in the rural 

area while cluster 2 (blue) which mixes feeds between urban 

and rural is grouped in the desa-kota area [54]. The silhouette 

coefficient value in Figure 5 showed that cluster 1 which was 

grouped into urban areas is the best followed by cluster 2 in 

desa-kota, and cluster 3 in rural areas. 

 

Table 6. Summary of Fk-M 

 
Number of clusters Iterations Criterion (log) Between-classes Within-class variance Wilks' Lambda test Mean width 

3 9 2.635 79.978 5.511 0.064 0.564 
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Figure 6. Typologies of west-east corridor (Fk-M analysis 

result) 

 

Figure 6 shows the typological grouping of each cluster. It 

was discovered that cluster 1 typology which is an urban area 

consisting of 24 sub-districts is located in districts such as 

Padang City, Pariaman, Padang Panjang, Bukittinggi, and 

Payakumbuh with only one subdistrict in Tanah Datar 

Regency Lima Kaum District. Moreover, cluster 2 typology 

which is a desa-kota consisting of 21 sub-districts is generally 

located in the regency area while cluster 3 typology which is 

in rural areas has 20 sub-districts and is also generally located 

in the regency area. 

The characteristics of each region were determined using 

PCA analysis in Figure 3 while the typologies were obtained 

from the Fk-M analysis as indicated in Figure 6. They were 

both further analyzed using overlay analysis methods to show 

the diversity in each region of the West-East Corridor. 

The overlay analysis produced ten characteristics and 

typologies as indicated in Figure 7. It was discovered that 

trades and tourism services cluster 1 (urban) consists of 20 

districts, cluster 2 (desa-kota) consists of 3 districts, and 

cluster 3 (rural) consists of 1 district. Moreover, agriculture 

cluster 1 (urban) consists of 1 district, and cluster 3 (rural) 

consists of 14 districts while fisheries/livestock cluster 2 

(desa-kota) consists of 16 districts and cluster 3 (rural) consists 

of 1 district. The findings further showed that tourisms cluster 

1 (urban) consists of 3 districts, cluster 2 (desa-kota) consists 

of 2 districts, and cluster 3 (rural) consists of 4 districts. The 

characteristics and typologies pattern showed that they are 

both spread evenly throughout the west-east corridor. 

 

 
 

Figure 7. Overlay analysis between characteristic (PCA 

result) and typology (Fk-M analysis result) each region 

 

 

4. DISCUSSION AND CONCLUSIONS 

 

The terms used for strategic areas differ with countries as 

previously stated [14] such as industrial free zone, economic 

zone, special economic zone, specific economic zone [16], 

airport economic zone [8], potential border zone [9], river 

economic zone [10, 11, 12], special zone [13], special border 

economic zone [17], and heritage corridor [18]. It is also 

important to reiterate that the differences in the development 

potentials of each region lead to the need to implement specific 

strategies for the development process. 

The West-East Corridor is one of the strategic areas in West 

Sumatra. It consists of 9 regencies/cities and 65 sub-districts 

with different characteristics [49, 27]. The diversity of 

characteristics of the west-east corridor distinguishes the 

region from other areas in West Sumatra [22]. It was 

discovered that the characteristics and typologies of the 

corridor include trade zone and tourism services cluster 1 

(urban), cluster 2 (desa-kota), and cluster 3 (rural) as well as 

agricultural zone cluster 1 (urban) and cluster 3 (rural). 

Moreover, it also has fisheries/livestock zone cluster 2 (desa-

kota), cluster 3 (rural), and cluster 1 (urban) as well as tourist 

zone cluster 2 (desa-kota) and cluster 3 (rural). The problems 

associated with each of them vary and this leads to the 

differences in the strategies and policies to be applied in each 

region. 
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This means the development strategy to be implemented in 

a region needs to be in line with the characteristics of the 

region. For example, the special economic zone in India is 

characterized as an industrial area [19] and the regional 

development strategy in the zone was focused on 

infrastructure to support industrial development, netting 

private involvement in investment activities, technological 

development, and tax reduction. The potential border zone in 

Thailand is designated an industrial and trade zone [9], and the 

strategy for regional development was focused on promotion 

and investment policies, open economic activities in border 

areas, integration programs between centers and regions, the 

conduct of mutually inclusive growth, and development of 

economic cooperation between countries.  

The strategic economic area in West-East Corridor is one of 

the regions expected to become a prime mover of the West 

Sumatra economy. The realization of this objective requires 

tailoring policies and strategies [55, 56] in line with the 

characteristics and typologies of each sub-district in the 

corridor. Therefore, the grouping conducted in this study is 

designed to assist local governments in making policies [57] 

to realize sustainable development [58] in the West-East 

Corridor and also makes it easier for investors [59] to make an 

informed investment decision. 

This research becomes the basis for local governments to 

make policies and strategies to increase investment and 

develop the East-West Corridor. The policies and strategies 

implemented are adjusted to the characteristics and typology 

of each region. This study has limitations; the author does not 

consider some observed variables. 
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INTRODUCTION   

Balanced development is the fulfillment of 

development potential in each region (Rustiadi et al., 

2018). If this condition is associated with the stages 

of economic growth put forward by Rostow, it is 

related to the take-off precondition. This stage is a 

transition period in which society prepares itself or is 

prepared from the outside to achieve growth with 

continuous development (self-sustained growth). This 

stage is the transition period in which the conditions 

for self-help growth are built or created (Jhingan, 

2016). 

Regional development is aimed to formulate and 

apply a theoretical framework to economic policies 

and programs by integrating social and environmental 

aspects to achieve optimal and sustainable welfare 

(Nugroho & Dahuri, 2004). Friedmann dan Alonso 

(1964) posited that the development of a region or 

district in the long term is more emphasized by 
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ABSTRACT 

The West-East corridor is one of the main gateways to enter West Sumatra 
Province. The West-East corridor, which passes through 65 districts, has a variety 
of potentials and problems. This means, the growth rate of each district will be 
different. The growth rate and strength of the relationship among regions can 
be observed through the gravity model's spatial interactions. The gravity model 
can calculate the relative strength of the relationship between regions. To see 
the strength of the relationship among regions in the West-East corridor, 
strategic economic areas were taken into considerations based on their distance 
and several observational variables, which were the total population variable, 
infrastructure completeness, level of security, and investment value. Observation 
analysis units consisted of sixty-five sub-districts along the West-East corridor. 
Mass 1 (M1) was the central government, West Padang district, and mass 2 (M2) 
was the other 64 sub-districts. The analysis results show that the total 
population, infrastructure completeness, level of security, and investment value 
are not only influenced by their closeness to the government/city center. The 
infrastructure completeness factor can influence the total population in a region. 
Likewise, the investment value can be influenced by the infrastructure 
completeness and the level of security in a region. 
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introducing natural resources and regional local 

development potentials. The potential that can 

support economic growth, social welfare, poverty 

alleviation, and efforts to overcome development 

obstacles in order to achieve development goals is 

strongly influenced by the components of local 

resources, markets, labor, investment, government 

capacity, transportation, and communication and 

technology. 

As stated in Indonesian Law No. 26/2007 

concerning Spatial Planning, one of the efforts to 

accelerate development by utilizing local resources is 

by identifying strategic districts. A strategic economic 

area potentially has a significant multiplier effect that 

is cross-sectoral, cross-spatial (cross-regional), and 

cross-performer (Bappenas, 2014). Strategic 

economic areas are areas prioritized for development. 

According to Sosnovskikh (2017), the area clustering 

policy is the key and one way to attain local and 

regional economic development. The strategic 

economic area as a territory region distinguishes this 

region from the other regions (Komarovskiy & 

Bondaruk, 2013). A strategic district is a district 

prioritized for development where its commodities are 

developed to improve the community's welfare in the 

region (Bozhko, 2018). 

The strategy to increase economic growth is by 

developing strategic areas or developing economic 

corridors. An economic corridor is an integrated 

infrastructure network in a geographic district 

designed to stimulate economic development 

(Brunner, 2013). The economic corridor approach 

views the transportation network as a tool for 

transporting goods and services or as a gateway and 

as a tool to stimulate socio-economic development 

around the network (Mulenga, 2013). Thus, the 

corridor economic approach transforms the 

transportation corridor into a driving engine for socio-

economic development. In line with research 

conducted by Ji & Shao (2017) regarding the Heritage 

Corridor, a comprehensive action towards 

conservation and development originating from the 

'green way' prioritizes cultural-related conservation 

and focuses on economic revitalization and 

environmental protection. 

Regional development and superior commodities 

development are carried out to accelerate regional 

economic development (Muta’ali, 2015). Conceptually, 

the role of the strategic area may boost the economy 

in the region (Ezmale & Rimsane, 2014; Glinskiy et al., 

2017) and improve the regional economy (Anwar, 

2014; Babkin et al., 2017). Strategic economic areas 

are expected to act as a growth center or a growth 

corridor to drive economic growth in the surrounding 

region (hinterland). As an implementation of the 

growth center or growth corridor concept, the 

strategic economic area is expected to be the prime 

mover of development, capable of driving economic 

development in the surrounding region. Therefore, the 

strategic economic area in which the residents are 

concentrated with various economic and social 

activities has a quite strong influence on the 

development of the surrounding regions. 

The West-East corridor is one of eleven strategic 

economic areas in West Sumatera Province. The West-

East corridor is one of the axes that connects West 

Sumatera Province with other regions in the Eastern 

part of Sumatera. The West-East corridor is one of the 

main corridors and the gateway of the West Sumatera 

province in the East region. It is a corridor that has the 

highest frequency of trade and services. Therefore, 

based on Governor Regulation No. 73/2013 

concerning the West Sumatra Economic Development 

Master Plan 2013-2025, the West-East corridor is 

included in one of the economic development regions. 

The strength of the relationship among regions in 

the West-East corridor is based on distance and 

several dimensions of observation. The strength of the 

relationship and the level of development of the 

strategic economic area in the West-East corridor can 

be observed by looking at the spatial interactions 

between regions using the gravity model. The basic 

concept of the gravity model is to analyze the size and 

distance between one region to another. This model 

can calculate the relative strength of the relationship 

between the regions (Muta’ali, 2015). In the gravity 

model, regions are considered as a mass. Therefore, 

the relationship between regions can be equated with 

the relationship between masses. The region's mass 

also has an attraction which affect each of the two 

regions with the said attractive strength. This model 

follows Newton's law of gravity applied and developed 

in socio-economic interactions, in which there is a 

parallel relationship between community migration 

(Rustiadi et al., 2018). 

The research aims to study the interaction and the 

strength of relationship between regions in the West-

East corridor in West Sumatra Province. 
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RESEARCH METHOD  

This research was conducted at The West-East 

corridor, which is one of the main gateways passing 

through nine regencies/cities, i.e. Padang Pariaman 

Regency, Agam Regency, Tanah Datar Regency, Lima 

Puluh Kota Regency, Pariaman City, Padang City, 

Padang Panjang City, Bukittinggi City, and 

Payakumbuh City. 

Data collection  

For examining the strength of the relationship and 

the level of regional development in the strategic 

economic area of the West-East corridor, this research 

employed a combination of qualitative and 

quantitative methods. The qualitative method involved 

direct observation in the field by extracting information 

from various sources related to the development of 

the West-East corridor. The collected data and 

information were related to population, crime rate, 

number of industries, the completeness of 

infrastructure (the number of markets, sports facilities, 

banks, hospitals and health centers, hotels, 

inns/motels/guest houses/hostels, senior high 

schools, and universities), and investment in the 

development of the strategic economic area of the 

West-East corridor. In addition, qualitative data 

processing was carried out by examining various 

research results related to regional development. 

Sources of data used in this research came from the 

Central Bureau of Statistics (BPS) in the form of 

Kabupaten and Kecamatan dalam Angka (literally 

meaning Regency in Figures and District in Figures) 

data in 2020. The investment data were taken from 

the Agency of Capital Investment and One-Stop 

Service (DPMPTSP) in each regency or city. Data 

analysis was performed using the gravity model as an 

analysis tool. The units of analysis involved in this 

research were the districts along with the West-East 

corridor delineation. Analysis of interaction patterns in 

the analysis unit was carried out using the maximum 

and minimum clusters, where the grouping was done 

based on the maximum-minimum value concentration 

at the observation location (Scott & Janikas, 2004). 

The Region Interaction  

The basic concept of the gravity model is to study 

the size and distance from one region to another 

(Muta’ali, 2015). The use of gravity techniques allows 

this study to calculate the relative strength  of the 

relationship between regions. In addition to the 

distance between regions, the potential for interaction 

between regions was determined by the region’s 

“attractiveness”, such as population, economic 

potential, natural and environmental resource 

potentials, and regional facilities. The gravity model in 

this research was used to view the role or strength of 

strategic economic areas in regional development and 

enhancement of the regional economy. The 

measurements were based on the distance of each 

provincial strategic economic area to the center of 

government with the district analysis unit. 

In this research, to view the interaction of each 

strategic district in West Sumatra province with the 

district analysis unit, various combinations of gravity 

models were produced. The calculation of the 

interaction between regions used mass 1 and mass 2. 

Mass 1 is considered unchanged, which is the center 

of government, while mass 2 varies (Muta’ali, 2015), 

comprising the districts along the West-East corridor. 

The calculation and analysis of this gravity model 

showed which strategic district would provide a more 

remarkable influence based on several variables. The 

formula used in the gravity analysis is shown in 

equation 1, 
 

𝐼12 = 𝑔
𝑚1 𝑚2

𝑟𝑏
12

                                          (1) 

 

in which I12 equals attraction potential and 

interaction between regions 1 and 2, m1 and m2 equal 

the mass of region 1 and 2, r12 is distance between 

regions 1 and 2, and g equals proportional constant 

(for example, the value is 1).   

Meanwhile, b is distance constant, which depends 

on the district accessibility value—the better the 

accessibility, the smaller the constant, thus the 

interaction potential is more remarkable. Based on the 

research results conducted by Vooheers (Muta’ali, 

2015), a distance rank constant is based on the 

purpose of the trip, wherein work = 0.5, social = 3, 

and shopping, business, recreation, and others = 2. 

 I12 value shows the potential of a close 

relationship between region one and region two. The 

higher the I12 value, the closer the relationship 

between the two regions; there would be more trips 

for economic activities or the flow of goods and 

services between these regions as a consequence of 

the interaction between regions within one district. 

Regions with the highest I12 score have the 

characteristics of a central region, a strategic position, 



56 

 

 
 

Amelia et al., Spatial analysis of region interaction...  

and a high level of region connectivity (Andriyani & 

Utama, 2011). 

𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙 𝐶𝑙𝑎𝑠𝑠 =
∑ 𝑑𝑎𝑡𝑎

∑ 𝑐𝑙𝑎𝑠𝑠
                            (2) 

 

The formula of the class interval is determined by 

the number of data divided by the number of levels, 

as shown in equation 2. 

RESULT AND DISCUSSION 

Interaction of West-East Corridor  

The West-East corridor is one of the main corridors 

connecting West Sumatra Province with the other 

regions, and it is the gateway to West Sumatra from 

the Eastern part. A strategic area has characteristics 

that distinguish the region from the others 

(Komarovskiy & Bondaruk, 2013). This research aims 

to view the interaction, linkages, or strength of the 

relationship between the central area and the others. 

In this study, the distance measurement between the 

central region and the other 64 observation regions 

was carried out using the Euclidean distance method 

with the assistance of the ArcGIS software (Figure 1). 

Euclidean distance is a calculation of the distance 

between individuals based on their geometric distance 

or straight-line distances in a multidimensional space 

(Pribadi et al., 2010). This was used to obtain the 

distance of each district to the center of the 

observation object (West Padang district). The 

measurement of the distance between observation 

objects was carried out on the centroid of each 

observation object. 

In this research, the center of observation was the 

West Padang district considering that the governor's 

office and various government offices are located in 

the region. Therefore, based on the measurement of 

the distance from the observation center (M1) to 64 

other observation areas, the closest distance is North 

Padang district at 3 km and the furthest distance is 

Pangkalan Koto Baru district at 121.6 km. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Regional interaction of population Figure 1. Centroid of corridor 
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The mass used to observe the interaction of 

regions in the gravity model is very dependent on the 

purpose of the analysis (Muta’ali, 2015). Based on 

research, in general, the mass of an area is the total 

population. In looking at the economic interactions 

(equation 1), the variables of GRDP, GRDP per capita, 

job opportunity, tourism potential, investment, and 

various other economic variables were used. This 

research compared the interaction among population 

variables, investment, number of large/medium/small 

industries, the completeness of infrastructure (the 

number of markets, banks, hospitals, health centers, 

sports facilities, hotels, hostels/motels/guest houses, 

high schools, and universities), and crime rate. 

The observation variables using the gravity model 

formula (equation 1) produced various interpretation 

results. To identify the interaction between regions 

based on the results of previous research studies, the 

regions were grouped into four to seven 

classifications. In this study, regional interactions were 

grouped into five classes, which were very strong, 

strong, quite strong, weak, and very weak. The 

classification of the region’s strength in this research 

used the quantile method (Kurniati & Rahardjo, 2015). 

The quantile method is suitable for data with a linear 

distribution, where the division of the members of 

each class is equal. As shown in equation 2, the 

formula of the class interval determines the number of 

data divided by the number of levels. Data 

classification was performed using the ArcGIS 10.3 

software. Thus, regional interactions were obtained 

from classifying each observation dimension. 

Figure 2 shows the strength of the relationship 

between the regional center (M1) and the other 

regions (M2). The results show that the region 

interaction was very diverse. Not all areas close to the 

center had very strong or strong interactions. Some 

areas that are far from the center also had strong 

interactions. That happens due to various reasons why 

people stay in the region, which is not only based on 

proximity to the center. The completeness of 

infrastructure (Martinez & Masron, 2020) causes 

people to stay in the area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Regional interaction of 
infrastructure completeness 

Figure 4. Regional interaction of crime rate 
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Environmental quality is also a reason for choosing 

a place to live (Prayitno et al., 2021). Based on the 

observation results of the population variable, Padang 

Sago district, 48 km away from the center of 

government, had a very weak interaction, while Lima 

Kaum district that is 59.3 km from the center had a 

strong interaction. Payakumbuh Barat district is 83 km 

from the center of government and it had a strong 

enough interaction. Pangkalan Koto Baru district is the 

farthest from the center of government (121.6 km) 

and it had a very weak interaction with the central 

government. 

Figure 3 shows the strength of the relationship 

between the center (M1) and other regions (M2) 

based on the infrastructure completeness variables. In 

this study, the completeness of infrastructure was 

based on the number of markets, banks, hospitals, 

health centers, hotels, hostels/motels/guest houses/ 

inns, high schools, and universities. Pangkalan Koto 

Baru district is 121.6 miles from the central 

government, and the infrastructure variable had very 

weak relationship strength for having relatively little 

infrastructure completeness. This is in line with 

research conducted by Martinez & Masron (2020), 

stating that one of the reasons for someone to live in 

an area is the completeness of infrastructure in the 

region. Padang Sago district is 48 km from the 

government center and had a very weak relationship 

with the central government, in the sense that the 

Padang Sago district had relatively little infrastructure. 

This finding shows that the relationship between 

populations is directly proportional to the 

completeness of infrastructure in a region. The 

Mandiangin Koto Selayan district has a distance of 

72.1 km from the central government and had a very 

strong relationship with it, showing adequate 

completeness of the existing infrastructure in the 

district. 

Figure 4 shows that several regions close to the 

central government and low in crime rate had a very 

weak interaction. For example, 2x11 Enam Lingkung 

district and V Koto Timur district, which are 40 km and 

55 km away from the center of government 

respectively and low in crime rate, had a very weak 

relationship strength with the crime rate variable. On 

the other hand, Baso district and Mandiangin Koto 

Selayan district had a high crime rate. 

Figure 5. Regional interaction of investment 
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The proximity of a region to the central 

government/city center influences crime rates. In 

addition, inadequate facilities such as damaged road 

networks, the lack of communication infrastructure 

(Arisukwu et al., 2020), community income, and 

literacy rates may lead to high crime rate (Hajela et 

al., 2020). 

Figure 5 shows the interaction of the center with 

the other regions based on the investment variable. 

The Ulakan Tapakis district, which is close to the 

central government (31 km away) and received small 

amount of investment value, had a very weak 

relationship strength. Likewise, Nan Sabaris district 

which is 37 km away from the central government had 

a very weak interaction. On the other hand, the 

Tilatang Kamang district, which is 76.5 km away from 

the central government and had quite large amount of 

investment, had a strong interaction with the central 

government. Both Pangkalan Koto Baru district, the 

farthest from the central government at 121.6 km, and 

Harau district almost as far at 98.6 km, had a strong 

interaction. The results show that the region's 

proximity to the center does not influence the amount 

of investment value. 

Many factors influence investors’ interest in making 

investments. Several factors include economic 

stability, ease of bureaucracy, investment-related 

policies (Hanim & Ragimun, 2015; Melliger & 

Lilliestam, 2021), institutions (Kuncoro & Rahajeng, 

2005), security (Martinez & Masron, 2020; Glinskiy et 

al., 2017), infrastructure completeness (Kuncoro & 

Rahajeng, 2005), the availability of supporting 

technology (Melliger & Lilliestam, 2021), and the 

provision of incentives (Limanlı, 2015). 

The results of the analysis show that the level of 

security affects investors’ interest in making 

investments. As seen in Ulakan Tapakis and Nan 

Sabaris districts, both of which are close to the central 

government, have low investment values and almost 

high crime rates. Pangkalan Koto Baru and Harau 

districts are both far from the center but have high 

investment values and low crime rates. Thus, the level 

of security in a region becomes a factor to be 

considered when investing. This is in line with research 

conducted by Martinez & Masron (2020) and Glinskiy 

et al. (2017). 

Research Implication  

The gravity model in this study is used to see the 

role or strength of each region in the west-east 

corridor in regional development and improving the 

economy of the west-east corridor and the province of 

West Sumatra in general. The use of gravity 

techniques will calculate the relative strength of the 

relationship between regions (Leigh & Blakely, 2016). 

The basic concept of the gravity model is to discuss 

the size and distance between one area and another. 

This model can calculate the relative strength of the 

relationship between regions (Muta’ali, 2015). In the 

gravitational model, the area is a mass, so the 

relationship between sites is the same as the masses'. 

The mass of a region has an attraction, so there is 

mutual influence between areas which is the force of 

attraction between areas. This model follows Newton's 

law of gravity which is applied and developed in socio-

economic interactions, where there is a parallel 

relationship between community migration (Rustiadi 

et al., 2018). Research carried out using this gravity 

model includes a study conducted by Thompson et al. 

(2019). His research examines the effectiveness of 

predicting two-way traffic volumes in the United States 

using annual average daily traffic data for various 

states. Bialynicka-Birula (2015) research which looks 

at the influence of the art market in European 

countries on the total exports and imports of works of 

art, examines the trade in the art using Eurostat 

international trade data and distances between 

countries. 

The province of West Sumatra, which has large 

enough local potential compared to national per capita 

income, has a relatively small Gross Regional Domestic 

Product (GRDP) per capita. The comparison of the 

GRDP per capita between the Province of West 

Sumatra and other provinces on the island of Sumatra 

is also relatively small. The development of the 

provincial GRDP per capita on the island of Sumatra 

for the 2014-2020 period is far below the province of 

Riau, Riau Islands, North Sumatra, and Jambi. GRDP 

per capita of West Sumatra Province based on 2010 

constant prices was 25.98 million in 2014, and 30.82 

million in 2020. The province of West Sumatra has a 

per capita income that is not too large but a higher 

value of the Human Development Index (IPM) 

compared to other provinces in the island of Sumatra. 

The HDI value of West Sumatra Province is even 

above the national HDI average. In 2020 the HDI 

value of West Sumatra Province was 72.38. The HDI 

value of West Sumatra province was even higher than 

the HDI value of North Sumatra province (Figure 1). 

The potential of West Sumatra's human resources is 
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relatively high, occupying the third position among the 

regions in the island of Sumatra, which reached 72.38 

in 2020. The HDI value of West Sumatra province was 

even higher than the HDI value of North Sumatra 

province (Figure 6). The potential of West Sumatra's 

human resources is relatively high, occupying the third 

position among the regions on the island of Sumatra. 

The big potential of West Sumatra's resources is 

not matched by the value of the investment. If we look 

at the investment in the provinces on the island of 

Sumatra, West Sumatra occupies the bottom two 

positions of the investment amount after Aceh. The 

amount of investment in West Sumatra in 2020 was 

3,106.20 billion rupiahs for PMDM (domestic 

investment) and 1,758.40 billion rupiah for PMA 

(foreign investment). The amount of investment in 

West Sumatra for PMDN is in the lowest two positions 

after Bangka Belitung Islands. Meanwhile, PMA 

occupies the bottom four positions after Jambi, 

Bangka Belitung Islands, and Aceh. This small 

investment causes uneven development in West 

Sumatra. 

The uneven development can be seen from the 

availability of infrastructure in each district/city. 

Complete and adequate infrastructure is due to the 

relatively high investment in urban areas. Increased 

investment can support regional economic 

development. Uneven development can also cause a 

backwash effect, leading to regional leakage in several 

regions of West Sumatra. According to Rustiadi et al. 

(2018), the pattern of population movement from 

underdeveloped areas to developed areas where 

economic development in developed areas is an 

attraction for quality workforce migration. This pattern 

causes those living in less developed areas to be 

unproductive people. Uneven development can also 

cause a backwash effect that creates regional leakage 

in several regions of West Sumatra. 

Economic growth in urban areas is more varied in 

development than in rural areas. Investors are 

interested in investing in urban areas because they 

already have urban infrastructure and utilities. The 

concentration of economic activity that is more 

concentrated in urban areas than in rural areas 

supported by a more significant allocation of 

development budgets in urban areas also causes a 

gap. The gap causes trouble in the mobilization of 

goods and services due to limited transportation and 

communication, so the income per capita of the 

community is low. Good infrastructure development 

will ensure efficiency, facilitate the movement of 

goods and services, and increase the added value of 

the economy (Skorobogatova & Kuzmina-Merlino, 

2017; Hasselgren & Englén, 2016; Sutriadi et al., 

2015; Jurgelane-Kaldava et al., 2019). 

To create equitable development in the west-east 

corridor and West Sumatra in general, it is necessary 

to establish new growth centers. The findings of this 

study form the basis for local governments to 

determine new growth centers. According to Perroux's 

theory of growth pole, in overcoming development 

inequality, the building new growth pole may function 

as intermediary development centers and prepare for 

the development of migration-receiving areas. The 

existence of a new growth pole can affect the 

development of the surrounding area. The growth pole 

acts as a service center for the surroundings. 
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  Figure 6. GRDP per capita (at 2010 constant price) and provincial HDI in Sumatra Island in 2020 
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CONCLUSION AND SUGGESTION 

This research attempts to identify the regional 

interaction/ relationship strength between the central 

government and the other 64 districts along the West-

East corridor. The variables used in this observation 

comprise population, infrastructure completeness, 

rate of crime, and investment value. The strength of 

regional relations and the level of regional 

development are influenced by the region's proximity 

to the regional center. One of the reasons people live 

in an area is the completeness of infrastructure in that 

particular area.   

Padang Timur district, which is 2.4 km away from 

Padang Barat, is the closest district to the central 

government. The district interaction of Padang Timur 

district and the population variable has an intense 

relationship. The regional interaction of variables 

infrastructure completeness, level of security, and 

investment value also has a strong relationship with 

the central government.  The proximity of the regions 

to the center does not influence investment value. 

Instead, it is likely influenced by government policies, 

the completeness of infrastructure, the level of 

security, and the availability of supporting technology. 

The findings of this study form the basis for local 

governments to determine new growth poles. The 

existence of a new growth pole will be able to 

influence the development of the surrounding area. 

The growth pole acts as a service center for its 

surroundings. The existence of new growth poles can 

reduce regional inequality. 

This study has limitations, one of which is the 

establishment of the distance between districts. The 

distance calculation in this study uses the Euclidean 

distance as the straight-line distance between the 

regional centers. The distance calculation in this study 

does not use distance based on travel time and 

mileage.  
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